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~ ORIGIN OF CERTAIN RICH SILVER ORES NEAR CHLORIDE ~ AND KINGMAN, ARIZONA. x 
Q. 

ti 

By EDSO:-;- S. BASTIN. 

INTRODUCTION. 

The mineral deposits of the Cerbat ~Iountains between Kingman 
and Chloride, in northwestern Arizona, were described by Schrader 1 
in 1909. The writer visited some of the silver mines and prospects~ 
of the Cerbat Mountains in llJl3, in the co~rse of a study of silver 
enriclunent undertaken by the United States Geological Suney in 
many mining camps of the western United States. The work of 
preparing the results for publication has been delayed by the war 
and other causes. 

The practical application of the results lies in the determination 
'2 of the extent to which the several silver minerals of the are are ~ secondary or primary and hence to what extent they are likely to 
~ play out at moderate depths or to persist below the reach of surface ru processes of alteration. The results are summarized at the end of the 

report. 
The mines described were reached from Kingman, on the main 

line of the Atchison, Topeka & Santa Fe Railway, and from Chloride, 
the terminus of a short railroad line from Kingman. 

GENERAL FEATURES OF THE AREA. 

The area here considered is arid, with hot summers and mild win-
ters. The annllal precipitation is about 5 inches, almost n~\-er in the 

" for111 of snow. The area is for the most part treeless, and its vegeta­
" '-tion is of desert types. .l; • 

,-;. The Cel'bat Mountains constitute one of the numerous desert ranges 
~f nearly north-south trend that form a characteristic feature of the 

-- '; Great Basin topography. In the parts of the range under discussion 
>:.the altitude ranges between 4,000 and 6,000 feet. 
~ . The Cerbat Mountains consist in the main of pre-Cambrian igneous 
V nd metamorphic rocks, and these form the wall rocks at all the mines 
~ -
--: \ Schrader, F. C., Mineral deposits of the Cerbat Range, Black llountalns, &nd Grand "'Wash CMs, Mohave County, Ariz.: U. S. Geo!. Survey Bull. 397, 1909. -~ - -
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visitec[ Near Kingman and along the western flank of the range 
OCCllr rhyolite~ andesite, and other volcanic rocks of Tertiary age. 
The familiar desert wash occupies the valleys that flank the moun-
tains. 

The ore deposits of the Cerbat Mountains are veins of prevailingly 
northerly or northwesterly strike and steep dip. All those studied 
hale been worked mainly for their silver content, although minor 
amounts of gold were present in some. A few veins worked mainly 
for their base metals were not included in this investigation. The 
veins are belie,ed by Schrader to have been formed in Tertiary time 
and to be connected in origin with the granite porphyry of the area. 

TI1e bulk of the silYer produced in this area in the seventies and 
eighties came from oxidized ores extending from the surface to 
depths varying from 50 to 300 feet. Cerargyrite (horn silver) and 
natile siller were the dominant silver minerals of these ores. In 
the lower part of the oxidized zone ruby silver (proustite) was COlll­
monly present, in places so abundantly as to constitute very rich ore. 
Most of the siller veins were worked to depths of only a few hundred 
feet and in 1D13 had be.en idle for many ye,ars. Few workings could 
be entered, and samples of the ores were obtained mainly from the 
dumps or were generously donated by former operators from their 
personal collections. Specimens of the rich oxidized ores were not 
a,-ailable, and these studies therefore relate almost wholly to the 
sulphide ores. 

The reasons for the suspension of mining on most of the sih-er 
veins were probably complex. Foremost, perhaps, was the rapid de­
cline in the price of silver between 1885 a.nd l SD5. To this was added 
the fact that the sulphide ores were in general not as rich as the 
oxidized ores and were more costly to mine. Resumption of mining 
during the recent period of high silver prices has perhaps been hin­
dered by a fear that the best of the ruby silver ores also owed their 
richness to enrichment by waters of surface origin, but as indicated 
on pages 36- 39 this belief appears to have no justification in fact. 

CHLORINE IN SURFACE WATERS. 

The abundant de\'elopment of siher chloride in the oxidation of 
the ores of this desert area suggested the testing of the surface 
waters for chlorine by neutralization with silver nitrate tablets of 
known weight in the presence of an indicator. Because most of the 
streams are intermittent only one good opportunity presented itself 
for such a test. The water of a stream in Tennessee 'Yash, a quarter 
of a mile east of the Elkhorn shaft, was collected at a point where 
it emerged from a dry wash. This water carried about 80 parts 
per million of chlorine, a large content as contrasted, for example, 
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with the average chlorine content of surface waters close to the 
New England coast, which is about 6 parts per million.2 For com­
parison may be cited the chlorine content of G5 parts per million 3 

in descending mine waters in the 'Vest End mine (500-foot level) 
at Tonopah, Xev., and of 127 parts per million ~ in similar waters 
of the Comstock lode, Nev. Both these :Nevada waters occur in re­
gions climatically much like the Chloride-Kingman area. 

DETAILED DESCRIPTIONS. 

DISTAFF MINE. - -

The Distaff mine is about three-quarters of a mile east of Chloride. 
The shaft is on the southwest slope of a small hill, and the shaft 
collar is about 250 feet above the level of the plain on which the 
town is situat.ed. 

The wall rock is somewhat gneissic granite, and the vein, 2 to 3t 
feet in width, is nearly vertical and strikes nearly north, about parallel' 
to the foliation in the granite. The vein has been traced for about a 
mile. The principal surface indications of the presence of a vein are 
~everal bands of white quartz 1 to 3 inches in width. 1\11en this 
quartz fro111 the surface is broken it is occasionally found to inclose 
pyrite, but commonly small limonite-stained cavities mark the origi- --: 
nal position of the pyrite grains; in addition there is staining with ... 
limonite along fractures tralersing the vein and the granite. There 
is no heavily iron-stained gossan or " iron hat." 

The Distaff shaft was reported to be 265 feet deep, with short 
levels at 100, 200, and 250 feet. At the time of visit the mille was 

I 

idle and the water stood about 220 feet below the collar of the shllft-
that is, close to the leyel of the flats bordering the hill on which the 
mine is situated. 

All ore above the 250-foot level is reported to have shown oxida­
tion. Horn silver (cerargyrite) was the principal sih'er mineral 
from the surface to depths of 100 to 150 feet. Native silver was 
most abundant somewhat deeper; some occurred on the 100-foot 
level, but most of it between the 200 and 250 foot levels. Schrader 5 

mentions the occurrence of slabs of native silver many pounds in 
weight. A specimen in the collection of Jack Lane at Kingman 
showed a slablike mass of native silver one-eighth of an inch thick 
along a fracture in sulphide ore. Wire silver occurred in small vugs 
in this ore. 

2 Jackson, D. D" The normal distribution or chlorine in the natural waters or Xew York 
and Xew Englll.Dd : {;. S. Gee!. Survey Wa.ter-Supply Pa.per lH, 100;:;. 

• Bastin, E. S .. and Lan<'y, F. B., Genesis or the ores at Tonopah, Xev,: U. S. Geo\. 
Survey Prof. Paper 104, p. !!9, l!HS. 

• Bastin, E. S., Bonanza ores or the Comstock lode. Virginia City. Ne •. : U. S. Geo!. Sur­
vey Bull. 73';:;, p. GO, 1922. 

'Op. cit., p . GO. 
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In ore from the bins argentite was noted in two assoclatlOns­
(1) in scattered thin fungus-like patches along fractures in llnoxi­
dized ore, and (2) intimately associated with proustite and pearceite 
in quartz-lined vugs in unoxidized ore; some of this argentite is well 
crystallized. In one specimen from the 250-foot level small octahe­
dral crystals of argentite show quartz crystals coating them or im­
planted on them. Minute amounts of chalcopyrite and sphalerite 
are intercrystallized in places with this argentite, and all three min­
erals should apparently be interpreted as primary (hypogene), 
whereas the argentite occurring in fungus-like patches along frac­
tures is prqbably secondary (supergene). 

Proustite was noted in ore from the 250-foot le\'el in irregular 
masses as large as the end of a man~s thumb, in places well crystal­
lized. It is intimately intcrcrystallized with quartz, sphalerite, and 
pyrite and has every appearance of being contemporary with them 
and primary. 

A small specimen from the ore bins shows a very fine intergrowth 
of proustite, pearceitc~ and chalcopyrite bordering an association of 
base-metal sulphides, mainly sphalerite and pyrite. The silyel' 
minerals and chalcopyrite were clearly the latest to crystallize; they 
interlock, however, with the base-metal sulphides and are believed 
to be late primary (hypogene). The primary origin of the proustite 
is confirmed by the microscopic study of a specimen from the ore 
bins. The main portion of a 3-incll veinlet shown by this specimen 
is a granular aggregate of galena, sphalerite, and pyrite, but next 
one wall is a quarter to half an inch of gray quartz carrying scat­
tered grains or crystals of chalcopyrite, proustite, and pearceite. In 
the polished specimen some areas of galena lie within 1 millimeter 
of areas of pure proustite, but tarnishing of the galena with hydro­
gen peroxide sho\\'5 that it has not been replaced even incipiently ' 
by proustite or other minerals. In places proustite is intercrystal­
lized with chalcopyrite ,ery intimately. The contacts between these 
two minerals are crystal faces and not the ragged contacts usually 
developed by the replacement of one metallic mineral by another. 
Furthermore, the chalcopyrite areas in one place show a radiating 
arrangement. Neither mineral forms veinlets in the other. The 
two minerals are interpreted as contemporary and primary (hypo­
gene). 

To summarize the evidence obtained at this mine bearing on the 
origin of the rich silver ores: The zone of oxidation is 200 to 250 
feet deep. Within this zone oxidation of sulphides has been only 
partial, and no heavily iron-stained gossan has been developed. From 
the surface to depths of 100 to 150 feet the dominant silver mineral 
appears to have been horn silver (cerargyrite). TIlis mineral, here 
as everywhere else, is a product of weathering. Lower down, from 
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depths of 100 to 250 feet, native'silver was abundant. It ocCUrred 
as plates in fractures and as wires and teeth in vugs. Its disappear­
ance in depth shows that it also was a product of near-surface oxida­
tion. Some argentite occurring along fra ci.ures is also probably a 
result of alteration near the surface. 

Primary (hypogene) minerals noted are quartz, pyrite, sphalerite, 
galena, chalcopyrite, prollstite, pearceite, and probably argentite. 
Evidence of the primary origin of the silver minerals is found in 
the entire absence of replacement phenomena in ores in which these 
minerals are abundant. The silver minerals can not reasonably be 
regarded as having completely replaced older minerals, inasmuch as 
galena adjacent to them is wholly unreplaced. Galena is one of the 
minerals most l'eadily replaced by silver mi~rals in the process of 
downward enrichment. Primtu'y origin is also indicated by the in­
timate contemporaneous intergrowth of prollstite with chalcopyrite, 
a mineral formed only rarely in processes of downward enrichment. ~ 

EMPIRE MINE. ~ 

TI1e Empire mine, about 2 miles north-northeast of Chloride, was 
not visited by the writer, but a specimen of rich silver ore from a 
depth of 150 feet on the vein was presented by the owner, Mr. E. F. 
Thompson, and was studied in detail. 

The specimen is unoxid ized and carries pyrite, arsenopyrite, quartz, 
sphalerite, galena, tennantite, and prollstite. It shows the entiro 
width of a 11-inch vein. In the median portion of this vein ten­
nantite, proustite, and quartz are the dominant minerals, but there . 
is complete gradation from the silver-tich central portions to the 
border portions carrying mainly the base-metal sulphides. 

Microscopic study shows that the prollstite and tennimtite are 
commonly intergrown and that the proustite-tennantite contact shows 
the crystal outlines characteristic of tennantite, as is shown in 
Figure 2. The proustite can not therefore have replaced tennantite, 
nor is there any evidence of replacement of any sort in the polished 
specimens. The galena when tarnished with hydrogen peroxide 
shows absolutely no replacement by other minerals. Evidence of the 
primary (hypogene) character of the prollstite in this specimen 
appears to be conclusive,. 

GEORGE WASIDNGTON CLAIMS. 

The George 'Washington group of claims, in Mineral Park, about 3 
miles southeast of Chloride, was in 1913 being developed through a 
tunnel then 300 feet long. The vein exposed in this tunnel was nearly 
"ertical and had a strike of N. 40° W. Widths up to 3! feet were 
noted. The dominant vein minerals are quartz and pyrite, but silver 

I 
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minerals are present in :fair abundance in about 1 foot of the ye.in 
thickness next the southwest wall. The vein walls, which are granite, 
show alteration of the feldspars and carry disseminated small crystals 
of pyrite. 

The workings are all shallow, even the face of the tunnel attaining 
a vel'tical depth of only about 80 feet below the surface. Even at 
these slight depths, however, much of the are, because of its dense, 
fine-grained texture, is unoxidized. Oxidation is limited to the im­
mediate vicinity of fractures tl'aYersing the are and commonly does 
not extend more than 1 or 2 centimeters from such fractures. 

Imm . 

FIGl:RE !? - I'rlmary (hypogeo <' ) intergrowth of proustitc with t ennantitc antl qua rtz. 
Empire ~o. 2 mine. Chloride. ArIz. 

Ore obtained near the face of the main tunnel is reported by the 
operators to have assayed $175 to the ton, mainly in silver. Assays 
of $240 a ton were reported from lesser depths on the vein. 

Three specimens of the richest ore were collected for detailed 
study; one came from a depth of 56 feet and the others from depths 
of about 80 feet. In most respects these samples are similar. All arc 
fine-grained grayish aggregates of quartz carrying scattered sul­
phides in grains that rarely exceed 1 millimeter in diameter. Oxida­
tion is confined to fractures and to the 1 or 2 centimeters of are adja­
cent to them. Vugs are rare in the unoxidized ore, but a few as much 
as 5 millimeters across were noted. 

The primary ore minerals identified, in the approximate order of 
abundance, are quartz, pyrite, proustite, chalcopyrite, arsenopyrite, 
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polybasite, and sphalerite. The secondary minerals noted are natiye 
silver and covellite. 

Evidence of the primary (hypogene) origin of the silver minerals, 
proustite and polybasiteo. though negatiye is convincing. It .consists 
in the absence of any suggestion that these silver minerals ha.ve re­
placed older minerals. The relatively large unmixed areas of pro us­
tite or polybastite must either be primary or the results of complete 
replacement of older minerals. In places, however, they occur ad­
jacent to chalcopyrite that has been peripherally replaced by cO"el­
lite. Complete replacement of some older mineral by proustite and 

• . . 

~'W l: REl 3.-Replacement ot proustlte by native silver, George Washington claim. ~l iueml 
Park. Ariz. 

polybasite is hardly compatible with the incipient replacell\ent of 
cha!colJyrite by covellite close by; it is much more probable that the 
sulphosalts of silver are a primary depOSIt from the same solutions 
that deposited pyrite, chalcopyrite, quartz, and the other undoubt­
eclly primary minerals. 

Added indication that the proustite and polybasite are primary 
is found in their replacement near small open spaces in the ore by 
native silver, after the fashion shown in Figure 3. These replace­
ment deposits are confined to porous and somewhat oxidized portions 
of the ore und are clearly the result of alteration by waters of surface 
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origin. --I'n degree the replacement of proustite by silver is com­
patible with that of chalcopyrite by coyellite in the same specimen, 
and both are attributed to descending oxidizing solutions. 

The sih'er content in the specimens examined is therefore in part 
primary, in proustite and polybasite, and in part secondary, as nati\'e 
silver. The primary silver content is high--sufficient in itself to 
produce u. rich silver ore. Such abundance of primary sulphosalts 
of silver in ores from depths of only 50 to 80 feet is unusual but is 
due to the dense, highly quartzose, fine-grained nature of the ore, 
which narrowly lilllits oxidation and enrichment to the immediate 
vicinity of fractures. 

.. / RURAL AND BUCKEYE MINES. 

The Rural and Buckeye mines are about 1i miles northeast of 
~Iineral Park and are a few hundred feet apart on the same vein. 
The wall rocks are granite gneiss ~llld schist of pre-Cambrian age, 
intruded by dikes of much younger granite porphyry. The vein is 
nearly Yertical and from 2 to 8 feet wiele. All workings were inac­
cessible in 1013, the mines haying been idle for many years. Ground 
water stood at a depth of about 50 feet below the collar in the Rural 
shaft. 

Ores seen on the dumps showed pyrite, arsenopyrite, and quartz 
as the dominant minerals, with chalcopyrite, sphalerite, and galena 
subordinate. No silver minerals were seen on the dump, but native 
silver is abundant in specimens from this mine seen at Kingman. 
One specimen in the collection of E. F. Thompson sho\\'s a mass of 
nearly solid native silver 1:t inches across. 

The following records show the tenor of the richer orcs: 

Tenor of ~meltill!l or es shipped froll~ Rural alld Bucke'ye /Iline,~ in 1~~(j-81. 

~rt Sil\'Pr Golli I Net 

I 
SilYer Gold 

weight (ounces (ounces weight (ouners (ounces 
(pounds), pcr ton ). per ton ). (pounds). per ton). per ton). 

9, 033 7'l2. 6,13 29,862 266 5.85 

8, 0'21 ~~o 2,66 21,106 219 4.00 

13,089 200 2. 55 72,680 480 8.25 

28, 376 479 9, ~6 10,212 H2 8. 16 

23, 575 119 l . 90 27, 142 172 ~, 70 

30,999 196 I 
6, Q.j 87 l, ~67 l,80 

9,h'98 109 5,1 2 167 4,0'2l 5,35 

20,314 73 • . 29 
I ! 

" 

QUEEN BEE MINE. 

The Queen Bee mine is in the northwestern purt of the Mineral 
Park district, close to the cut-off trail to Chloride. The mine is 
owned by James B. "Gncopher, of Mineral Park, to whom the 
writer is indebted for valuable information and specimens. The 
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property when visited in 1913 had been idle for many years'0fnd 
none of the workings could be entered. The main sh a.ft , 225 feet 
deep, was filled with water within 60 feet of the surface. 

The wall rock at the mine is mica schist of pre-Cambrian age. 
The ore is said to be somewhat oxidized to a depth of about 70 feet. 
The following minerals were noted in specimens from the mine 
dump , and from Mr. Uncopher's collections : 

Primary (hypogene) : Quartz, pyrite, arsenopyrite, manganiferollS siderite, 
calcite (white), sphalerite, galena, tennantite, chalcopyrite, prolls tite, pearceite 
(probably primary), argentite (probably in part primary). 

Seconuary (supergene): Argentite, nath'e sih'er, cerargyrite (reported by 
Schrader '). 

The proustite abundant in many of the ores from this mine ap­
pears clearly to be a primary (hypogene) mineral deposited from 
the same mineralizing solutions that deposited the common base-
metal sulphides; the evidence for this conclusion is given below. t 

In one specimen studied a piece of proustite three-fourths by three- • 
eighths by one-half inch in dimensions was intercrystallized with 
quartz and ferruginous calcite, all three minerals interlocking and 
ha\'ing apparently been deposited conten~poraneously. In one speci­
men in :Mr, Uncopher's collection proustite in vugs is wholly inclosed 
by calcite. Other well-formed crystals of proustite are coated with ~ 

calcite. 
A particularly rich specimen of unoxidized ore donated by :\fr. 

Uncopher shows the entire width of a 2t-inch veinlet carrying 
abundant proustite. Microscopic examination shows that in general 
the proustite has not replaced other. ore minerals. The galena 
when tarnished brown with hydrogen peroxide (which does not 
tarnish the sih'er minerals) usually shows no evidences of replace­
ment. Figare 4: sho'\'\"s a contact between galena and an intergrowth 
of proustite and sphalerite. The galena can not have been replaced 
by proustite alone, because there are no sphalerite areas in the 
galena corresponding to those so abundant in the proustite. Simul­
taneous replacement of galena by an intergrowth of proustite and 
sphalerite is highly improbable and if it occurred would probably 
be a part of the process of primary (hypogene) mineralization, for 
the deposition of sphalerite in the down'\'\"ard enrichment of ore de­
posits is extremely rare. The proustite is interpreted as hypogene 
and broadly contemporaneons with galena and sphalerite. 

Additional evidence that most of the proustite is not the result of 
a replacement of galena is found in the fact that in many places 
minute inclusions of chalcopyrite are abundant in the proustite but 
are absent from the adjacent galena. 

• Op. cit., p. 86. 
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Proustite 

0 .1 mm. 

l<'IGURfl 4.-Contact re lations or proustlte and sphalerite with galena, Queen Bee wine, 
llineraJ Park, Ariz. 

O,l",m. 

FIGUIUl 5.-Primary (hypogene) association or proustlte and tennantite, Queen Bee 
mine, lllueraJ Pnrk, Ariz. 
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Throughout the mine the proustite is intimately intergrown with 
tennantite and for this reason appears to the unaided eye somewhat 
darker than most proustite. It is clear that the two sulpharsenides­
of silver and of copper, respectively-crystallized at essentiall" the 
same time. ,'lien their intergrowths are examined in detail it is 
found that the tennantite shows its own characteristic crystal faces 
against proustite, as illustrated in Figure 5. If the proustite hall 
replaced tennantite, crystal faces of the tennantite should have 
been destroyed. The proustite is therefore interpreted as a primary 
(hypogene) deposit. 

lmm. 

I )'~~I 
Tennantite Proustite 

FIGCllE G.-I'roustlte crowded with inclusions or sphalerite and chalcopyrite and border­
lng tennantitl' e",entlaliy free from such incluRion", Queen Rpe mine, Minerai Park, 
Ariz. 

Additional evidence that proustite has not replaced tennantite 
is furnished by the fact that many areas of tennantite carry few 
and small inclusions of sphalerite, whereas immediately adjacent 
areas of proustite carry numerous and relatively large sphalerite 
inclusions, as is shown in Figure 6. 

The presence of inclusions of sphalerite and chalcopyrite in both 
pronstite and tennantite is itself an indication of the primary 
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(hypogene) origin of the proustite, as chalcopyrite, sphalerite, and 
tennantite are rarely products of enrichment. 

In a few places inclusions of proustite occur in galena in the man­
ner illustrated in Figure 7. 111e inclusions have straight crystal 
outlines, but these bear no definite relation to the crystallographic 
directions of the inclosing galena. Replacement of galena by a 
silver mineral is usually controlled by the galena cleavages or by 
its contact planes with other minerals; absence of such control in­
dicates that replacement has probably not been operatiye. The 
proustite inclusions are interpreted as primary (hypogene). 

~ 

~ 

~ 

Galena 

v-
.-

O. lmm. 

FIOORI'} 7.-Inclusions 0( primary proustite In galena, Queen Bee mine, Mineral Park. Ariz. 

A possible partial exception to the rule that the prollstite has not 
replaced other minerals is illustrated in Figure 8. The minute vein­
lets of proustite shown in this figure parallel cleavage directions in 
the galena and are interpreted as formed mainly by fracture filling. 
combined possibly with slight replacement. These veinlets of proust­
ite are rare and are interpreted as of late primary (hypogene) origin 
rather than products of downward (supergene) enrichment. 

Argentite occurs here and there. A specimen in Mr. Uncopher's 
collection shows calcite, argentite, a·nd wires of silver in vugs. One 
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octahedron of argentite is a quarter of an inch in diameter, and in 
places argentite is so intimately intercrystallized with calcite as to 
leave little doubt that it is primary (hypogene). In other specimens 
argentite forms patches or fungus-like growths along fractures cut­
ting primary sulphides. Such argentite is yelT probably secondary 
( supergene) . . 

Pearceite is also of local occurrence. One specimen sho\,"s tabular 
hexagonal crystals of pearceite in vugs. On some of these small 

Galena 

/ 
Cleavage 
in gal ena 

t .. 

O.lmm. 

FIOORI'} 8.-Yeinlcts of proustite following clea.vage planes In galena and contacts between 
galella nnd quartz. Queen Bee mine. Mineral Park. Ariz. 

crystals of chalcopyrite have later been deposited. As chalcopyrite 
is rarely a. product of downward enrichment, this pearceite is prob­
ably though not demonstrably primary. 

Native silver is clearly secondary (supergene). It occurs as wires 
and teeth attached to argentite, prollstite, and pearceite in vugs and 
is manifestly formed by their alteration. Native sih-er also occurs in 
matted ~asses of wires and teeth along fractures in sulphide ore. 

--: 

': ... . 
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Here it is associated with remnants of argentite, from which it was 
probably derived. In a number of places the silver is in contact with 
unetched crystals of calcite or of manganiferous siderite, an associa­
tion which indicates that it was not depositetl from solutions that 
were notably acid. 

, J 

KAY CLAIM. 

The Kay claim is about half a mile north west of the settlement of 
Mineral Park. A steeply dipping vein striking nearly due east is 
de;-eloped by a shallow shaft and a short tunnel, neither of which 
was accessible in 1!H3. The shaft is near the bottom of a small gulch, 
and ground water stood only 25 feet below its collar. The vein trav­
erses medium-grained granite. Protlstite is reported to have oc­
curred within a fe\;- feet of the, surface in this ,ein. Specimens of 
ores were collected from the dump, and two were obtained from 
Mrs. Kay. 

The minerals recognized in the ore~ in the approximate order of 
abundance, are as follows: 

rrimary (hypogene) : Quartz, pyrite, sphalerite, tennulltite, pearceite, proust· 
ire, galena, chalcopyrite, 

Secondary (supergene): ChalcOcite, nath·e .silver, copper pitch ore, mala­
chite, 

Of the primary m.inerals quartz, pyrite, sphalerite, and galena 
were the oldest; after their cl,eposition some brecciation occurred, and 
additional quartz and chalcopyrite, tennantite~ pearceite., and proust­
ite were deposited in the fractures so produced. The pearceite and 
proustitc are most abundant and occur in the largest masses neal' 
small yugs. The later quartz is ,,·hite; the earlier is dark gray. 

In the granite of the wall disseminated grains of pyrite are 
abundant. 

E,-itience that the silver minerals pearceite and proustite are 
primary is found (1) in the absence of any indication that they have 
replllced earlier minerals and (2) in the intimate penetration of 
tennantite by crystals of these silver minerals, as sketched in Fig­
ure 9. In this figure proustite and pearceite are not differentiated 
by separate symbols, but both show similar relations, with character­
istically sharp crystal outlines against tennantite. The narrow lath­
like white areas in the tennantite of this figure are mostly pearceite; 
the larger white areas are mostly proustite. There is no evidence 
that the prollstite of this specimen replaces either tennantite or 
pearceite. 

In some vugs in the same specimen from which Figure 9 was 
sketched wires and -teeth of nati,'e silver have been developed by the 
alteration of proustite and pearceite. -
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XING CLAIM. 

The King claim, at Mineral Park, was located to develop a vein 
striking nearly east and dipping steeply south. Prior to 1913 two 
shafts, 35 a.ncl 50 feet deep, had been sunk on the vein, and two short 
tunnels had been run. 

lmm. 

Fwt;RE 9.-Primary intergrowth of proustite and pcarceite with tennantitc, Kay mine, 
Mineral Park, Ariz. 

-The vein as exposed III the tunnels is 6 inches to 2 feet wide and 
l;hows gray quartz carrying scattered pyrite. Ore seen on the dump 
carried the following minerals: 

Primm·y (hypogene): Quart7-. pyrite, sphalerite, galena, chalcopyrite. 
Secondary (supergene): Covellite. chalcocite, native copper, 

A specimen from the mine dump when polished showed peripheral 
replacement of chalcopyrite and sphalerite by covellite. Ore from 
a depth of 12 feet shows dendritic growths of native copper along 

• 

~ 
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small rractures in flinty-looking quartz. Another specimen obtained 
within a few feet of the surface at this mine shows chalcocite de­
veloped along and close to small fractures in granite. The chalco­
cite appears to replace pyrite, remnants of which remain within 
some of the chalcocite. In places nnti\-e copper in thin platelike 
masses is associated with the chalcocite and appears to be an altera­
tion product from it. 
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F1GliRtl 1.0.-l'rimary Intergrowtb ot pr()ustite with tennantite, spbalerite, etc., Mineral 
Park, Ariz. 

UNSPECIFIED ORES FROM MINERAL PARK. 

" A very fine specimen of rich proustite ore from Mineral Park was 
presented by Mrs. Kay, of that place, but she was unable to specify 
more closely the exact source of the material. The minerals recog­
nized in this ore, all primary (hypogene), are quartz, pyrite, galena, 
sphalerite, manganiferous siderite, tennantite, and proustite. 

All these minerals appear to have been deposited during a single 
period of primary mineralization, but pyrite appears to have been 
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the first mineral deposited, and some fracturing of it occurred prior 
to the deposition of the other ore minerals. As in most of the ores 
of ~Iinel'al Park the proustite is clearly associated with tennantite, a 
relation which suggests that it may replace tennantite. Close ex­
amination, however, shows that the tennantite nearly everywhere 
has sharp crystal faces next to proustite, as shown in Figure 10 and 
on a larger scale in Figure 11. The proustite can not have replaced 
tennantite and is interpreted as primary (hypogene). The galena 
when tarnished brown with hydrogen peroxide, a reagent that does 
not tarnish silYer minerals, shows no evidence of replacement by 
other minerals to more than the most incipient degree. The proust­
ite is never found along galena contacts or cleavages .. 

• .. 
, I 

- I , , 
- I I 

Proustite 

O.lmm. 

Z,'IC URE n.-l'rimary association ot prou"tite a.~d tennantite, Minerai Park, Ariz. 

MINES NEAR STOCKTON HILL. 

The mining camp of Stockton Hill is about 0 miles north-north­
west of Kingman, near the south end of the Cerbat Range and on its 
east slope. It lies within the area of pre-Cambrian gneiss and schist. 
In ID13 nIl the mines had been idle for many years, but some old mine 
dumps were examined. According to Schrader 1 the district was 
noted for its rich minerals--cerargyrite, native silver, argentite, and 
proustite-found in the upper pOliions of its mines. The water level 
stood commonly at a depth of about 100 feet. 

At the Cupel mine the dump is very old, and the workings are 
caved, operations having ceased in lS01. The output of the mine is 
variously estimated at $500,000 to $1,500,000, chiefly in silver. Ac­
cording to Schrader 8 some of the ruby silver ore a,eraged 3,000 

1 Op. cit., p. 108. • op. cit., p. 111. 
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ounces of silver to the ton. Cerargyrite and argentite were fou~m 
some of the ore. 

Specimens collected by the writer from the old dumps and one 
especially rich specimen of unoxidized ore presented by :Mr. H. H. 
·Watkins~ of Kin~man. showed the following minerals: 

PrillJary (h~'vogelle ) : Quartz (usually gray ant! fine graineu), pyri te. a rseno­
pyrite, galena, sphalerite, siderite, chalcopyrite, teIlnantite, Ilroustite, pellrceite. 

Secondary (supergene) : Proustite and argentite. both ,'ery rare, 

Imm. 

FlGGRE 12.-Primary protlstlte in association with galena . tennantite, and Qnnrtz, Cupel 
mine. Stockton lIiII , Ariz . 

In the specimen presented by :Mr. ",V atkins proustite constitutes 
fully half of the volume of the ore throughout an ill-defined band 1k 
inches wide. Microscopic study of this specimen fails to disclose any 
evidence that the proustite either fills fractures in older minerals or 
has replaced them. The mineral commonly most susceptible to re­
placement by silver minerals in do\ynward enrichment is galena. In 
this ore, however, there is no indication that galena has been replaceu 
by proustite. On the contrary, the two minerals occur side by side 
in areas of comparable size, as shown in Figure 12. 
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Tennantite is present in small amou~ts and here, asm the ores of 
Mineral Park and Chloride, is particularly intimately associated 
with proustite, usually forming small patches within the proustite. 
These patches of tennantite are not, howeyeL replacement remnants. 
because they are as likely to occur at the border of proustite areas 
as in their interior and because they commonly show crystal outlines 
characteristic of tennantite. If tennantite had been replaced by 
proustite the original crystal outlines would have been destroyed, 
Added evidence that proustite has not replaced tennantite is found 
in the localization of some tennantite crystals along the contact be­
tween two crystals of prollstite; such a relation is not explainable on 
the assumption that proustite has replaced tennantite but is readily 
understood if the two minerals crystallized at about the same time. 
In places proustitc carries abundant inclusions of quartz and of 
chalcopyrite, both of which show crystal outlines. 

Though nearly all the proustite in the ores of the Cupel m~e is in­
terpreted as primary (hypogene), one specimen of partly oxidized 
ore from the dllmp showed very thin film s of argentite and of prollst­
ite~ with dendritic outlines~ along a small fracture. These mineral,;: 
are \'cry probably secondary (supergene) ~ but they are quantitatiwly 
of almost negligible importance. This mode of occurrence of prollst­
ite is in marked contrast to that of the prol1stite which is fnter­
crystallized with the primary ore minerals. 

SUMMARY AND CONCLUSIONS. 

The minerals noted in the silver ores of the Cerbat ~Iountains~ be­
tween Kingman and Chloride, i\riz., are listed below. Those marked 
with an asterisk (*) are rare under the conditions indicated. 

Oxidation products: Cerargyrite (horn silver), native sih"er, *copper pitch 
ore, *llJalach ite, *nath'e copper. 

Products of dOWIl\Hlrtl sulphide enrichment: Argentite, *proustite (very 
rare), *covellite .• chalcocite. 

Primary (hypogene) minerals: Quartz (usually gray and finely crystalline). 
manganiferous Siderite. ·calcite (white). pyrite, arsenopyrite. sphalerite. galena. 
chalcopyrite. tennantite, *argentite, proustite, pearceite, .polybasite. 

It is noteworthy that the ores are prevailingly arsenical, with four 
arsenic minerals, arsenopyrite, tennantite, proustite, and pearceite. 
Only in one specimen were sma 11 amounts of an antimony mineral 
(polybasite) noted. 

The unoxidized ores are in general fine grained and compact. 
Vugs are few and small. Because of this compactness oxidation 
above the ground-water level is very commonly incomplete. being 
confined to the vicinity of fractures that tnwel'se the ore. Ore speci­
mens several inches across essentially unoxidizecl may in places be 
found within a few feet of the outcrop. Heavily limonite-stained 
gossans or "iron caps" pre not characteristic. 
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The ground-water level stood at depths of 25 to 250 feet ~ihe 
mines studied. A test of stream water near Chloride showed the high 
chlorine content (80 parts per million) usual in desert regions. 

According to Schrader the dominant silver mineral in the ores 
found close to the surface was usually cerargyrite. No specimens of 
these ores 'were obtainable for study. In this area, as elsewhere, 
cerargyrite is confined to the oxidized zone. 

Nati,e sih'er appears to have been most abundant at slightly 
greater depths than those at which cerargyrite was dominant-that 
is, close to the surface native silver is dissolved and partly repre­
cipitated as cerargyrite by chloride-bearing waters. Native silver 
appears to have been con.fined mainly to the oxidized zone in the 
vicinity of vugs and fractures. A little may have been deposited 
a short distance below the ground-water level. Some of the silver 
has replaced prollstite, as sho"l1 in Figure 3. It was also noted re­
placing polybasite, pearceite, and argentite. In places the silYer 
forms tapering and curling " teeth " attached to these minerals and 
obyiously formed by their alteration. Some such silver" teeth" are 
in contact with older crystals of calcite that are unetched, indicat­
ing that the sil \-er was not deposited from acid solutions. The man­
ganiferous siderite and calcite present in most of the veins would 
insure the prompt neutralization of acidity developed in solutions de­
scending through the oxidized zone. Schrader 9 mentions the oc­
currence in the Distaff mine of slabs of native silver many pounds 
in weight. 

Chalcocite is not abundant, but it was noted along fractures in 
granite near the King vein, in Mineral Park. It contained remnants 
of pyrite and "as evidently formed by the replacement of pyrite. 
In pla(:es a little native copper is associated with this chalcocite and 
probably represents a residuum after the oxidation of the sulphur of 
the chalcocite. 

Argentite, though not abundant, 'occurs in t"o contrasting ways-in 
scattered, thin fungu s-like scales or patches along fractures in un­
oxidized or only slightly oxidized ore and in small but well-formed 
octahedral crystals occurring side by side with crystals of proustite 
and pearceite in small vugs in unoxidized ore. Some of this 
argentite is intercrystallized with small amounts 9f chalcopyrite 
and sphalerite, and on some of the argentite small crystals of later 
quartz are implanted. It is probable that the argentite occurring 
in octahedral crystals is primary (hypogene); that occurring in 
scales or patches is very probably supergene, a product of downward 
enrichment. 

Downward (supergene) sulphide enrichment, or the deposition of 
sulphides below the ground-water level by solutions descending. from 

• OP. cit.. p. 60. 
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the oxidized zone, appears to have been of nearly negligible im­
portance in these ores. The supposedly supergene argentite men­
tioned above is present in only small amounts. In one specimen of 
ore from the Cupel mine, at Stockton Hill, very thin films of argen­
tite and of proustite, dendritic in form, occurring along small frac-

. tures cutting primary ore, are believed to be secondary (supergene). 
Quantitatively such occurrences are negligible, and most of the 
proustite, for reasons enumerated below, is believed to be primary 
(hypogene). Very slight downward enrichment in copper was shown 
in some specimens by peripheral replacement .of pyrite by chalcocite 
and of chalcopyrite and sphalerite by covellite. 

Proustite, or light ruby silver, is the only abundant silver mineral 
of the unoxidized ore, although pearceiie, polybasite, and argentite 
also occu!". In some specimens studied masses 1 or 2 inches across 
are mainly proustite, and masses of pure proustite as large as the 
end of a man's thumb were noted. Such proustite is believe<1 to be 
primary (hypogene), and the evidence for this opinion will next be 
summarized. 

1. Masses of proustite as large as the end of a thumb and with 
well-developed crystal faces were noted intercrystallized with the 
undoubtedly primary minerals quartz, sphalerite, pyrite, and .fer­
ruginous calcite-all having apparently been deposited at about 
the same time. 

2. In one specimen studied small areas of proustite are wholly 
inclosed by calcite that forms the lining of vugs. Elsewhere well­
formed crystals of proustite are coated with calcite. There is no 
evidence that this calcite has been deposited by descending (super-
gene) solutions. . 

3. Relatively large unmixed areas of proustite in a granular ag­
gregate of ore minerals must either be primary (hypogene) or the 
product of complete replacement of older minerals. In places, 
ho\...-ewI', such proustite areas are adjacent to chalcopyrite and 
sphalerite that show only incipient peripheral replacement by covel­
lite. Such incipient replacement by covellite would hardly be -ex-· 
pected to occur side by side with complete replacement of relativ~ly 
large masses of some hypothetical mineral by proustite. It is more 
probable that the proustite was formed not by .replacement but by 
primary crystallization. 

4. In all the ores studied proustite is more intimately assoCiated 
with tennantite than with any other mineral. Proustite is the sulph­
arsenide of silver; tennantite is the sulpharsenide of copper. The 
proustite has not, however, replaced tennantite, for the tennantite 
nearly everywhere has its own characteristic crystal outlines, as 
shown in Figures 2, 5, 9, and 10. Added evidence that proustite 
hilS not replaced tennantite is furnished by the fact that certain 
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areas of tennantite carry only scattered small inclusions of sphalerite, 
whereas bordering areas of proustite are crowded with relatively 
large sphalerite inclusions. 

5. The presence of inclusions of sphalerite and chalcopyrite jn 
both tennantite and proustite is itself suggestiye of a primary origin 
for the proustite: because sphalerite, chalcopyrite, and tennantite 
are exceedingly rare as products of secondary (supergene) enrich­
ment. 

6. Galena, fairly abundant in these ores, is a mineral that is 
usually particularly susceptible to replacement by silver minerals in 
the processes of downward enrichment. 'Vhere galena and proustite 
are found together in these ores they commonly occur side by side 
without. eyidence of replacement. Figure 4 shows an association 
of sphalerite and proustite in contact with galena. The smooth 
galena contacts extending from proustite to sphalerite imticate 
either simultaneous replacement of galena by proustite and sphalerite 
or an absence of replacement, the three minerals all being essentially 
of the same age anel primary. Simultaneous replacement of galena 
by an intergrowth of proustite and sphalerite is highly improbable 
and if it occurred would almost certainly be a part of the process 
of primary (hypogene) mineralization, for the deposition of sphal­
erite in the dowl1\yard enrichment of are deposits is exceedingly 
rare. In Figure 7 are shown small areas of proustite inclosed by 
galena. If these were formed by replacement of the galena, they 
should be related to the galena. cleavages, but they show no such 
relation and are interpreted as inclusions of primary proustite in 
galena. A single possible exception to the gene,ral rule that proustite 
has not replaced galena is illustrated in Figure 8. This figure was 
drawn from a. specimen which in most places shows the relations 
illustrated in Figurcs 4 and 7. The vein lets are interpreteel as 
fillings of a fracture in galena by primary proustite, possibly com­
bined with very slight primary replacement of the galena by the 
proustite. Such relations are very exceptional. Additional evidence 
that proustite has not replaced galena is found in the common 
presence of many small inclusions of sphalerite and chalcopyrite in 
proustite and the absence of such inclusions from adjacent galena. 
It can not be assuIl1ed that the proustite has replaced galena unless 
sphalerite and chalcopyrite haye replaced it simultaneously. 

7. In some ores proustite and pearceite intergrown with tennantite 
possess regular crystal outlines, as shown in Figure 9. 11le narrow 
white areas in this figure are pearceite showing its own characteristic 
tabular crystal forms (lath-shaped in cross section) ; the larger white 
areas are mostly pearceite. Sulphides occasionally develop their own 
crystal form in replacing other sulphides, but the relation seems to be 
rare. In ores from the Mowry mine, in the Patagonia district, Ariz., 
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the writer has observed radiating groups of tabular crystals of covel­
lite replacing galena. The development of the covellite was, how­
{n'er, clearly controlled by clea,"age planes of the gale.na or by oon­
tc.1 cts of galena with other minerals. In the association of pearceite 
and tennantite under description there is no such relation of the 
pearceite to tennalltite contacts or partings, but the pearceite ap­
pears to be fairly e\"en1y distributed through the tennantite. The two 
are interpreted as in primary intergrowth. There is no evidence 'that 
the proustite of this specimen is the result of a replacement of 
pearceite; it appears rather to be contemporaneous. On theoretical. 
grounds the supergene replacement of pearceite (9Ag2S.As2S 3 ), a 
rich silYer mineral, by prousti te (3Ag2S.As2S3 ), a mineral poorer 
in silYer, is unlikely, for it would im'olYe a re\"ersal of the progres­
sion to richer sil ,"er minerals characteristic of the proccss of down­
ward sih'er enrichment. 

Although some of the relations outlined aboye taken singly would 
not form conclusive e,idence that the proustite was primary , taken ~ 
collectiyely their signifiance is unescapable. 

The possibility of profitable operation of any particular deposit in 
this area is dependent upon many considerations, among "hich may 
be mentioned the price of silver, costs of transportation and labor, 
milling and smelting facilities, the width and horizontal extent of 
the ore body, the primary distribution of silyer minerals within the 
vein, and the nature and extent of downward enrichment in silver. 

Some of the richest sil,er orcs of the area, c.arrying cerargyrite and 
native silver, were unquestionably products of oxidation and down­
ward enrichment, and the playing out of these ores in depth was 
certainly an important factor in the ~osing down of many of the 
mines. The decline in the price of silver from 187:2 to 1916 was un­
questionably an added discouraging factor. 

The conclusion that the rich ruby silver ores of the region are in 
the main primary offers encouragement to further exploration of 
the ore bodies, although this work should be undertaken only with 
due regard to the many other and perhaps unfavorable factors in­
volved. A general decrease in the primary sil\"er content of >('ins of 
this type with increase in depth is probable, but such primary 
changes are likely to be much less abrupt than those due to down­
ward enrichment and to be recognizable only through vertical in­
tervals measured in many hundreds rather than a few hundreds of 
feet. The de,pth of most of the mines is too small to afford any valid 
test of this factor, even had the workings been accessible for study. 
Underground studies, had they been possible, would ha,e aided in 
determining whether the rich primary prollstite ores were of spotty 
or patchy distribution, or of fairly regular distribution within the. 
yeins. a question of fundamental practical importance. 
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ARIZONA BUREAU OF MINES 

PRODUCTION OF BENTLEY DISTRICT, MOHAVE COUNTY 
1908-17 

Producers I Gold Si! ,'er Copper Lead \ Zinc \ Total 
Tons \ Lode \ Placer ~ (value ) (ounces) (poundS) (pounds) (pounds ) __ I value 

I 
538 \ 2,000 300 ,000 \1-- 40.00U 
500 l.720 299 .15-1 .... - 39.784 
800 2,839 489 .536 _.- 63 .875 

1 , 320 500 200,000 - - ' 25.000 

; =: : tm ~~~ ~~~:~~~ I 1~~ :~~~ 
3 _ \ 1.542 750 750 .000 I 132.335 
5 _ 3.791 _ . 1,500 1,070.000 \' I 265.820 
3 _ 2,939 i _ i 1,405 813.531 223,252 

Total 

1 ~_.. \ 1.152 400 700 .000 - '- ' 116 ,OOO 

_ _ _ 15.043 \- 1 12.2li 6,037.221 r 51.111,:;88 -- -~================== 

PRODUCTION OF SAN FRANCISCO DISTRICT. MOHAVE COUNTY 
1908-33 

Producers I \ Gold \ Si! ver \ Copper Lead 1 Zinc \ Total 
\ Lode \ Placer Tons (value ) (ounces) (pounds) (pounds) \ (pounds ) I value -

1908 6 _ 72 ,757 ' 5 266 .254 1 6.522 \ _ - _. ' - - I $ 269 .112 
1909 3 _ 18.106 I 300.036 1.118 _ -- ' -- 303.737 
1910 5 _ 89.284 1,103.221 26.254 \ _ -- - \ 1.117.398 
1911 8 _ 110,699 i 1.458.639 33 .83-1 _ - - \. 1,416.511 

Year 

1912 3 _ 174.319 I 1.794.8-11 41.456 __ -- , - 1 .820 .3~2 
1913 5 _ 159.948 ' 1.797,282 35 ,000 __ - \' - 1,818.522 
1914 10 _ 160.469 I 1.827.633 35 ,000 __ - - - - 1,846,998 
1915 11 _ 132.579 . 1,483,823 30.000 ' _ - \ -- , 1,499.033 
1916 5 _ 94 .615 i 892.681 \ 23.812 \ _ - --' \ 908.349 
1911 4 _ 161 .258 I 2.310 .210 51.353 .__ _.- \ ... - 2.351 .523 
1918 11 _ 182.82-1 : 2.!V2.991 10,432 1 __ - -'- 2.843.4~3 
1919 6 _ 184.490 2.056.191 \ 7l.833 , __ - - .. _ . \ 2 .636 .600 
1920 6 _ 197.629 I 2.830.731 92.806 I _ .. - _ .. - 2.931.890 
1921 4 _ 119.013 ! 2,308 ,050 I 80 .000 \ _ _._ ' \ '-' I 2 .388 .050 
1922 10 _ 169.240 1,078. 546 I 60,000 -- -- _.... I 2.138.546 
1923 12 _ 186,686 2,796.830 I 68.551 __ - - \ 2.853.042 
1924 14 _ 96,776 1,617.196 . 39 .097 1 .. - -- 1 - - 1,643,39

1 

1925 11 _ 33.826 503,019 I 11,721 i _ - ' _._ ' 510.153 
1926 12 _ 29.121 : 395 .911 \ 9,964 \. __ -- \ ... - 402.188 
1927 11 _ 15.028 ' 147.599 4,708 __ - \ ._- ' \ 150.268 
1928 11 _ 11.817 141.389 4.152 _ - -.- 149.818 
1929 1 _ 4.430 118.516 4.068 \ - - - -- I 120 .684 
1930 11 _ 28 .048 , 580.768 : 18.274 - '- - I - - I 581.803 
1931 11 _ 45,414 106.767 21.111 216 ~ ... - \ 713 .106 
1932 18 1 5.364 71.410 I 2 .032 \ _ -- _.- 71.983 
1933 9 3 22,683 161,272 \ 5,431 -- - - .- \ 163,175 

Total I 2,513.023 I $32,026,938 f.61,195 216 .. - -- $33 ,122.361 , 

.-

ARIZONA METAL PRODUCTION 

PRODUCTION OF WALLAPAI DISTRICT, MOHAVE COUNTY 
1908-33 

'Y ear - - __ _ __ Tons -=J Producers I Gold Sil ver I Copper Lead I Zinc Tot al 
Lode I Placer (value ) (ounces) (pounds) (pounds ) : (pounds . .alue 

73 

1908 22 .. - 2,179 i S 24 ,664 2~ , 9 3 1 I 11 ,920 2~9 . 328 i 505.133 $ ~6 . 3 : 3 
1909 18 __ 11,658 ! 48.595 69,966 1,774 113.112 i 5,26-1 . 121 3i4.J35 
1910 25 __ 10 ,000 50,000 70 ,000 20.341 235,368 5,474,046 390. 000 
1911 25 .... 28,672 I 79 .602 109,304 27.652 2,564 .673 4.416.5 52 511 .505 
1912 26 .... 26.528 , 94 .343 131 ,222 I 200.100 1 .93 6 . ~60 I 8.304 .462 8:0 . ~ 09 
1914 , 17 __ 40,517 57,331 I~J .3 65 ' 18,297 3 .108. 102 9.553 .050 :59.Z06 
1913 22 .- . I 42,961 i 10.224 I 202,282 31.072 5 .3 12.754 7,031.4 00 824 .738 

1915 10 _ 85,635 107.550 243 .819 I 46.171 6.4 52.406 17,382 .8-1 9 2.69: .;:'52 
1916 21 ._ I 104,658 126,241 229.237 I 190.801 I 5.825,731 I 17,024,626 3.00 • . 238 
1917 29 ._ 1 104.362 144,959 294.197 84,394 I 6,087,742 i 17,127.596 2,680 .9: 8 
1918 26 _ 2,018 19 .926 38 ,332 , 27,738 523.805 : 82,853 11 6.3, 6 
1919 21 .. _ 3,352 18 ,045 44 .531 I 90.990 , 504 ,095 ; _ 11!.O51 
1920 15 .... . 2,399 14.115 37.500 11,160 I 338.623 _ 84.1 33 
1921 6 .. _ 10.206 20,876 82.947 'I 15,855 278 .321 _ 118.393 
1922 , 14 .. _ 3,453 _ .. _ _._. _ _ .. _ _ 61.~ 3 4 

1923 I 12 .-. 1,150 I .... - 1 _._. " '- - -
1924 I 17 - - 388 ...... I : 
1925 22 .... 3,169 15.675 38 .744 1 26,646 341 ,6-16 , 174.70 3 89 .3;6 
1926 28 .... 10,056 42.055 75.470 80,728 697.805 1.669.266 281.4 ; 9 
1921 I 20 .... 19,289 80 ,000 60 ,000 35,000 600 .000 I 1,186.82!l. 230 .000 
1928 14 .... 995 4,102 I 10 .770 I 10,450 43,.91 I 150.31!:J 23 .617 
1929 17 .- 1,849 6,171 I 10,224 I 19.393 64 ,296 I 133,41.( 2,.889 
1930 5 .... 342 2,130 4,181 2,411 31,6-10 I 35,10-1 1,620 

1932 5 ._ 236 4,001 3,553 i 2,333 ' 17.500 I 5.675 
1931 LL"- 103 328 25:\ I 581 - - 454 

1933 9 _ 333 6,035 I 3,517 i 1,422 I 56,946 ! 11,024 9.n, 
Total I I 516,514 I S1,031,468 1,913,345 I 966,235 I 35 ,990.504 I 95,581,3-14 i $13,360 .978 

..... . 
PRODUCTION OF AJO DISTRICT, PIMA COUNTY 

1909- 33 

Year Producers I Tons Gold Sil ver Copper Lead Total 
Lode I Placer (ounces) (ounces) (pounds) (pounds) value 

1909 4 HIO 3,401 894 142,516 $ 22 .393 
1910 5 926 511 421 97,999 13.190 
1911 2 100,000 12 .500 :m 1 100,000 16.500 

1914 
1915 94 20,000 3 .611 
1916 40,000 1,000.000 245. 000 
1911 11 801,026 852 6,754 20,201,64 5 5.521.466 
1918 , 1 1,856,417 49,950,139 12.360 .220 
1919 .1 1 1.604 .653 39,509 .461 7.348 .:60 
1920 ' 1 1,743.439 40,104,493 ~,3'9. ~21 
1921 1 931,051 20,198 .382 2.605 .591 
1922 1 1,339,751 26,612,803 3.592 .728 
1923 1 1.805.322 38,367,118 5.640.055 
1924 1 2.984.862 220,672 162,068 63,884.293 8.711.556 
1925 1 3.346,710 296,763 209,860 69,262 .286 10,21;.c~6 
1926 1 3,405.174 376.516 234.139 82,312,463 12 .0H . ~04 

72.932.670 9.897 .892 
77,995. 281 11 .825 .915 

1927 3,371,261 I 379.289 I 200 .924 
1928 3.646.029 338.580 , 171,943 
1929 2.456.304 304.682 155,739 I 71,eOO .000 12.768 .337 

50,474.000 6.8H .431 
41,200 ,000 4,082 .005 
10.000,000 637 .000 

294 

1930 . 1 _. 1,916.932 236.568 . 121.300 
1931 II 1 .- 1,635 ,000 1 290.000 1 150 ,000 I 
1932 1 ~ 350,000 70,000 25,000 
1933 _ 1 _ 294 _ .. _ 

- Tot-;;Jr--I n235.821 i S2.5i8 .13411,439,042 1- 7-,-5-.4-66-.-14-9- I $12: .851.011 
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THE WALLAPAI MI~ING DISTRICT, CERBAT 
MOUNTAINS, MOHAVE COUNTY, ARIZ. 

By ~ICCLELLAKD G .. DrxGs 

ABSTRACT 

Th~ '''allapai nlln!ll;; district is in ~loha "e County, northwestern .. '-rizona, 
npar the center of the Cer bat M ounta ins. The district is appror:imately 10 
milps lung anel 4 miles wide. In the early days , (1S63-1800) miners sought 
siI,pr, and to a less extent gold. in the oxidizell parts of the fissu r e yeins . 
Later, lead w ith a low si h 'er content was mined, and s till late r the zinc and 
lead procluction became the most valuabl e, owing very largely to the combined 
output of the Golconda and TerUlessee mines. From 1!)(}.! to 1948 the district 
had a recorded r!'co"ery of 54,'j'GO tons of zinc and 33,'j'3G tons of lead. 

The rocks Include granites, gneisses, schi;;ts. an, l amnhillolite of pre-Cambrian 
a;.:c intruded h~' two YOUll;!'er masses of I!ranite. The older of these t""o' ;;ran it e 
illtl'\I~ions is in the northern pa r t of the district and is nUUled the ''Ch lo ride 
;.:ranite" in this report . It is probably of pre-Cambrian a;;e. The ot1\er intru­
,;iull. t he lth;) ('a Peak gran ite, is n ear tbe center "f th e distrid. In this report 
it is assigned a ~[esozo ic (?) a;.:e, although it had prc>iously been clesi;"Dated 
as Tertiary (?). GneiSsic ;!,l'anitE's predolllinate throughout the di:>trict. Dikes 
(If pe1,."Dlntite, rh~"olite. and InmptlJPl.!~'fe are abundant and widespr ead , Rem­
nants of I'oleanie r ocks of prolJahle Tertiary and Quaternary a ge fi ank the Cerbat 
~l (>ulltain s but are no t present in the district. 

The Hruc(ural hi"tory bas been complex. ~Iost of th e rocks, except the large 
~I( ·>-ozn i c (?) granite intrusion . are gneissoid o r sch istose. The pre-railing 
sth i,;tos ity strikes northeast, witll stl'ep clip;; either to the northwest o r to the 
~(llItll(·:l"r. A l:l l';..:e llortheastwanl-tre ll ding fold OC(:IlI'S near Chloride; other, 
It'liS prominent one" are indicated on the wan. The "pins occupy fissures in a 
yerr prominent an,l persistent nOl'thwC'st\\'ard·tren,ling zone. PostminE'ral fault­
in ,~ ofr"Nting the \'eins is rare and whe re present has resulted in only minor 
di"I,I:1(·enwnts. 

The typi cal ore occurs in m-riti<: quart,. YPill~ anll lo(h-s forllled nt inter­
me<li:Hc depths. Veins ran~e c0l1;:j<leraIJ 1~- in thiC'kne~;; but ayera ge 3 to -1 f ('et. 
Onl." a ff' \\, excel'd a l .. n;:th of 1 mil e . The oxi(lize(l zone, nveragin~ 150 feet 
in depth , CUllll1HJl11y conta ins cerar;:y rite. nativ"! ;;ul(1. 1;alena, >lnll cerussite .. 
The ]Jrilllary ore consi~ts ch iefly of ~l)halerite. ;.:a lena, p.nite, and sOl1le chal­
!:(,pyr it... The sulli el .. " ocr lll' in ilTI'Pl lH l' ma,;,;es an,l in I'l'u,lely ball.-]ecl forlllS 
in quartz ga ngue. Ore shoots vary I!reatly in size. hut tlle smaller ones. ayer­
agin g ahout a foot in thicklWSS and 20 feet in leul!th anel breadth , predominate. 
Prima l'y enriched zones are commonly, though Dot always, found at abrupt 
('hanges in the strike of the veim; and also at the junctions of branch , e ins. 
~liTler:llizat i on took place prol.Jahly in the ~Iesozo i c, and the solut ions prol.J­
abl~' are geneticall y related to a granite intrusion expo~('11 near the centra l part 
of the district. 
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INTRODUCTION 

LOCATION AND ACCESSIBILITY 

The Wallapai (Hnalpai) mining district is in ~Iohave County in 
the northwestern part of Arizona (fig. 45). It occupies the central 
part of the Cerbat Mountains, which extend north-northwestward 
fl'om Kingman for about;}O miles. The ",Vallapai district is about 10 
miles long and -:I: miles \,ide, trending northwestward obliquely across 
the mountains. The district includes the mining camps of Chloride, 
.Mineral P ark, Cerbat, and Stockton as well as outlying and inter­
m~(liate areas such as Union Basin, Todd Basin , C. O. D. ",VasIL and 
I. X. L. "" ras h. _-\'11 the camps are practically deserted except Chlo­
r t.le. which lws a population of about G20 (104:3 estimate by loca l 
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F[r.URE 45.-Indel: ma ll showing the location or the Wallapal mining district, Arizona. 
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postmaster). 'With the exception of those in the Stockton area, most 
of the mines are on the western slope of the mountains. 

The nearest railroad station is at K ingman, reached from Chlo­
ride by a good pa nd road 2-:1: miles long. N nmerous dirt roads, 
generally in fair condition, extend to, or near, many of the mines. 

TOPOGRAPHY 

The topography is typical of eroded granite and gneiss masses in 
the more arid parts of the Southwest. The Cerbat Mountains rise 
sharply from the detritus-filletl ,a lle~'s bordering them on the east 
and west. The relief in the district amounts to about 3,500 feet: the 
lowest point is in Sacramento Valley in the southwestern part of the 
area , and the highest point is Cherums P eak (altitude 6,073 feet). 

CJ;.IMATE AND VEGETATION • . 
The climatei::i arid, with mild ,,-inters and hot summers. The a\'er­

age ternperature of the summer months is hil!h, but the heat is allayed 
by cool nights. low humidity, and a more or less constant breeze. The 
anllual precipitation is 10\,. It is chiefly rain except in the higher 
monntains ,,-here sno\\ fall s in \,inter, but nsna lly most of the ... .sno\y 
melts within a short time. In sUlllmer the precipitation is largely 
concentrated in cloudbursts. ~Iining opemtions can be carr~ed on 
throughout the year. 

Vegetation is sparse and of the desert type, being confined largely 
to the valleys and lo\\'er slope:'i of the mountains. It consists chiefl~' 
of cacti, sage, yuccas, greasewood, soap\\'eed, and a scanty gro\\th of 
grasses. Scrub pii'ion or juniper is found in open grons and is par­
ticularly abundant in ~Iineral Parle 

HISTORY AND PRODUCTION 

~Iany of the mines \yere discovered behyeen 1863 and WOO by 
prospectors in quest of the sih 'er and gold which occurred in the 
oxidized parts of the fissure nins, the sih'er commonly in ,ery rich 
concent rations. Cerargyrite. argentite, I!alena, and some 1!01c1 were 
the principal ore minerals recoyerecl in the early days. Impro\-e­
mcnt in transportation facilities and mill ing methods led to the sub­
seC[uent production of base-metal ores. At first , lead with a low silver 
content was mined, but later the l)l'otluction of zinc and lead exceedetl 
in ,:llue that of all other metals in the district. 

The nIne of the metals produced during the years 1904-48 (table 1) 
total ;; about 822,500.000. The \'alue prior to 100-:1: is not known, but 
it probably amounted to at least fi\'e million dollars, for mnch high­
grade si1\-er ore, and to a less extent gold ore, is reported to ha \'e 
been mined in the early days. 
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TABLE l.-ProdllriiOIl cf gold, silver, copper, lead, and zinc inlhe n-al/a.pai dislrirl, 
llIohave COllnly, .-Iriz., 1904-48, in terms of recovered metals 

(Compiled by "Ietal Economics Branch, U. S. Bureau oC "lines, Salt Lak~ City. Utah] 

Crude ore Go ld Year 1 produ (~d (o z. ) (dry tons I 

1904 .............. 1. 531 1. 592. 42 
1905 ............ _. 5.8,)8 I, 1:17. IlO 
1901) ... . . ......... 9.946 2 ;72.00 
1907_ .••.• •• _._ ... 13. 013 ! 5. 3.'i!l. 62 
1908 ........ . __ ... 2.1;9 ' 1.193.13 
1909 ... . ... _ •••. _. II. 6SS I 2, 3.,0. 7; 
1910 .. _ •• .••.•• •• • 1.1 09 , -I~4 . 33 
19IL . ••.••• .•••. 12.1;9~ 273;), j ,i 
19 12 .............. 4.472 I. -tl iJ. 87 
1913 .•. •••••••.•.• 32.933 , 2. .'). ... 8. 27 
1914 .. _ ........ . .. 2"1. ·tt.!::? ; I, :!O.' . 41 
191 5_ ......... _ .. . S5.t~S : .1. 202. 75 
19 16 ....... . ... _ .. lfH. t\.;." : ~. lOti. 90 
19 17 .• _ •.•• • •••••• 10-1. 3~2 . 7. 012. 3.~ 
1918 . ............ . 4. ; 39 98 • . 82 
1919 . •• ••• .•. __ ••. a. 3~:! 072.91 
1920 ............. . ~. 3!l9 liUSI 
1921-_ ............ 10. ::>U'; 1.009. 88 
1922 _ •• ~ ••• ~._ • • ~~ 3.4.;;$ , 5.;;1.94 
1923_ ............. I.I .~) 23.1. SI 
1924_ . ........ ... _ 3" I fi.,. ~O 
1 92.~ ___ __ . ____ __ • . 3. l' i~ ; .~' . 29 
1926_ ...... . . ... .. I II.tl.:,i 2.0.3 4. 39 
1027 ........ ____ ._ l~. :.?'W S:17. 17 
1925 . ••.•.••••• __ . ~I~tr.. 1l!>'. 4.'i 
1929 ..... ...... _ .• 1. ' 40 :?9' . . ;4 
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Zinc-lead production reached its peak in the years 1915-17, whi ch 
coincided with Inrge -~ca le production from the TennessE'e and Gol­
concla mines uncleI' the :=:t illllllns of high metal prir'es. 

At the time the pre:oent inYestigation was bE'ing ca rried on in the 
district (enrly 19·:1:3) . the T en nessee mine ,,,as prodllcing and milling 
about 150 tons of crude ore per da~· a \'eraging 7 percE'nt zi nc. 3.5 per­
cent lead, and 17 to :!.5 ounces of silYE'1' pl'r ton. A di sastrolIs fire 
destroyed the Golconda mill in October 1917. Since then the Golconda 
has produced only intermittently and on a small sca le ~ and the mille 
is no\\' largely ina ('ce!=5ible Oil account of caying and thE' encroachment 
of water. 

FIELD W ORK AND ACKNOWLEDGMENTS 

Field work for the prE'sent investigation was carried on from Febru­
ary to J une. 1!)'!3 .. \ orin l photo!!l':1ph::: (\1) :1 <= (' :111' (\f :l h" ,!r 1 : ,,, ,1, 
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equals 1,100 feet "'ere used as base maps. The contour map on "hich 
plate 18 is based was made from the aerial photographs, after the 
field ,york was completed, by the Topographic Division of the--{}nited 

States Geological Survey. 
It is a pleasure to ackno\yledge the "holehea rted and able a:;si::;tance 

rendered by Paul IC. Sims, of the Geological Survey, during the field 
investigation. H e performed a large share of the surface mapping 
and assisted in many other ways. Thanks are clue G. E. ,Yooclward 
and C. E. Neec1ham~ of the Salt Lake City office of the united States 
Bureau of :Mines. who generously compiled mnch valuable statistical 
data on the district. L ocnl assistance was freely gi.ven by people too 
nllmerolls for specific acknowledgment. Those "ho were especially 
helpful include F. C. Cassidy, ,V. C. 'YilllE'r, 'V. J. Gardner. Frank 
Shuck, J. G. Blnck"el1 , and Andre" Bro,Yn. 
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GEOLOGY 
. 

R OCK TYPES 

The rocks exposed at the surface comprise pre-Cambrian crystalline 
rocks, chiefly of granitic composition, cut by large intrusions of ~Ie~o­
zoic (n granite (the Ithaca. P eak granite), especially one ~ass near 
the center of the area (pI. 18): and pre-Cambrian granite (Chloride 
granite) in the northern part of the m·ea. Dikes of many rock type:;, 
probably related genetically to the )Iesozoic (?) granite,' are :::C~lt­
tered throughout the area. Some are alined parallel to the prominent 
nortlnyest\\'ard-trending s:\,stem of fra ctures and veins: but others 
trend in different directions. Remnants of yolcanic rocks of probable 
T ertiary and Quaternary age are found around the margins of the 
Cerbat Mountains but are not present in the mapped area. 

,York in the area was done under the st r e;:s of \\Hr conditions; there­
fore it seemed inacl visable to devote much time to detailed petrogra phic 
st lldi es of the \'ar ioll s rock types. _\'];:: 0. little attempt was made to 
map the various types of pre-Cambrian crystalline rocks that forl11 
an intricate complex 'with each other and ,yith the amphibolite and 
related schists and gneisses. The rock types delineated on the geologic 
map (pl. 18) are fairly " 'ell defined units that were selected to aid 
in structural interpreta tions or that appeared to be of sufficient size 
or possible genetic significance to warrant separate mapping. The 
ullit s, with the excpption of the dike rocks. shown on the geologic 
map are (1) amphibolite and related f!'neiss and schists: (2) undif­
ferentiated granite, gneisses, anel schists: (3) Chloride granite (new 
na.me): (4) Ithaca Peak granite (restrictE'rl name) ;. and (5)' gabbro. 
The first two units are considereu to be of pre-Cambrian age. The 
Chloride granite is assigned tentatively to the pre-Cal1lbrian~ and the 
Ithaca P eak granite and gabbro are assigned tentatiyely to the )[eso-
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zoic. Three categori es of dike rock are shown on the geologic map: 
intermediate to basic types, diabase, alllI rhyolite. All the dike rocks 
are younger than the ~lesozoic (n intrusions. 

PHE-C.DIBRIAX CRYSTALLIXE ROCKS 

AMPHIBOLITE AND RELATED GNEISS AND SCHISTS 

One of the oldest rocks is a nnE'- to meclium-grained dark-green 
to black amphibolite composE'll essentially of hornblende and plagio­
clase. In some places it appears to grade into hornblende schist, 
biotite schist, chlorite sc lti~t, or diorite ~Il('iss. Loeally it i::; epido­
tized, amI it is \-e ry com1l1only ellt along its schi stosity by grallite and 
granite pe!-'111atite illtl'll:"ions_ Tlte rock is particularly conspiclIOlls 
in tlte area near Chloride: here it form:; the bldk of the 10\\' hilb near 
town and a Iso occu rs as conspicllOll::; blocks in the granite slopes to 
the east. In the lo\\" hill s sOlltlmest of Long IYash it is also present 
oYer a large area. It i:-; ,,-idely dist ributed throughout the di strict, 
although ill many pla ce.~ it is found ill llla ::;se::; too slllall to be slto,yn 
on the geologic map. 

UNDIFFERENTIATED GRANITE , GNEISSES, AND SCHISTS 

The rock;; in thi" ~rOl!)l are repre.::ellted by many types \I"hich are 
not separatel1 on the ~pol()!!i c map. 1fo\n~ \-er. this grullp has certaill 
outstanding charactpri:-;t~:3. the mo:-;t important of which is that 
most of the exposed rocks are granite. Gnei ssie structure is wide­
sprpa(l, ancl a large pprcE'ntag-p of the rock is granite gneis;;. Some 
of the rock~ are di"tinct alld separate intru :-; ions, but others are 
probably c1iffl'rentiation facies of these intrll sions. Still others may 
represent metamorplHJ:-:ecl sedilllentary beds. 

The granite in this grollp of rocks '"<tries considerably in color, 
texture, ancl milleral compn:-:ition. although there arc certain char­
acteristi es that al'e COlllmon to most olltcrops. The Yariations, some 
of .which are extreme. are widesprearl bllt generally of small areal 
extent. The rock is 1l1o:"t commonly light-gray, nwdiulll-grained, 
gneissoid granite, containing a small amount of mafic minerals, chicfly 
biotite. It cOlllnlonly lI-eatllPrs lig'ht bllff, althOllgh in a fe,,' places 
weathered surfaces aI"(' rechli sh broWJ1. 

The extreme yariati on in color of the fresh gl'allite is fromwltite 
to almost black. The lighter shades are characteristic of the many 
irregular bo(liE's of ppgmatitic ,!!ranitc and alaskite. generally small, 
whifh contain little or no mafic minerals. Alaskite is particularly 
ab'X.rlant in the hill s abollt 1 milE' northwest of Cerbat IVa!"h. D:u'k, 
bi t \ -';(:h grani1 es are mOi't abundant in an irreglllar ZOlle on the 

~ shle of the main mineralized belt. 
\:H.,6i. size is likewi5e yariable. Fine-grained rocks, although less 

common than the medium-grained ones, are ne"el'theless muC'll more 
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abundant than coarse-grained types. Coarse-grained texture is gen­
erally confined to pegmatitic granite, alaskite, or biotite-rich granite, 
although the latter two may also show· fine- to medium-grained te:,;­
tures. Porphyritic texture is not common, but a few facies show 
enough feldspar phenocrysts to class the rock as porphyritic granite. 
These bodies are generally of small areal extent and are more com­
monly found ill the biotite-rich granite than in the other typeE. 

Variations from the usual gneissoicl structure in the granit e ac 
widespread. SOllle facies sho,,' litt le or no banding or mineral orif n­
tat ion, whereas others show pronounced banding ancllolre more pn:p-· 
erly classed as granite gneiss. The gneissoicl strucHlre in l1lU~t of 
the granite is indi cated by st reaks or tllia bands of biotite 0_1 ill' h 
or less thick. 

SeYeral di stinct types of gneisses and schi sts are irreg~p1arly di :;­
tributed throughout the pre-Cambrian complE'x. The mo~t common 
type of metamorphic rock is granite gneiss, ,,-hich \"fll·ies from pbre 
to pl ace but Illost commonly consists of biotite-rich lenticles and ba nds 
0.5 to 1 inch lh ick a ltel'llfl t ing with lighter, in'E'glllar lentiele~ and 
banlls of mixed (luartz and fell1spar. Some of the gneiss is highly 
ga rnetiferous, particularly in the southwestem pan of t hc "~nn pp~d 
area, roughly cCllterillg arollm1 the junction of Charcoal and Ct'rbat 
Canyons. Typical injection gneiss. formed llsual ly by illje~t.ion of 
granite 01' gTallit e pE'gmatite into biotite schist or hornblende ~chi st : 
is commonly and ,,,idely distributed. 

Diorite glH'i ss, hornblende, schist. biotite schi st. and chlorite ~(;hist 
arc sparsely di ::; tribllted thronghout the area, usually in small uodies 
as!"ociated with, and gmding into, amphibolite. For this reason 
mo;.;t of thp:,;c rocks were mapppd ,,,ith the amphibolite, but 10ca11,\­
they are inc1uded ,,-ith the lIndifferentiated granite and gnei:-;:e:: of 
pre-Cambrian age. Probably most if not alL of these rock" nre 
genetically related to the amphibolite. 

PRE-CA)IURIAN(?) IG:.\L;O"c"S ROCI(S: CHLORIDE GRANITE 

Schrader (H)O!), p. 53) has stated that the main pan of the lar~c 
mass of grallitc exposed north and nortlnyest of Chloridc much re­
sembles the granite porphyry of the ~[illeral Park batholith. the 
Ithaca Peak gnlllite of this report. Thomas (1949, p. 66T), who 
likell-i:-:e con!"illprN1 the granite near ChloridE' similar to the granite 
stock of ~Iilwral Park proposed the term "Ithaca Peak porphyry" 
for thpsE' two intrusiyes and tentati"ely assigned them to the Tertiary. 
The two gnlllites, hownel', are quite different in their general np­
pparance, alteration, and composition. The granite near Chloride 
is not nearly so altered as the granite in the ~Iiner::tl Park di strict, 
and its prominent gneiss ic strl1ctlll'e suggests that it may ·be older. 
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Because of this difference the name "Ithaca P eak" is here re,;rricted 
to the granitic intrusi"e in the MinE-ral Park district, and the gmnite 
near Chloride, which is tentatively assigned to the pre-Cambrian. is 
h£'re named the "Chloride ,(!ranite." 

The Chloride granite, wh ich is well exposed north and north '\\est 
of Chloride (pI. 18) , has intruded the amphibolite and older gran ite 
gneisses, forming a centra 1 band a t the northeast end of a large fold in 
the pre-Cambrian crysta lline rocks. Except neal' its borders, the in­
trusive body is fairly uniform, although it contains numerous inclu­
sions of the older rocks. Some small, irregular masses and dikelike 
bodies extend beyond the limits sho'iVn on the geologic map. No at­
tempt was made to map these smaller units. The Chloride granite 
weathers yello'\\i sh brown. Locally the rock breaks down easi ly and 
forms rounded hills, but most of it stands out as large blocky masses 
that are prominently jointed. 

The rock is typically a li ght-gray, medium-grained, gneissoid gran­
ite. The gneissic structure, which in general conforms to the schistos­
ity of the older folclell rocks, in many places grades into a schist as the 
borders of the older rocks are approached. Microscopic examination 
discloses microcline, quartz, and biotite as the dominant minerals. 
The CJllartz is largE-I." recrystallizpd. "Bioiite is the green \,ariety, 
greatly frayed, fragmentary, and drawn out into bands. Accessory 
minerals are magnetite, hpatite, and zircon. Locally the granite 
shows considerable variation in texture, ranging from fine to moder­
ately coarse, and some facies are lacking in the typical gneissic struc­
ture. Near the border of the intrusion is a garnetiferous, light-gray 
or dull-white granite. 

MESOZOIC (?) IGNEOUS ROCKS 

ITHACA PEAK GRANITE 

The name "Itl lal'a Pt'ak" :\s uspd by Thomas is restL'ictc:d hy this 
writer to the. grnnite of the Mineral Park district. The granite stock, 
near the center of the ~lineral Park district, has intruded the pre­
Cambrian granite. gllci,,;-;es. and sl'hists (pl. 18). Pegmatitr. aplitp.. 
rhyolite, and many, if not all , of the diabase and intermec1iate- to 
basic-type dikes, as \yell as the \'eins in the district, are belieyed to be 
genetically related to this intrusion. 

The main mass of the granite stock near Mineral Park weathers 
buff to reddish brown and generally forms a distinctive color COll­

trast to most of the older rocks in this area, which weather to much 
lighter shades of buff and brown. Both Ithaca. Peak and Turquoise 
Mountain are composed of the Ithaca P eak granite. 

Unaltered specimens of the Ithaca Peak granite are rare. Those 
found show that the fresh rock is typically a light-gray, fine- to 
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medium-grained, porphyritic granite. Microscopic examination of 
thin sections of the fresh rock shows that the phenocrysts are chiefly 
subhedrons of pink orthoclase commonly ranging from 2 to 5 milli­
mpters in ICllgth. Phenocrystic quartz is much less abundant than the 
orthoclni'e and occurs as irregular ~l'ains commonly ranging from 0.15 
to 0.25 millimeter in length. The groundmass consists chiefly of 
quartz and orthoclase. Biotite and rarely hOl'llblende are the prin­
('ipal mafic minerals, and togethcr they seldom constitute more than i 
pprcellt of tIle ruck. 0iher Illinerals found ill slllall qualltities include 
lllicrocline, microperthite, oligoclase, sphene, magnetite, apatite~ zir­
COil. se ricite. chlorite, and a clay mineral, probably kaolin. 

~Io"l of the rock of the stock contains only a fe'" percent of pheno­
"l'yst:-' ami for that l'ca:::oll is classed as porphyritic granite .• Locally, 
howe\'er, fine-grained facies contain abundant phenocrysts; and the 
rock is typical granite porphyry. Other differentiation facies are 
coarse-grained granite and granite pegmatite. 

In lllany places it "as difficult or impossible to locate the contact of 
this intrusi\'e with the pre-Cambrian granites because of the alter­
ation of the intrusive and the surrounding rocks, combined ,,·i"th the 
i' imilarity of some of the differentiation facies of both the older and 
the younger granites. • 

Outlying bodies of the Ithaca Peak granite are particularly abun­
dant from Mineral Park south into Stockton and Cerbat camps 
(pI. 18). Some extend beyopd the southern border of the al'e~l'· 

ll1apl H'll. They Q('CUI' as dikes or, more common ly: as irregular elon­
gatcd intrusi\'e masses of diYerse sizcs, many too small to be sho'\\n 
on the geologic map. A fe\\' of the intl'llsi\'es occur irregularly 
:dined along northwesh\'ard-tl't'ndillg tlssllres. Some appeal', in part 
at lr a~t. to haw beE-n intrucle<l along the ohler schistosity plane:::. 
Dips of the outlying bodies are generally steep, the lo'\'est recorded 
being ;) , 0 on tIle wide nOL'theastward-trending dike a few miles sollth­
eaH of ~Iineral Park. The direction of dip yaries, bllt dips to the 
norr lll':lst , north, and northwest are the most numerous. 

These outlying granite bodies are somewhat different from the 
main intrusive body exposed near Mineral Park. The roek is of finer 
grain size, and porphyritic texture is more common. Some of the rock 
grade,; into granite porphyry, although most of it is porphyritic 
granite. Badly altered feldspar phenocrysts are characteristic, and 
only rarely are parts of the rock found that are not intensely altered. 
The outlying granite bodies stand out in bold relief, particularly in 
the area. near the Golconda mine and in the vicinity of Stockton. The 
bodies very commonly are intensely sheared, fractured, and silicified. 
The rock has weathered to brownish red, dark brown, or black, prob-
aldy from alteration of finely disseminated pyrite. . 
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In the northel'll part of the district a few narrow dikes and elon­
gaterl bodies of granite, generally too small to be shown on the ge­
ologic map, are poorly exposed for short distances. Some may be 
genetically related to the Ithaca Peak granite, but no certainty exists 
as tl) this cOtTplation. 

The age of the intru5ion is not known except that it is younger than 
the pre-Cambrian complex and older than the volcanic rock5 of Terti­
ary (?) age. Schrader (HlOD, p. 30) states that it is Yery likely of 
la t.e .Jurassic or early Cretaceous age and of the sa me periorl of in­
tr'I.'iion as the batholiths of California and western Xentda. Thomas 
(l :l+!), p. (167) bpliel'es that his Ithaca Peak porphyry is of Tertiary 
( ~) age on t he "basis of close area l anrl structural relationships be­
tween the ~[ill eral Park stock and the mineralizntion.~' Ho\\-eYer, on 
a !atel' page ( Fl-W, p. ()D3) he makes the statenH'l1t that "a direct 
g(~r:etic connection between the Ithaca Peak porphyry and these ore 
clp!)o;;its does not "e('1ll rea"onable~ ~, * * 0'ying to the time inter­
va! that elap:'ied lwtween intl"llsioll and milleralization.~' It is quite 
po.'i;;ihle that the illll'll:-,i0ll may be Tertiary ill agp.1Jllt the only direct 
el':dpllce Thollias obtainecl is that the intrllsion ('lIts mcks of pre­
C:t:lIbrian agp; Sillc'e nO'positi\-e eyi(lencp is anti la ble in the \"allapai 
di·uict to nid in datillg thr: intrllo:iOll, it is st ill considel'ell tentatiYely 
ill rhi" report ,t.:; :Jh>~ oznie in age. 

GABBRO 

In the :'iouthern part of the mapped area, c(>lltel'ing aroulld Cerbat, 
an~ llUmerOIl:'i small :::tocks and irregular bOllies of gabbro (pI. 18). 
Tlte largest of thesp~ locaterl 0.6 mile nortll(~ast of Cerbat, is aLout 
1,;>11') feet in its longe;:t dimension. Gently dipping gabbro or diabase 
si ll" are :-:c<ltterl'cl throughout the district from the locality north of 
CIt10l'irle to the ,;outhem part of the mapped a]'ea. :Jlany of these are 
too thin or cli ':;l:ontinuolls to be shown on the geologic map. The 
tlLic 'kest and he"t-exposecl sill is on the steep "-est ~Iope of tIle Cerbat 
:J'l' )lIlltains about :2 lIlile;: east of Chloride near the HetlPmption mille. 
Tlte ." ill readle:" a maximulll thickllL>::;s of about 00 feet Ilorth of 
the mine. 

Tlte gabbro is typically a greenish-black, medium-grainecl rock 
cOllllllonly having a pronounced diabasic text lire. Chilletl border 
fa cies alld small dikes stemming from the larger gabbroic masses are 
tYrir:,tl diaba:'ie. '" eathered surfaces are usually reddish to dark 
bl'O\YIl. :Jlicroscopic examination of thin sections show's that the 
dominant minerals are labradorite, olivine, augite, and hypersthene. 
The oli"ine has been slightly serpentinized. Other Illinerals present 
inducle biotite~ a Yery small amount of green hornblende, apatite in 
101lg- lIeedle,::. lllap:netite, and calcite. 
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The diabase sills, as well as the diabase dikes to be described later, 
are all belieYed to be-related to the smaller gabbro intrusives. H ernon 
(11):38. p. 113) states that the diabase of the Cerbat Mountains closely 
resembles the diabase sill s in the Grand Canyon series and in the 
Apache group of southeastern Arizona, which are regarded as pre­
Cambrian in age. The exact age of the diabase in the ,\Yallapai dis­
trict is not knowll. TI.e gabbro ClltS the pre-Cambrian granites, 
gnei;;ses, and schists but in turn is cut by mineralized quartz yeins and 

rhyolite dikes. 
DIKE ROCKS 

Dikt's of many litholof!ic types cut the rocks of the "-allapai llio: ­
trict. They range in thickness from a few iuches to 300 feet. Some 
extend ollly a fe\\' hundretl feet or IPs,.;, where,":; others. notably the 
rhyolit e dikes, extend for long distanl'\~::;. The most abundant dik~ 
rocks are granite pef!matites. Others, some of which are alHlnclant: 
locally, include porphyritic I!l'anite, aplite, anclrhyoli te. Also. there 
is it group of dikes of intennelliate to basic composition, including 
such rock types as Yoge:'iite, millette, kersantile, camptonite, andesite, 

amI diabas~. 
Only clikt>s that are 1 foot or more thick and appeal' to ue hidy con- <': 

tinuous are sho\yn on the geologic map. Granite pegmatite dike:s, 
altllOligll abllllllallt~ were not mapped because an eXl.'c,;:::iYe amount 
of tiulc wou ld haye been required to outline these generally nalTOW 
llllcllliscont illllOuS bOllie::;. Aplite dikes are not common and generally 
occur as short, ycry lHUTO\\- bOllies; hence they also are not delineated. 

The age relationship::; between thc Y<[rioHs types of dike rocks are 
rardy indicatell in the nelLl. Many of the dikes, particularly some 
of the intermediate to basic types~ are found only in the pre-Cambrian 
rucks far l'elllUyell from outcrops uf the Ithaca Peak granite. It is 
possible that sOllie of these are older than that granite. ~e\'erthel ess, 
all the dikes shown on the geologic map are assigned an age younger 
than th£> )le::;ozoic ( ~) intrusives because ot their lithologic :similari­
ties to other dikes detinitely youlI/."lOCr than these intrusives. ~\ll the 
dikl~s sho\\'lt on the gl'olof!ic map are likewise be1ie\'ed to be gelletically 
relatl'll to the Ithaca Peak granite, eyen though some, particularly the 
Ih~.olites, Illay represent con,.;iclerably younger intrus ions. 

Gl'((lIite, !WlphYi'itir granite, and gl'(lnite po,phYi'!J.-Dikes und 
sOllle \\-hat il'l'eglllady shapell, elongated bodies of fine- to mediulll­
grainell, rarely aphanitic or coarse-grained granite occur at many 
places in the southern part of the mapped area. They are most com­
monly alined parallel to, or 1111, the northwestward-trending fracture,.:. 
These bodies are related to, and in places are definitely part of, the 
intrusi\'e at )Jilleral Park, the Ithaca Peak granite. and are shown as 
purt of this mass on the geologic map. )lany of them change alollg 
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their trends from typical Utuular dikes to irregularly shapeu, elongated 
intrusions or to il'l'egular bOllies. The typical dikes commonly range 
in thickness from 50 to ~50 feet. 

The rocks show nlany gra-dations in texture, commollly within short 
distances. Most of the rock is porphyritic granite, although some is 
granite, and only rarely is the grain size so slllall that the rock shoulJ 
be classed as granite porphyry. Orthoclase phenocrysts are much 
more common than quartz. 

Gt'allite lJeglilatite and aplite.-';..Iost of the granite pegmatite dikes 
are less than :2 feet thick and seldom can be traced for more than a fe\\" 
ltulltlrell feet. )Iany appear to stem from highly inegular bollies of 
pegmatite a fe\r hundred feet or less in longest llimension. The peg­
matites an' cOlllpu,;ed almu:;t entirely of quartz and fekbpar, though 
rarely oth'r Illillerab, chiefly lllllscovite, lllay be present. They prob­
ably are genetically reJatell to the Ithaca Peak granite. 

Granite apliles, though \ridely dist riLJU tell, arc not abuIHlant. They 
generally occll r as narrow dikl's ranging from a fe\\' inches to a foot 
in thickness. They are fine-grained, equignulUla r rocks consisting 
largely of quartz atlll feldspar. 

Andesite, minette, 'L·ogcsite . diau ase, "'eJ'sa ntite, and eamp toni.te.­
Andesite , minette, \' oge~ite, and diabase are the most common rock 
types in the dikes of intermediate to basic composition, although some 
morc nearly approach kers<lntit e or cUlIlptonite. On the geologic 
map (pI. 18) the diaba;.:e dikes arc shown distind from the other dikes 
of intermediate to basic composition. 

Alteration of these dikes commonly results in a greenish or bro,mish 
earthy appearance, but ,yhen fresh they are grayish to dark green. 
Porphyritic textures predominate. Partly because of their basic char­
acter these dikes ,,-eather easily and are poorly exposed, but they also 
seelll to occur as less continuous bodies than the other dikes, particu­
larly those consisting of rhyolite. On the geologic map (pI. 18), only 
the more contilluoll::; dikes of intermediate to basic composition are 
5ho\rn; there are l1lany more that :,lre too short to map. 

~Ially of these dikes cut the pre-Cambrian rocks. They range from 
ft few inches to 10 or more feet in thickness, but they average about 
2 feet. In a few places they fill the vein fractures, but they seldom 
extend continuollsly along the "eil!:;; for more than a few hUllllretl feet. 
In every case where definite age relations coultl be obtained, the dikes 
are oILIer than the veins. 

Bllyol ite .-Extending i negulal'ly north ward across much of the dis­
t.rict is a llet\york of rhyolite dikes (pI. 18), all beliend to be of the 
same general age. The dikes are most abundant in a fairly obvious 
belt about -1 miles long that extends from a short distance south of 
Cerbat north to the southeJ'\l euge of the main body of the stock at 
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_\lilleral Park. Rhyolite dikes are extremely rare, howeyer, in the 
area northwest of the northern part of the Great White dike. 

';..Iany of these dikes trend north\\'esL roughly parallel to the promi­
l!ellt win systelll. The dips are generally steep, but some are as low 
as :-)O ~ ; strike rll\d dip cOllllllonly change within compal'atiYely :ohort 
di stances. In plaL'es the rll),olite dikes cut, border. 01' trellll parallel to 
the elongated bodies alld dikes of the Ithaca Peak gnlllite, a charac­
teristic that is particularly conspicuous in the area north and north­
\I'(, ,; t of the Oro Plata mine. ';..[any of the dikes luwe ntllnerous 
]JI'unL'hes, some of which are too ~ lllall to be indicated on the geologic 
map. The rock is chal'acteristicall.\' \\'hite to light buff, aphanitic. 
\\' ith occasional quartz phenocrysts, and in general greatly fractured. 

The largest rhyolite dike, th~ Olle known locally as the "Great 
,'·hite dike." Cllts the western part of the main mass of Ithaca Peak 
gr:lnite, It can be traced " ' ith little difficulty throughout mo::;t of 
th e di :otrict , for a distance of about G miles, and it continues for an 
unkllown distallcE' to thp northeast beyond the limits of the mapped 
:lre:l. This dike rallges in thickness fl'Om a f e\,· feet to as much as wo feet bnt generally aYernges about 30 feet. In places it 'forms 
"llarp ridges as much as:15 feet high, uut more commonly it shows as a 
ballLl of chalky ,,·hite llebri s cutting irregularly across the other rocks. 
Schrader (UlOD, p. [/2) states that this dike is an altered basic rock. 
Howenr, microscopic examination of thin sections of the rock indi­
cate;; a rhyolitic composition. 

_\ lJout 2 milcs north of Cerbat, neal' the 01'0 Plata mine, is a promi­
nelIt brnnch of the Gre~e that trends X. 10° E. and is 
lucally known as the ;~" It can be readily traced to 
the northeast for a distance of 2 miles. It dips abont 60° K'V. and 
tr<l H'rses or borders a wide dike of porphyritic granite related to the 
maill Ithaca Peak granite. Hernon (ID38, p. 113) states that the 
Brollc-ho dike may be genetically related to the yolcanic rocks of Ter­
tiary (!) age in adjacent areas \\"hith are composed principally of 
rllyolite flows, tuffs, and agglomerates. Reconnaissance by the author 
in the yolcanic area near Kingman failed to disclose any of the rhy­
olitl' (like,:: cutting 01' stemming from the yolcanic beds. 

All the rhyolite dikes in the 'Vallapai district, including the Great 
,Yhite dike and the Broncho dike, are believed by the author to be 
gent'! ica lIy related to the intrusion of the Ithaca P eak granite of 
';..[e::'ozoic (?) age. They cut this granite and its associated dikes but 
in tIlnl arc cut in a few places by mineralized yeins that are believed 
to rppl'l'::'ellt the last stage of the intrusion at ';..Iineral Park. Thomas 
(1!)-Hl. p. 668), however, assumes that the rhyolite dikes in the 
"·all:1pai district "were intruded in Tertiary times as part of the 
Tl'rtiary "olcnnie system of the Basin and Ranp-e Proyince." H is 
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assignment of a. probable Tertiary age to the Ithaca. P eak gmllite~ as 
opposed to a. )fesozoic ( ?) age for this granite in the present report~ 
would account for Thomas' assumption, as the dikes cut the stock at 
Mineral Park. 

STRUCTURE 

The Cerbat )Iollntains are in the Basin and Range geomorphic 
proyince only 20 mill,s west of the edge of the Colorado Plateau. 
The major geologic setting is showll on the geologic map by Schradel' 
(1909, pl. 1)~ which is not (lllplicatell in this report. 

The structllrp of the rocks ill the "'allapai district is complex. 
Glwi,:;sie and schi sto"e st rllctul'l'S art' conllllon. the !lre\'ailing schi stos­
ity striking Ilorthpast. Large nnd sl1w11 fole],; in the schisto:iity gen­
erally haw, axes that strike northe:tst. In contrast f:1ults~ sheeti ng, 
nnd joints most cOllllllonly show a northll'esterly strike, 

SCHISTOSITY 

The gnl'i;.;sic and sc hi ,~ro,~e strlletnre of the pre-Cambrian rocks 
in the "'allapai dist rict "trikes in geneml from X. ,10° E, to X. 65° 
E. and dips ~tee ply eithl'r to the nOl'th"'est or to the southeast. L ocal 
Y:lriations are nllllll'I'OII 'i . but the str uctllre is unllsually per::;i ::;t ent 
througllOut lllost of th l' di:;trj ct, and reconnai"sance yisits to a. fel\' 
other parts of the Cerbat )Iountains di:::closed essent ially the sa llle 
general st ructure, 

FOLDS 

Fold;:; ill the pre-Cambrian rocks occur on both a large allll a small 
scale. The 1ll0::;t prolllinent of these fold::; is ncar the tOI\'n of Chlo­
ride (p1. IS) , \\'here the type of fold is reflected in the out('l:op of 
pattpl'll of the amphiuolite. It is a large anlit:1innl fold. plunging 
llortheast , only the northeast end of ,,'hidl is sholl'n on the geo logic 
map. To the ::;outhll'l!st. l;eyollll the limits of the lIwpped area, the 
fold is exposetl for auout a mile before it is concealellllncler the debris 
in Sacramento Yalley. ~Iuc lt lIIore of this fold is <.:learly showll on 
Thomas' geologic lllap ( l!),l:!), p. GG!), fig, 2), which coyers an area 
extending about 3 miles we:;t of the area mapped for this report. His 
map shows that the folel i::; se ,'e ral mile::; "'ide where it disappears 
under the nlhl\'iulll of Sacramento Ya Uey. X orth amI north \\'est of 
Chloride a, gr,lllite illtrusi \'e (Chluride granite) occupies ,t ;:; ill-like 
belt in the folded amphibolite. 

FAULTS 

The most outstandi IIg stmct\ll'al feat ure of the district is the 
llorthwest,,'ard-trelltling iault fissures along which veins hase formed 
(1)1. 18). _\. few fault s, generally of small displacement, crosscut 
and otl"set. these miner:dizecl fault s. _\. large normal fault (Sncl'a-
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mento fault), which strikes northwest, is probably concealed uncler 
the alluvium of Sacramento YaHey near, or west of, the border of the 
mappecl area. 

NORTHWEST FAULT FISSURES 

From the southern end of the dist rict nortll\\'est to the folded 
area near Chloride the fault fissures are "ery generally parallel 
in strike, the direction of strike being approximately at right angles 
to the regional schistosity. In the folded area near Chloride, hO"eYer, 
the fissures conform to the general direction of schistosity. Here 
they change first to a more northerl~' strike. then follow the curvature 
in the strike of the rocks to the north and \\'est around the axis of 
the folll so that in the extreme north"'estern part of the mapped 
area the fissures st rike nearly clue west. t 

The dips of the faults are generally steep and may be either to'the 
northeast or to the so uth II'est, although nort heasterl~' eli ps predomi­
nate. In places the faults are in conj ugate systems, The fissures like­
wise sho\\" much branching an cL in a fe'" places, considerable "horse­
tailing." Gouge. breccia, and slickells ided surfaces, as well as nu­
merous tear faults in the walJ:.;~ are prese nt along some of the fault~ 
The direction of the striations along the "alls of the faults may be 
nearly horizontal, but a far greater number sho\\" clips down or clia¥,­
ona11y down the clip of the fault surface. ~Iost of these features sug­
gest that shearing stress was important. 

The age of the faulting that pro/luced the nortlmest fault fi ssures 
is not -known. The initial, and probauly most intense, ll10l'ement 
occurred after the gneissic and schistose foliation "'as dewlopell in 
th~ pre-Cambrian complex and prior to the )lesozoic (!) intrus ions. 
This is imlicatecl by the fad that the fault s cut the old (probably 
pre-Camhrian) gneiss ic and schistose structmes and in turn are fiIl ed ~ 
or partly filled, in many places by the )fesozoic (!) dikes and yein;;. 
Brecciation of the wins and dikes in places indicates that some moye­
went occlilTed a.t intervals throughout, and fol1o\\'ing~ ore deposition. 
These lat er periods of monment, ho\\'eycr, are belieyecl b~' the alit hor 
to hnYc Leen "ery minor comparell to the tectoni c forces that formed 
t he main north"estwarcl-trencling fault s, It is likely that the major 
ipctonic forces were acti,'e early in the Kevaclian orogeny and that 
the minor period of monment OCCUlTed near the close of this orogeny. 

TRANSVERSE FAULTS 

SOllie faulting, belie,'etl to he st ill later than the brecl'iation of the 
nins ancl dikes that occupy the northwest fault fissures, occurred ill 
a fell' places throughout the district. There is no eyidence to indi­
cate that this ~au1ting was of major structural importance, for it. 
ltlo,.:t cOl1lmonly is exprE'ssecl by snlall crosscnt ting faults offsetting 
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the dikes and yeins rr few f!:et or less. SHeral crosscutting fault s, 
hO"'eyer, han greater displacements. One mile north of ~Iilleral 
Park, about 1,100 feet northeast of the Eureka mine, a nortln,est­
ward-tremling fault ha s offset the Oreat "\rhite dike about 110 feet. 
.About a mile east of Chloride is a northeastlyard-trending fault that 
is shown on the ,geologic map. The Payroll yein has apparently bee n 
offset about GOO feet by this fault, the South Oeol'l!ia mine snpposedly 
being on the otf::,et part of the Payroll nin. This fault, howeyer, 
may predate mineralizat ion. according to dar a oura ined on the i nac­
cessiLle "'orkill~ in the Pa~T(jll mine. DL.T. G. BlackwelL of Chlo­
ride. stated in .:\.priI101:j that the Payroll Y('in turns abruptly to the 
soutlrwest and follo"'s the fault. H e adtled that tlte nin is thid~ and 
sho"'s no e"itlence of brecc:iation of the ore minel'Hhi along the fault. 

SACRAMENTO FAULT 

The large norma I fa u lt pl'Hiously refl'lTell to as lying concea leu 
beneath the alltlyiul11 in Sacramento Yallcy is based upon Thomas' 
mapping (1010. fig. :1) sen'l'al miles west of Chloride ancl beyontl the 
area mapped for this report. 'Ibis fault has been aptly termed the 
"Sacramento fnult. " It st rikes northwest and bring::; yolennie roeks 
of assumed Tertiary age on the southwest side in fnult contact with 
roeks of pre-Calllbrian age 011 the 1l0ltheast side. The fault was 
traced by Thomas southea:;;t to a point about ~:~ miles west of Chlo­
ride; beyond this point he proj ects it southeast"'al'd under the allu­
yinm for allllo~t 1 mil l'''; to a point near the border of his mapped area. 
This fault is not shown on the geologic map (pI. 18) accompanying 
the present report, because its location under the alluyium is entirely 
too uncertain. 

In discussing the Sacramento fault Thomas (1040. p. GT1) states 
that it seems to be a boundary fault between SaCl'amento Vall ey and 
the Cerbat Range and that "nrtical displacement on this fault alltl 
perhaps on allied faults that might be buried untler an alluyial conI' 
is belieyed to be responsiule for the formation of the Cerbat Range, 
" 'hich is essentially an east ward-tilted block." 

JOI:-OTS 

J oi nti ng is pronounced t hrollghollt most of the district. In places 
it grades into sheeted and sheared zones, both generally of small 
areal extent. Commonly one of the joint systems is far better de­
veloped than the others, and on the geologic map accompanying this 
report only the attitudes of the most prominent joint systems are 
8ho,,·n. The strike commonly ra·nges from X. 30° "\V. to N. 60° " •. , 
approximately parallel to the mineralized fissures. Dips are generally 

. moderate to steep and may be either to the northeast or to the south­
",pst. In a few p laces 10\\'-dipping frn ct urp!" nre fairly ,,,('11 (lpI·c lnppcl . 
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but they are not cOlllmon. In general they have the same northwesterly 
strike as the other fractures and dip either to the northeast or to the 
sou t h "est. 

ORE DEPOSITS 

TYPES OF DEPOSIT 

The ore deposits are cOlH'eniently separated into three types. The 
first is represented by the yeiu deposi ts of the dist rict, the second by a. 
Cluartz-sulfide stock"'ork deposit. and the third by the Emerald I sle 
copper deposit. The vein deposits are overwhelmingly the most im­
portant in the di5t rict. The qnnrtz-snlfide stockwork deposit con· 
tains some low-grade copper and molybdenum. The Emerald I5le 
copper deposit is quite clifl'erent from all other deposits in the district 
a nd consists of a fi ;;s1ll'e '-ein and minera.lized area of chrysocolla 
chiefly confined to a lluvium. t 

YEI:-O DEPOSITS 

GENERAL FEATURES AND DISTRIBUTION 

The chief ore deposits of the ",Yallapai district occur in veins along 
fi ssures in all the rock types preyiously described. In some plu;~s the 
"eins are along dikes of intermediate to basic composition, but they 
seldom extend continuously along these dikes for more than a few 
hundred feet. Other nins border or cut the rhyolite dikes, but 
generally such wins are poorly mineralized and of erratic extent and 
"idth. The most notable exception is the Eureka vein north of 
~Iinera.l Park, where the minhalization was fairly rich. 'Vhereyer 
definite age relations could be obserncI, the " eins are younger than 
the dikes. The source of the "ein-forming solutions is believed to 
have been the magmatic 1'ese1"'oi1' of the granite stock (Ithaca Peak 
I!ranite ) centrally exposed about 1 mile south of ~Iineral Park (pI. 18). 
The yeins in the district ai'e classed as mesothermal deposits. 

The nins range from a f(',,' inches to :13 feet in th ickness but ayerage 
3 to 4: feet. In a few places the deposi ts are in lodes or vein zones, "hich 
1'al'e ly exceed a ,yiclth of 50 feet. ~Iost of the Silver Hill vein is of 
this type. Schrader (1909, p. G:2·) states that in the older workings 
of the Payroll mine a lode 100 feet wide was encountered. Vein widths 
reported in many of the mines are often exaggerated, as they fre­
(!uently include considerable unmineralized wall rock between nin 
branches. 

The veins show a st rike length that "aries from a hundred feet or 
It'~s to almost 2 miles, but only~the Victory, Tennessee, Clyde, Payroll, 
Emerson, Dutch Joe, South "\Yashington, Rico, ",Vhite Eagle, Banner, 
Summit, and Manzanita yeins exceed a length of 1 mile. The aggre­
gate length of the ,eins in the di strict as measured from plate 18 is 
rl bout 85 miles. The veins commonly pinch and swell along both 
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-~trike and dip_ XumerOllS irregular branches, short spur ,eins, nar­
row parallel veins, and hydrothermally altered fissures are charac­
teristic. About 2 miles southeast of Chloride, in the vicinity of the 
Twentieth Century and Midnight mines, the veins are unusually ir­
regular and branching. This is the area in which the northwestward­
trending "eins deyiate to a more northerly course. 

VEIN DIPS AND TRENDS 

Di ps are commonly steep, only occasionally being less than 60°. 
Some veins show a moderate amount of reversal in dip as they are 
tl'Rccd along strike or down clip. The dips shown on the geologic map 
(pI. 18) are . .almost all of them, those obtained near the surface in 
shafts or prospect pits. I n places thc vein systems are conjugate, as 
noted by Schratler (1909, p. 50). but the conjugate arrangement is not 
llearly as common as ;:ngge3ted by its mention in brief descriptions 
of the district. Garrett ( l fl3". p. 118) states that the progressiyc 
steepening of the dip of the veins to the northwest may indicate over­
thrusting st resses as the can;:e of the fissuring. H O\ycYer, detailed 
mapping does not support this conjecture. 

Reference to plale 18 will ~ho\\- thc prevailing nortlnyesterly trcnd 
of the Yeins. Throughout the greater part of the district strikes 
range from X. 30° 'V. to X. GO° 'Y. Xear Chloride the aye rage strike 
changes to a fe"W degrees "West of horth, and still farther north and "est 
a few veins trencl nrarly we:;t. Thronghout the main mincralized 
area, southeast of Chlol'i(le the :::p;m;ity of eastward- or nOl'theastward­
trending H.'ins is notable. 

Plate 18 shows clearly that the veins occur in two main groups, one 
north and the other south of the main bolly of thc stock of the Ithaca 
Peak granite. The total length of the mapped veins in each group is 
ahout cqual. Y eins of the northern group have more branches thnn 
those in the southern group. Likewise a statistical study of the di­
rection of dip of the n~ins in the two !!roups sho\\-s diffcrences. In 
both !!roups the total mapped lengths were measured separatcly for 
yeins clipping to the 1l0rt1ie:lst. to the soutlnYest, and vertically. and 
thc pcrcenta!!es of each " -ere ca 1clllatcd. The rcslIlts are as follo,Ys: 
northern grollp. 57 percent northeasterly llip, 25 percent southwesterly 
dip, and IS percent wrtical dip: southern group, 88 percent northeast­
erly dip, 11 percent sOl1tlmesterly dip, and 1 percent yertical dip. 
In the northern ¥roup it is further notal)le that soutlmest,,-nrcl-c1ip­
pin!! nins are almost enti rely absent in the fo1clpd area north of 
Chloride. 

RELATION OF VEINS TO COUNTRY ROCK 

Some willS are separ ated from thc wall rock by soft gouge bands a 
frnction of an inch to sen'ral feet in thickness. Gonge may be pres-
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ent on the hanging wall, 011 the footwall, on both ,Yalls, or irregularly 
traYersing the nins. Many veins. howenr, are frozen to the walls. 
The type of wall rock has had little effect upon the character of the 
yeins. In a few places, particularly near Chlorille, some wins tend 
to split into branches as they pass laterally into large amphibolite 
blocks, but a short distance inside the block the Yeins generally assume 
their usual characteristics. 

APPEARANCE AT OUTCROP 

A few nins, notably the PayrolL Cerbat, and ~Ianzanitn , crop out 
o,-er part of thcir lcll¥ths as prominel1t irol1-stained quartz "ridges," 
Lilt moderate to very carefll l obselTnt ion is generally reqll irell to 
follow them. In tracing the nills on the sm'face by far the greatest 
aid is the manv man-made excayatiolls such as shafts. trenches. l)its, . . . 
and short adit s. Thesc are so llumerOllS and in many areas so closely· 
spaced t hat not all of them arc sho\,>11 on the geologic map (pI. 18). 
Probauly there are at least a thollsand pro:::pect::; in the di5trid. It 
is largely upon the data obta ined from thesc ,,-orki ngs that most of 
the yeins are sho"Wn on the geologic lllap as solid, instead of broken, 
lines. 

Yein outcrops commonly appear as brown, porollS gO;;::3<1 1l or a:3 pink 
to clark rellllish-brown bollie's composed chiefly of iron-stained quartz. 
Variations in dcpth of oxillatiOll are so numerous that generaliza­
tions are difficult. The upper parts of the veins IUlYe bcen lllotlerately 
oxillize(l to depths c01l1lllon ly rang-illg from about j 5 to :200 feet. In 
some places unaltercd pyrite is fOlln(1 ~ithin a fe"- feet of the sur­
face, yet Dr. J. G. Blackwell, of Chloride, stated in ~Iay 19-:1:3 that 
partially oxidized ore was found as deep as the GOO-foot lenl of the 
Payroll mine. Complete oxidation seldom extends lower than 75 
feet below the surfacc. 

The depth to water ]eyel, althol1!!h commonly 35 to ~OO feeL ranges 
from :20 to 400 feet. In gencral this r ange coincides fairly well with 
the depth of the ox idizeLl zone. 

MINERALS 

Tllc vein minerals of thc district fall into three gcneral groups: 
oxidation products, products of downward sulfide enrichment, and 
pril1lary (hypogenc) mincrals. In recen t years, the primary ores 
hayc beell the most mll·ke<l for their base metab, bllt ill the early 
years of mining in the district most attention was paid to the oxi­
dizccl ores because of their prccious-metal content. 

The principal minerals of cconomic importance in the oxidize~l zone 
are cerargyrite, nati\-e sih'er, cerussite. anel to a less extent natiye 
gold. Locally anglesite, azurite, malachite, mimetite, and yanadinite 
are common. Other minerals which are rare or OCCUr as coatings 

, . . 
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inclu(le nati\'e copper, chalcanthite, co,e11ite, cu prite. smithsonite, 
and manganese oxides. The most common gangue minerals are limo­
nite and limonitic quartz, Cakitc and particularly gypsum are 
rare, 

The seconda ry sulfiLle enrichment products as detenninell by Bastin 
(1D24, p. 35) are argentite, chalcocite, coyellite, and prollstite. H e 
states that all except argentite are rare, Secondary enrichment in 
the vein deposits of the 'Yallapui district has not been importunt. 

Excluding gangue minerals, the most abundant of the primary 
minerals are pyrite, ="phaleritl', ~alena. :11[(1 chalcopyrite. Other min­
erals include arsenopyrite. proLlstite, molybdenite. and argentite. In 
adflitioll to those listed Bastin has recogni zed tennant ite, pea l'l.'eite, 
alHl polyhasitp, Ganf!11e lIlincrals are quartz. calcite'. manganiferous 
siderite. and rarely rhodochrosite. 

Quartz, usually accompanied by varying amounts of pyrite. is by 
far the most abundant ganglle mineral. ~[ost of the quartz is fine­
grained anel milky to gray in color, Some is of the chalcedonic 
variety, In Illany places along the \'eills small yugs are lined with 
quartz cry;::ta I~, In a few places the veins show' a poorly defined 
COltlb struct u re, but the quartz is generally massi ye and comlllonly 
fractured and recemented by later quartz, 

Sphale'rite ranges in color from brown through recltlish bro,yn to 
black, It occllrs most 'commonly in irregular masses or grains inti­
mately associated with quartz and the other sulfhles. The grain size 
varies greatly, but ge'nernlly si zes of le:os than 0,:) illch prl'llomillate, 
The sphalerite al so occurs as lIarrow bancls or ,.;t r eaks, J, 'V, Sharpe. 
metallu rgist for the Tennessee-Schuylkill Corp" stated in JUlle 1!)-!:} 
tha t careful analysps of specimens of sphalerite colleded in the Ten­
nessee mine indicate!l the presellce of a considerable amount of gol!l 
as well as millor amollnts of s ilver, Sphale'rite has be'f'll leached fl'llJlI 

the cOlllpletely oxidized parts of the wins, 
(;alell:l occu rs ill fill e to coal~e graill;;: some is the n'ry (illl' g"raill(>!l 

stt>el type. and SOIllP, con llll onl y ill the same orp shoot. is in cle:lyab!e 
Ill:t,,:;p,,; as lllllCh as :: illche's in lellgth, Practica lly all the ga ll'lta, 
regan llp:,s of tyP(·. i:=; si ln~ r bl·arin~. alld Illuch of it is high in gl'alle, 
J. "". Sharpe statcel in Jlllle H)4.:} that the galena from the T ellllc,.;:,I'C 
mine contaille(l most of the gold yaliles prolluced in the mille, H l' 
belien's that the pyrite in the l\~ lln(>" "l'e llIinp is pracrically. if llot l'll­
ti re' ly, barren of golt!. Tlri :; is ill cOlltrast to Garrett";; "tatl'llIl'IH 
(1!):~8 , p. 110 ) that goU in this mine is outai ned from pyrite, ~\ddi­

tional analyse'S from the mille. and al :;o for the. di st ri ct. ,,"oIlILI be 
neec1ell to clarify these cOlltratlidory statl'lIIrnts. 

In many places unaltered galena is fOllnd at or Ilear the surface; 
elsewhere it has altered to cernssite. 
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PARAGENESIS 

The paragenesis of the principal hypogene minerals, as determined 
megascopically, is qllartz, pyrite, arsenopyrite, sphalerite, galena, and 
chalcopyrite. ~Iuch of the ore shows a second generation of pyrite 
following galena, Quartz was introduced intermittently through­
out the period of mineralization. A few yeins show late calcite, man­
ganiferous siderite, and-rarely-rhodochrosi te. 

Obsen-ations during this innstigation coincide in general with 
Hernon's statements (lD38, p. llii) regarding the main stages of 
minenllization, Fissures, some of them locally occupied by earlier 
(likes. were reopl'ned : in the openings solntions deposited quartz, USIl­

ally accompanied uy pyrite, ~Iany of the win fi ssures 'n~ re closed by 
thi s early st age of mineral deposition, Subsequent reopening per­
mitted solutions to bring in the valllable const ituents of the ,~ins, A 
"till later bllt minor reopening follo,,'ecl: in the yoids thns formed 
quartz \\a s deposited as nanow "einlets commonly cutting the eadier 
>' uIt-id es, A final mowment prodllced gouge and qnartz breccias, 
but the mineralization is beliewll to ha,'e ceased largely thoughn not 
entirely before this.stage, The st l'llctll J'e of the ,eins is irreg~larly 
massi"e or crudely bflndell by the arrangelll('nt of the sulfide'S, \ 

ORE SHOOTS 

The typical ore' shoots ill the Ilnoxidized zone are complex a;;,.em­
blagl's of galena. splwlrrite, and pyrite in quartz gall,!!ue. Chalcopy­
rite and arsenopyrite are' not 'nearly as abllnflanL but. a fe'" of the 
mill e:,;, such as the Pinkham. ~Iid llight , and Keystone, r ecovered a 
IlH){lPrate amount of copper along \"itll the other metals, :Much of the 
yein matter is n'r." ]0'" in grade, Xarrow stringers and small ir­
reglllar masses of th e ,'alliable' min eral s may prrsist throughollt aI, 
;1l0"t the entire Ipngth of the nin. hut they are too small to bp COIl1-

IllPJ'cinl1y \'alllabl e unl ess the gold or sih 'er content is exceptionally 
\righ, Howe,'pr. few cOlllpletely baJ'ren qllartz wins occur in tIle 
<li"rr'iet, and those which exi st are :;hort. Likewise, most of the ...-eins 
l!a\"(' not been explored to sufficie'nt depths to warrant condemnation 
ba<;pd on the low basP-IllPtal contpnt neal' the sm,faee. 

Ol'(' shoots are generally small and as a rull' rallg!' from R or 10 
inc- li PS to :3 or -I: fept in thickness, The thickPst shoot fOllnd Jlleas­
lIn'ft :20 feet (Tennessee mille), Both the pitch lell~th s and the 
hn'ndths of the shoots commonly measlIre about 10 to 50 reet. In 
the Tt'nllessee mine (pI. If)) one ore shoot e·xtrnds {nn feet. horizon­
tally and 700 feet nrti cally, _'\.n ore shoot in the Golconda mine is 
rpportNl to haye greatly excpedpcl in size any in the T ennpssee, but 
the Gokon(la was not accessible for examination, The Tennessee and 
Golc-onda mine" probably represent extreme rase". although the eom-
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parati" ely shallow depth reached in mo:;t of the other mines does not 
permit too broad a gelleralization, Commercial ore has been reported 
from the Tennessee aJHI Golconda mines to depths of abollt 1,000 feet. 

The character of the wall rock has had no apparent etfect UpOll the 
localization of the ore bOllies, Garrett (1038, p. 118) states that in 
the T pnnessee J11 ine ore ~hoots tend to occur where the will has 
changell to a more we:::tedy strike than normal. Later ','ork in the 
mine supports this genera I ization. Sch rader (l!)OD, p. 51) states that 
many of the ore shoots coinciLle " ' ith intersectiolls or forkings of the 
veins. Distinct "pin illt<'I::<'ctions, howeyp\,. are ra]'<' . )[allY of the 
forks are enriched, but many of them ha\'e lowe \'-grade ore than 
ay<'rage. 

QGARTZ-Sl7LFIDE STOCKWORI{ DEPOSIT 

Ct'llterillg aroulld the main ;;toek at )Iilleral Park is an area embrac­
ing seYeral square milp;; of altered and fractured rock that contains 
many short and irl'<'gu]a r sulfide-bearing qllartz seams and yein lets 
that are distinct from the fi;;;;ure nins fOllllcl el sewhere. )fineraliza­
tion of this type is ch iefly confined w'ithin the Ithaca Peak granite bllt 
loca lly extend;; abont :!,ooo feet beyond into the older granites, gllei:;ses, 
and schists. It is a poorly tlefine<l area with gradational and irregu­
lar borders and likewisetnllch jrregularity of mineralization within 
the main granite mass, )l)Iineral ization also exten<ls into part of the 
larl!e tongue of Itll:\c;\ P eak granite exteIHl ing southeastwanl from 
the main stock to the Oro Plata Illin~ ~Iost of the rhyolite dikes that 
cut the main stock are fractllred and mineralized. 

The yeinlets occur most abundantly in highly fractmed rock and 
form an illtricate llehyork genera Ily with no persistent strike or clip. 
TlH'Y are closely spaced amI are rarely more than G inches apart. 
Thicknesses Illo:;t cOll1lllonly range fr0111 one-twentieth to one-half inch, 
although some yeinlets are wry thin seams and others reach a thickness 
of sc"ern I inches. 

The primary minerals are qnartz, pyrite, chalcopyri te, hornite. 
molybdenite, galena, a lid sp!Ja leri teo Qllartz a nd pyrite a re by far 
the mo"t abundant, :l.l1d the amonnt of ql1artz greatly exceeds that of 
pyrite. )Iost of the qnartz and sulfide minerals fill fractnres, and only 
rarely are the slllfi(les cl is:3em inated in unbroken rock. For this re<lson 
the ckpo"ih are classed as a stockwork rather than as a disseminated 
deposit. 

Locally chalcopyrite and molybdenite are associatell " 'ith tile 
quartz-pyrite Yeinlets as lo\\--grade deposits. Rarely chalcopyrite 
occms disseminated in "l11all graills in the g1'l\nite. Many Yeinlets 
of quartz and pyrite cut yeinlets of quartz, pyrite, and molybc1E:'nite, 
although this relation was rewrsed in onE' specimen examined from 
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the Gross molybdenite proslwcts. In general, howcyer, most of the 
molybdenite formed at an early stage. 

Small veinlets of galena, sphalerite, and pyrite in quartz gangue 
OCClll' in n. few places, notably on the northwest side of Ithaca Penk. 
X 0 definite paragelletic rela.tions could be established between thE'<:e 
and the more common quartz-pyrite-chalcopyrite (or molybdenite) 
Yein lets. The mode of OCCUlTence and the intimate association of 
tIle t\\'O types suggest a close relationship, and both are probably of 
the sa me gencral period of mineralization as the prominent fissure 
wi ns of the dist rict. 

~IlIch of the mineralized area, particularly around Ithaca. Peak 
has been so thoroughly si licified that the rocks haye eroded into Yery 
rough forms. IIyclrothennal a.lteration has produced abul1llant seri­
cite, and much of the rock ill the highly altered areas.seems, in hanc~ 
~pecil1l('ns, to consist almost entirely of sericite and quartz. 

Oxidation and secondary enrichment ha\'e been ,yidespread. Hy­
drous iron oxides are abundant on the higher peaks and also form the 
principal cementing material for some allm'inl conglomerates. In 
Bi:::mark Canyon. about half a mile ('ast of the Gross ranch, is an allu- .~ 

vial conglomerate consisting of pebhles and cobhles cemented by hy- • 
drous iron oxides, cuprite, and malachite. Chalcanthite, azurite, 
malachite, co\'ellite, natiye ~opper, and chalcoci te are fairly wide­
spread although gellerally not abundant. The Gross copper prospects 
are reported to han encountered considerable chalcocite and nati\'e 
copper. 

E)(ERALD ISl.E COPPER DEPOSIT 

The Emerald I sle mine. located about a mile west of ~Iineral Park 
\"ash, is the only known deposit of its type in the district. The ore 
mineral is chiefly chrysocolla contained in a fissure nin and fil1in~ 
spaces in allll"illm of Qllaternary age. It is descrihed in detail under 
the heading ':Emeralcl I sle mille," 

GENESIS AND AGE 

The "ein and stockwork d('po;;its are belie\'ed by the author to be 
gendically r elated to the Ithaca Penk granite. The granite, dike:o~ 

alld mineralizing sOllltiol'l,; are lwlie,'('(l to haye had a. com mon source 
allLI \\'(, I'e mer('ly ll ra\\'ll oil' at different times. The time intelTal be­
t,,'een the dikes and the mineralizing solu t ion:; ill this area may ha\'e 
been fairly long, for the dikes and granite were locally brecciated 
prior to the introduction of the min eralizing solntions. The central 
position of the Ithaca Peak granite and the close association of the 
granite. dikes, amI ore deposits strongly fa\'or a genetic relation. The 
major strl1ctural control for their localization was established prior to ' 
the' pf'l'iod of !.!:rnnite' intrll;:;ioll, 
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The vein and stockwork deposits are assigned a ~lesozoic (?) age, 
for they are beliend to be genetically related to the Ithaca Peak 
granite of that age. Schrader (HWD, p. -±S) like" ' ise assumes a similar 
age and a. genetic relatiunship of these ore deposits to the stock at 
Mineral Park; furth ermore, he points out that they are qllite different 
from the nins of the nearuy Black M ountains that are of Tcrtiary age. 

The Emerald Isle copper deposit is of Qlla terna ry age. (See 
pp.14D-153.) 

ZONING 

The sCHnty information in the mine l'eeol'ds anel the exposed mine 
working-s s llg-ge~t tllat clwl copyrite and sph ale ri t e incrl'ase relatin~ 
to g-alena with depth in the mines of the di ~tri ct. H owe,('r, exceptions 
arE' ~o nllmerous that thi,:: gl'neralization shollld be yer.\" tentati\'el~' 
accE'pted . Thp best indication of increase in ~ pltal e rite \"ith depth is 
found in the Tennes,;ee ,, (' in ( pI. 19). Hpre Garrett ( lD:)S. p. 118) 
has demoll stratl'tl an incJ't'a;':e in ::<phal l'rite and a decrease in galena, 
with d£'pth from tho;.:E' part:-; of thp mine for ,,·hich reli abl e records 
hnw been kept. It :-,honld he remarked~ howewr, that no record,; exist 
for a \arg-p part of the mine. 

Indication;; of pronoullced latHal zonillg in the di st rict are gen­
erally lacking-. There is p\'itlellce. hO\\-~\'P l" that copper ane1 molyh­
clellllJn are foulld ill 1,\q.!PJ' aJllOlln ts in and nea rer to the intrllsiye 
g-mllite of the ~li ll(,],HI Park arpa than in the oll tlying parts of the 
di strict. Al ,::o. tltp chid \'<llll e,.; of thc nill::: in the extreme soutll­
ea st£'rll ancillorlll\\"p";fCnI part s of the district '\'l'rc in sih 'er, suggest­
ing that sil YC r " -a;; more charnctcri :;tically formell at a considerable 
di ,;ta nce from the intl'll:-,i\'p body. Gar rett (H)!18. p. 118) notp=; hori­
zontal zoning- in the T pllne;:,;ee nill (1"1. H)), \\·i th a gencral increase 
in sphalcritc alld a c1pcrpa;.:p in galpna :111(1 goltl. bpari\'g pyr ite to the 
south. 

rRODl.."CTIOX OF SELECTED :\IIXES 

Table 2 g:iyes the production of gold, silnr, copper, lead . anel zinc 
from ]001 throllgh l~I+S of the mort' importa nt mines in the di~t\'ict, 
as ,,·pll as that of somp of tIlE' ::<l1Ia ll pl' operation,.;. ~Iines that hun 
brell small pro(ll1cel's dllrin!! tlii s pcriod may, 11 0 \Yewl'~ hayc had a 
Sllbstfintinl prodll ction prior to the year;; for which accllratc records 
" -E' re kept. particularly the nhlmine" in '''hich rich si l\,pr allll golel ore 
,\'as oiltai np(1 from tlt(' oxidizel1 parts of the nins. 

It is notablE' that the combine(1 output of thp T enne:=:see·Sd JUylkill 
:1]1(1 Gokonda milles lIa" HC'collntf'd for more than 00 percent of the 
total lend and zinc pJ'O<lIH:pd in 'tIn' di :"t l'ict from 100-!: to ID-!S. 

. j 
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T AB LE 2.-Produrlioll of gold. silvPT, copper, lead, and zinc of seier/ell mint·s in the 
Wallapai district. ,"'[ohave Caullty, Ariz., cumulative from 1901 thro1lgh 1948, ill 
terms of recovel'ed meta.ls 

(Compiled by :\l e tal Economics Branch. U. S. Bureau of :\!ines. Salt Lake City, Utah! 

:\line \1 ~\ 

I Alpha (m ) •• -- .. -- .............. __ .... __ __ 
Altataond Allata Eltcn, ion (e )_ .. _ .. __ .... . 
Jlnd~er.lIc rculcs . and Hercules group (e)' 1 

Mi~ki:;;t(:';;' r)~ ~~~~~~~::::::: :::~~:::::: i 
~llle Bell (,v ) __ .. __ ....... ____ ...... ______ .1 
C"root (cer ! •• _ . .. __ • __ .. ..... __ ..... ____ • 
Champion (eer ) .... ..... __ • ______ .. __ ..... . 
C. O. O. (.,, __ . __ .... .. . _ ........ ..... __ .. 
Columbus-:\Ionroe Doctrine (eer). ____ . .. 
Copper Age (e) ...... .. .. . .... __ .... __ .. ... · 

~11~~~t% -_: ~:::: :;:: ::: :::::::::: :::: ::: I 
Empi re and ~ Ih-c r U mon (c) .. .... ..... __ • 

~~rr~~a(~~~) ... ~:::::::::: : ::::: : :: :::::::::: i 
;:;eorge \\'a5hington (m ) .................... I' 
I~olconda (m ) ...... __ . __ ....... .. __ __ .. __ __ 

Golden Eagle and nohtail ('n) .. __ .... .... . 
Golden Gem (ea) ... __ ... ____ . ______ .. __ .1 
H idrien Treasure (e) __ • __ .... ... . __ • __ .... 

, IdallO (ee r ) ... __ • __ .. __ ... __ ... __ ..... ____ . 1· 
Juno (e) __ ____ .. ____________ . .. ........ __ __ 
Keystone (1n 1 ________ . .. __________ ... ... __ 
Little Chief (0< ! .... __ .. __ ____ . ______ . ..... . 
Lucky Hoy (e) .... __ .. __ ... __ ... __ ... ____ • 
:\Iary Bell (e) ...... __ ........ ____ ... .. ____ • 
:\fiullight (e). ______ ....... __ • __ . ____ __ ... . 
:ll innesota·Connor «. )_ .. . "' __ .. ______ . .. . 

/~~~t I<;;~!ion'(c~~')_'_' : :::::: :::::::::: ::::: 
/Xigbt.llawk group ( m ) .. .. __ .. ______ • ____ __ 

(lId Colony (8 ) ______ .... __ ..... ____ ..... .. 
Paymaster (err ). ____________ .. __ .... __ .. . 

/j,f:k~~r:,e l~)~ : ::::::::::::::::: ::::::::::: 
!':"inoow (e) __ • __________ • __ '" __ .. ____ ... 

lif~oe(.).t~~~.~~ !:::::::: ::: ::: :::: :::::: ::: 
~3moa and Samoan (c) .. ______ __ .. ______ __ 
~t. Lonis (eer ! __ ... ____ .... __________ ... __ 
'<live r .-\~e (c) __ ______ . ________ .. __ .. ______ • 

I ;;1I ,.r Hill (eL - - ---- -- -- -- .. ... ------ .. --. 
Ten nessee and Schuy lkill (e) ____ ... ... __ .. 
TO"'Tle (e ) __ • _____ .... ... ________ . ________ . 
"3lltlerbllt (el r ! . _ .. ______ ' __ __ .... __ • __ __ 
1I'a.<hlngton and \\'ashill~ l.o ll E't~nsion 1 

(m ).------------- ... -- -- ••..• -- -- -- -- ---- I 

Gold I SIl\·e r Copper I L ead Zin c 
(oz . ) (oz. ) (Ibs . ) (Ibs.) (Ibs.) 

292 1 35.499 22. 26.') I 16.476 1 .... ____ .. __ 
3Il2 36.024 131i. tilti 7.691 1 __________ .. 
;iti l I 12. 287 I, 418 331, 31i5 I 52. 524 

I. 697 . 79. 382 21. W3 2. 19.5.988 I 39. 94~ 
158 II, 886 19. ~17 Hl-I . !io.; I I H. 309 
469 50.954 44,274 1M2. 001 ... ________ • 
·12 2.055 1.1 53 4.120 .. __ .. ____ __ 

982 23.689 H.931 825. W3 335. 3~1 
I. .').,)0 131,21);\ 21 9~4 348. b72 23 1,::..., 

6-lti 5.083 4.370 17.322 1 154.533 
3 I. 062 1 266 1 24.575 .... --------
~t l 5.;.S~~ ~.:lr- 14~.tiOO 1 .. ·-- ------. 

&L I JO. ,I~., . ..4. 2 1 240'199 1·--------·--

~ I' ~: m ~ 3. ~~~ .. ·--23~8~i · --''' '42.-;j4 
42'1 3'~i 172 .lI2 
114 11.(l5~\1 I." 777 . 84 .. . ____ __ . .. 

po. 7.;2 5 1 0.1~0)1 354. 703 2.031.719 56.22<i.020 
1. 77i 2:1_845 !\90 40.071) _______ -____ _ 
2.47' 8 , 243 3.3ti5 14.980 __ .. ____ .... 

251 9.074 7.897 159.861 231, 3-15 
2S1l 5.2115 1 4.742 9.3-18 51, 900 

1, -:?3!) 43.128 . 4.:;17 235. 498 1.'>1.13.' 
2.703 452.1149 I 340.778 34S.845 114. \It.3 

:191 fiIl . :I.;1 1 2. 070 1I1 .S?; 
1.923 40.43S 230 8.140 1 __ .. _____ • __ 

2ti 9.;5 . ." . 19. 15.' ~.. :!S.733 
44 1 8. 533 I 10. 74'i 4.122 '.l ..... .... . 

2.8!JO · 2'~. 129 50. 702 169.722 II 7\' 053 

2'f;i 1 ~:~~ :--' '''i.-s.;,s · '--·i3ii~il99· . "' ''· 3i:~4:i 
324 16.297 1 5.410 1. 589 

21 . 2.9fi9 654 4.370 

I~ ~: ~ 1"'--ii.-iig4' --·--39~ 928· I · .. --i92~i3; 
ji!L .l:!.J,i115 ! ~ .;L.1J3 -- ... -- .. -- • 

2.400 34. 9~2 4.74R 313, 271 :!'~. 42~ 
21 - 4. 042 11.44 9 _________ __ • 

I . H9 15.309 ! 1.449 2.A20 1· ..... __ . __ __ 

4.480 57J,..89i I 4.4,>-\ 656.377 67. ~fi 

1¥ ~ ______ ~~~~. __ ._~~~·.~~ ~ . I -- ---- -~·.:=~ 
70S 8.842 10. 722 229. 949

1 

143.594 
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1.012 2. !l9

1 

327 2. 568 1 __________ __ 

58 2.205 I. iiI 0 1. 700 1 __ .... ____ __ 

c. ·Chloride (-a mp; m. :\Iinerall'ark ",amp: CtT. Cerbat camp; s. Stockton ramp. 

FUTURE ECOXO:\IIC I:\IPORT_\,SCE OF THE DISTRICT 

It is beliHe(l that the future economic importance of the district 
,,·ill lie chiefly in the base-metal content of the fissure veins. ~Iost 
of the veins IHn'e not been explored sufficiently at depth to te5t the 
base·metal content and particlliarly the zinc content. On the ba::is 
of a geologic study of the "eills in the district there is no reason for as­
suming t hat any of senral other wins will not be as productive of lead 
anel zinc as the Tennessep or Golconda vein;:. Future de\'elopment 
work, particlllnrly at grp<lter depths. on the many miles of nins in the 
tli st rict mny di:-'clo:-'l' :;p\'enll that will pJ'oYe to be thpir equal or better. 



14 CO!'TRJBCTIO!'S TO ECO!'OMIC GEOLOGY, 1951 

DJ::8CHIPTIOXS OF :MINES AND PROSPECTS 
Sc,-eral inherent difficulties were encountered in attempting to ob­tain data on the many mines in the district_ ~Iost of the mines were worked for the high-grade silver or gold in the shallow oxidized parts of the veins_ Operations generally ceased when the lower-grade pri­mary sulfides were reached. The principal work in most of the mines was done many years ago, and most of them are now largely 01' entirely inaccessible owing to caving or flooding. A few mines are partly ac­cessible, but generally such a small part of the mine workings is dis­closed, commonly in the ox idized zone or unproclllctin parts of the drifts and crosscuts, that it is not possible to obtain much t:mgiule in­formation concerning ore bodies or reserves. ~Iine maps and records arc generally lacking, and many of those available are of such character as to make their reliability yery dubious. E\-en past records of snch hu-ge-scale operations as the Tennessee-Schuylkill and Gol­conda mines le[l.\-e wry much to be desired. During- Schrader·s (H)o0, pp. 5-!-118) visit to the district in 1007, most of the workings \Yere accessible and information was relatiYely fresh in the minds of people consulted, so that his data on most of the mines still remain by far the most reliable somce of published infor­mation eyen though considerable additional work has probably been done in many of them. Bastin (1924) describes a few mines in some • 

I detail, whereas the only mine Thomas (10-10, pp. 700-703) describes in any detail is the Emerald I sle mine. Garrett (lO~S, pp. 11i-110) has described the Tennessee-Schuylkill mine, and dming August and September 10-!-3 engineers of the United States Bureau of Mines ob­tained assay data. (Haury, 10-17) on about 30 mines in the district from records and from a sampling of mine dumps and parts of all the accessible mines. 
A few of the mines for ,,-hich worthwhile Ilew data haye bt'en as-sembled, in addition to material preyiously published, are described on the following pages. ~Iost of these are mines that have been the leading producers of lead and zinc (table 2), although some, such as the Aurora and ElIlerald Isle mines amI the Gros::; prospeds. are briefly described uecause they contain mint'ral s not commonly fOllnd in tho district. 

J AURORA MINE 
The Aurora mine is about a mile east-sollt \t t' a::;t of Chloride. The property consists of one unpatented claim (Aurora) leased by E. E. Yomlriska from ,T. G. Blackwell, of Chloride.. The mine was formerly worked on a sman scal e primarily for lead and sih er in the oxidize(1 zone, but it was bping \'\orked in 10-13 for yanadiulll and lead. X 0 ore had been shipped by Yondriska, but about 5 tons of yanadinite and 

I 

I 
I 
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5 tons of lead ore were piled near the portal. The main \Yorkings con­sisted of a drift about 300 feet long bearing south along the nino About 30 feet from the south end of the drift a. winze 40 feet deep had been sunk on the yein. 

The Aurora yein strikes north, is nearly Yertical, and anrages -1 feet in ,,-idth. It can be traced south\'\ard from the mi ne for about 1.-!-(II) feet (pI. IS). About 275 feet south of the north end of the nin yana­dinite crystals occur in open spaces in the wall rock of pre-Cambrian gneissoid gran ite along the \yest side of the win. The crystal ag­gregates are erratically and sparil1g1~: exposed oyer an area about 15 feet long and 10 feet high. The yanadinite is associated with an iron­stainell earthy materia1. This is the only occurrence of vanadinite obsen ed or reported in the district. 

• CHAMPION MINE . 
'/ The Champion mine is about a mile south\\-est of Cerbnt camp on the west em front of the range at an altitude of about 4,000 feet (pI. 18). This mille is reported to be one of the first disconries in the district, worked in its early history chiefly for golll , silYer, and lead. T able 2 s11o"-s that the mine has prolluced a suLsta ntial am6tmt of zinc during its latt'r operations. Xo reliable information could be obtained concerning the extent of the mine workings or the more recent operations. The mille 'was idle "hen yisited, and all the work­ing,;; were inaccessible. 

The yein Oil \yhich the mine is ~ituated strikes about X. 50° ,,-. and dips about 75° KE. It can be traced on the surface for a little more than 1,000 feet. A minette dike ayeraging about G feet in width lies alongside the southeastern part of the nin (pI. IS). Schrader (1000, p. 10-:1:, fig. 15) sho'ys a section of the vein and dike sketched at the mine near the surface. Metallic sulfides obsernd on the mine dump include pyrite, galena, sphalerite, and a yery minor amount of chalco­pyrite; all are contained in quartz gangue. 

EMERALD ISLE MINE -, -
An unusual type of copper deposit is found at the Emeraltl I;:le mine, located about a mile west of Mineral Park, 'Yash. The mine ,,-as idle when visitell early in Hl±3 and again in 10:i0. It. "as \yorkecl at various times from 1017 to 1!H3, and late in 1t1-!-3 the Em­emhl Isle Copper Co. resumed mining and began the erection of a 300-tOil leachillg plant, -which was completed in 194-:1:. ~Iillillg continued until JUIIC 10-!-G. In 10-:1:7 the Lewin-~Iathes Co. started operations on the property and continued work until June 10-:l:S. About 5;'),000 tons of copper was recoyered from the ores during the period 10-:l:3--:1:S. 
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Frum the above considerations it is concluded that tbe mineralization has re­
sulled from deposition of chrysocolla "by ascending hypogene solut ions that rose 
alnn~ one lur~e and muny small fissures and spread out into the adjacent ;t11u­
,·Ium. The conclusion is supported by the fact that the deposit was formC'd un­
der essentially surface comlitions. The main tis:;ure and some of the associated 
ruinor fractures undouhtedly r eached the origin:l 1 surface. In such an ell\·i ron­
ment a scending hypogene solutions would ue under the same pressures and ,·0111d 
' ·ery easily ha'·e tbe same temperatures ns the supergene solutious that dep""it 
chrysocolla. "\Ild there is no n'al"on wby copper nnd ;;ilipn could not ue llre,ellt 
in the proper aUlUunts to form chrysoco lln from sueb hypol;ene solutions. 

Thomns~ theory of n primnry origin for the cltrysocolla of the 
Emerald Isle deposit is displlted by Searls (lVjO), who states in part: 

Ratber than to h;Fe unchallc'n;::ed in the r eeonl the rather ~tartling sll;.;;.;est iou 
tlwt this chry><"colla 'Tesulted frolll ,leposition uy ascending bypogene ,:"lutiol1s 
that rnse aloll;! olle lar;;e and mauy smnll tis;;ures and ~pread out into the ad­
jacent allllvilllll ." the l\Titer be;::s le;Fe to contrillute the f01l0,,·in;;: 

Cburn (Irilling by tbe CaluUlet nnd Arizona Comllany and development hy 
many indil·iduals and groups (some li><ted by Sc·hraller) , lIa ,·e delllonstrateu the~e 
many years that illll)ortant. altholl ,!!h probably 1I011-C-Ollllllertial. anlllunts of ll is­
seminated coppel" are cOl1tained in ··Tbe Brllncbo" or llliueralizeu belt associated 
,,·ilb the ::rllni[C-porphyry illtru~iolls of )Iinera l Park, and covered hy )lr. 
TlllllllUS :1S the "' Ithaca Peak ll. v>'elllinated sulpbiue deposit." 

The hi~her ele'·ation of th i;; belt and tbe present occurrence of soluule copver 
in the run-off from it, through )lineral Park wash (to the extent that copper 
has heen and is still recovered from it, by precipitation on scrap in certain ~ea­
s(,n~). has com·inced mnny geologists that Emerald Isle ch r ysoco lla originally 
deriyed from the sulphides connected with this mineralization a mile or lIlore 
distant. 

This writ er shared the skepticism of )lr. Thomas a!; to likelihood of tile trans­
fer, and still more of the localization, of the (circa) ten thousand tons of copper 
nolY known to exist in the secondary ore of Emerald I sle, from the )lineral Park 
disseminations: tbe more so as on the basis of present topography, higher bed­
rock separates the discharge of )Iineral Park wash and the Emerald Isle de­
posit, a mile to the north of it. No chrysocolla deposits are known" to exist in 
the bottom of the Gila conglomerate in the area currently receiving the waters 
of ~lineral Park wash. 

Equally unacceptable is the theory that the "vein" at Emerald Isle was the 
source of primary ore. The "vein" is one of a series of post-Gila faults that step 
down the pediment of the Cerbat Range and develop the graben of the Sacra­
mento Valtey, where the Gila and other agglomerate is very deep. Several of 
these faul ts are nearly parallel; and while only two are indicated hy the tOl1Og­
raphy, seismic work discloses others, successi,ely stepping the bedrock down to 
the west and deepening the o, erburden on the basal layer. 

As has been pointed out hy several pngineers, the "vein" ceases to be a ,ein 
below the depth at which it ceases to ha'·e the Gila conglomerate on one wall. 
Relow its dip shift, the fault is unmineralized. Whatever the source of the cop­
per, the emplacement of tbe chrysocolla (and copper pitch) in its present position 
has been brought about by a process equi,alent to thnt, uncler which the African 
and Australian laterites accumulate. Acid copper-bearing solutions have at cer­
tain seasons over a long period of years trickled along the bedrock of this area 
and, as the rainy season yielded moisture to the pull of the sun, have been raised 
by capillary action into the lower layers of tbe gravel. Banding in the distribu-
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tinn SU;;;!'l':<ts tllat <.:ertaiu of the lay .. rs cuntained a little <.: aldUIIl l·arUull:lte- :1s 
cali<.:lIe--IJut lIot enou;;h tf) exhau;;t the acid supply. );ot only at the inter~eu:,)u 
of tile '·'·ein," but also ;1 t other »111 a I I sIiI)" ;\IId iLTegularitie~ in tilt' l"llllgl<llller:l,e, 
the capillary acti<lll and pe rhaps OS1110>,is has suekell the green \I·;ltl'r higher a lung 
thef'e a \"I'nlles of be ltcl· circulation and, as TholUilS says, the ··'·einlets pinch l'Ut 
upward·· ami ··the chry;;ocullu liIling apparently was deposited hy a scending- SO:ll­
tions." They ascend , howe\·cr, only from the t(Op of beuro<.: k. 

As this con clu~iOIl, :llllply supported-ill the writl'r·s judgment-by ob~c l'l· :lr ~on 
in the present working", lea yes unanswereLl the ulti lJlate ~(Ollrce of the cl'PI'er, 
Mr. Arthur Storke an(l the writer, last yeat·, in beilalf of Climax )lolybdenum 
COIllI'<lIl.'· and Xe\YlllOllt )Iinillg Corporation, cUlldul"rc(\ .::! e"t>h~· ~ical ~l1n· l.YS 
o,er tlte area . usin~ a method that detects di!;~cItlinat(>d sulphides-,,·lwtller .)i 
iron or copper. lJrietly. the work r{'sulted iu tlle di~l"()\·cr~· "f a lar~e llla~ ~ .. f 
"protore," lyin; adja<.:ent to and east of the chrysocolla tlepo~i t. Th is rod: can:es 
from 1% to ~~% sulpilille, and is too 101\" in copper COlltCnt to warrant dr il! in:;. 
At one snwll area, this remnant of a '·porphyry copper·' a c tllally elllel"~S ,,:lSt 
of the coyer, nnd l)resCllts tlte ;;(J;;san of a disseminated bod.,· of pyrite c;rry: ng 
perhaps 0.270 Cu. 

There is little douut that this dis~elUination (extending <lyer sc·yeral hl1ndreLi 
acres) constitutes the roots 01· protore of a lIlore important-and possihly at one 
time commercial-"porphyry," of which the seconuary enri<:illuellt occurred. as 
cli'l'lI"here in Arizona. in pre-Uila til li e. Y.e><pitl' its d{'~tnlct i "n. the ,·enll1re <1.'­
riving from its 'Yasting chalcocite still adorns tlle residues of its fortller cap.~ !.!d 
enclOSing host rocks. 

·/GOLCONDA MINE 

The Golconda mine, ,,·hich has been the second-largest producer of 
zinc in the district (taule 2), is located in Todd Basin about 1.5 miles 
north of Cerbnt. The mine was ~orked at various times and by nu­
merous operators between the years 1910 and 1942: and Schrader (1009, 
p. 100) reports mining prior to his visit to the district in 1906-7. In 
May 1V43 BlIlwark Mines: Inc., of Kingman, Ariz.: obtained a 10-ye:l r 
lease from Pontiac Mines, Inc., of Los Angeles, Calif., on 20 claims di:;­
tributed around and including the Golconda mine. E. E. Bollinger. of 
Kingman, is president of Bulwark Mines, Inc. 

The mine was idle when visited. Almost the entire production dates 
from 1905 to 1017, but by far the greatest amount of zinc was produced 
between 1914 and 1917. In October 1917 a fire destroyed the mill and 
most of the other surface equipment. Only a few intermittent nnd 
very ·small scale attempts to resume operations hnve been made since 
the fire. The main shaft has cayed, and most of the other workings 
are inaccessible owing to caving or flooding. 

Reliable information on the underground workings is scant. The 
main shaft is on the Golconda, or Prosperity, ,ein at nn altitude of 
about 4,375 feet. It is inclined to the northeast nnd is reported to ha\e 
reached a depth below the surface of 1,400 feet, follo,,·ing clown~ or 
approximately down, the dip of the vein. The mine hns 12 lenk 
and drifts along the vein are commonly about 600 to 1,400 feet lor.:!. 

\ 
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rOllghly the same distance northwest and southeast of the sha~t. The 
GOO-foot level, however, extends northwest,,"ard from the mam shaft 
along the vein, intersecting the surface at a point about 2,400 f eet 
be\'ollCl the shaft. Southeast of the shaft this leyel is reported to 
extend for 400 feet. No drifts are reported between the 1 ~200-foot 
lenl alHI the bottom of the shaft (1,400-foot level). 

The Golcon(Ia yein strikes northwest and dips to the northeast 
(pI. IS) . The angle of dip yaries, but it is reported to average about 
6~, O in thl' \In(ler~r0l1l1d workings. The yein pinches and swells, rang­
ing ill thickness from 2 to 7 feet. On the surface the yein can be 
tra ced. ("hiefly b~" small prospect pits, for about 4,000 feet. Near its 
l1()rthwest. enel it splits into seyeral branches, t\yO of ,,·hich form 
approxi111atel.\" parallel prongs and have opposing dips. The Oro 
Plata mine i~ loca tl'll 011 the soutlrwest prong. A branch, abollt l /iOO 
feet long, trending in a more northcrly direction, is kno.,,"n as the 
Primrose vein. 

11le country rock is chiefly the pre-Cambrian complex, mostly gran­
ite. Numerous small, irregular bodies of the Ithaca P eak granite, 
too small to be ShO\\"ll on the geolo~i c map, are exposed on the surface 
in the area along and adjacent to the trend of the vein. 

The principal metallic minerals, as determined chiefly from mate­
rial 011 the mine d1l111p~. are sphalerite, galena ~ pyrit e. and chalco­
pyrite. contai ned in a milky f}l1artz ~an~ue . Much of the sphalerite 
is (lark brown to almost black. Splwleritr is greatly in excess of 
f!alena. This is in marked COl ltra st to the Tcnnc"see-Schuylkillllline, 
,," hich has pro(lll ced ahont the ~a nlr a1l1ount of zinc as the Golconda 
m ine (tallle 2) yet has pro<lucP<I almo,.;t as much lead as zinc. 

Inforlllation of a genrral nature ilHli cat ps that the be~t orc shoots 
Oil tlte Gulcomla Yeill \Y('re fOI11l1111ortll\\'anl from the main "haft for 
alwut 1.000 fept. ::\I();;t of the ore has been ITllIO\"ccI f1'om th e surface 
to til(' (ion-foot it' Yel. Hcporb y:\ry ~reatly rr~:\rel in~ the ~r:l (lc> amI 
qua n tit~· of ore left in the \\·orkin~;;.: b~low th e 1,OnO-fuot leyel. 

About ':;00 fpct ~outheast of the shaft on the JOO-foot lenl a crOSfOcut 
to tIle SOlltlmest connects with the lnine working:; alon g" the Tuub, 
or ::\Iid<lle GO!<-011l1:1, vein. OIlP of the high p1' levels in the Gol conda 
mint' al"o is reported to be connected by a crosscut to the Tubb \"ein. 
The Tubb win roughly p:lrallels the Golconda vein and, like it, dips 
to the northeas t. On the surface the Tubb nil1 is 350 to GOO feet elis­
tant from the Golconda ycin. FOllr le\"els, with a total of about 3,500 
feet of drifts, are reported on the Tubb vein. 

GROSS COPPER PROSPECTS 

A low-grade deposit of chalcocitc OCCllrs on the Gross rallch lIear 
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 obsen-ed during 
the visit to the prospect. 

GROSS MOLYBDENITE PROSPECTS , . 
In Bismark Canyon, 1,400 feet east of the Gross ranch h011se, two 

adits have been driven to explore a low-grade molybdenite deposi t 
(pI. 18). The ,,"ork was done about 1926 by the C. and A. "::\Iinillg 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 occur~most 

commonly in specks and small stringers in quartz "einlets that C\;t the 
Ithaca Peak granite. The vein lets are 0.02 to 1.5 inches thick, but 
thicknesses of 0.5 inch or less predominate. Some molybdenite 6ccurs 
i!l small disseminated specks in the granite or as paper-thin stringers 
with little or no quartz. 

The adit Oil the south side bf 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 (pI. 18). The property 
consists of five claims along and bordering the Hidclen Treasure yein 
beld by Frank H. Grannis, of Chloride. The mine has been worked 
intermittently for many years by numerous operators. Schrader 
(100D, p. 72) reports mining operations prior to his yisit to the dis­
trict in 1907. The mine has produced, in addition to gold, sih"er, 
and copper (table 2), a little more than 115 tons of metallic zinc 
and nearly 80 tons of metallic lead during the period of recorded 
prodllction from 1901 to 1948. 

f) - t i l ' _:'i l _ _ I 
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The mine workings, which were partly accessible when the mine 
was visited, include several shafts, three crosscutting adits bearing 
northeast, and three IHels yertically spaced about 50 feet apart. 
Drifts total about 3,000 feet. 

The Hidden Treasure vein, on which the mine is located, has an 
average strike of about X. 50° "-. and dips steeply to the northeast. 
It is correlated with the nin on "which the Emerson mine is located 
(pI. l S) . The win pinches and swells to thicknesses ranging .from 
0.5 to 15 feet. Many branches and Spl\l' veins are disclosed in the 
underground ,yorkings of the Hidden Treasure mine. Crosscuts in­
dicate seYeral thin veins, some of \,hich are probably branches of the 
main yeill~ trending about parallel to it. These smaller "eins or 
branches, with few exceptions~ could not be traced on the surface. 

The country rock is the pre-Cambrian complex of granite, gneiss, 
schist, anll amphibolite. In numerous places the country rock all­
joining the "ein is greatly alterNI to sericit e or impregnated with 
pyrite for di stances ranging from a fraction of an inch to several 
feet. L oca lly ::;eams or thin zones of gouge an inch or two thick 
border the quartz "pins. 

The metallic sulfides, which are in a quartz gangue, include pyrite, 
sphalerite~ ~alenn, aIHI minor qnantities of chalcopyrite. Ore shoots 
that ,yere ob;;en-ed in the tlll(~rgrountl workings are generally small 
bOllies only a few feet long and a foot or 1e;;s thick l'onsisting of an 
intimate mixtllre of thf' '":trions metallic su lfides alltl little or no 
qua rtz. 

../ KEYSTONE MINE 

The Keystone mine is in ~rineral Park at an altitude of about -L:)75 
fcrt. Schradrr (1000, p _ 8:!) states that it was located in ISiO and 
that its surface ores wpre nry rich in g-old and silveL by renson of 
whieh it I)('ca me the first important proclucer in the district. The 
mine, consisting of three patenteel claims, has changed ownership 
many times and, ,,-hen vi sited. ,,,as reported to be o,,-ned by the Beach 
E state. It ,yas then illle, and water filled the underground ,"ork­
ing-s and the shaft to a depth of about 50 feet below the su rface­
TahIr 2 indicates that the greatest values have been in silver and 
golf!. although the mine has also produced substantial amounts of 
copper, lead. and zinc. 

The mine \"as dneloped hy a shaft, reported to be about -:1:00 feet 
deep, and four levels at 150, 200, 300, and 400 feet. Drifting on 
the 1;10-foot level is reported to have reached a distance of 8;;0 feet 
northwest of the main shaft and 450 feet southeast of it. On the 
300-foot level drifts extend about 275 feet both northwest and south­
east of the shaft. On the 400-foot le\'el is about 125 feet of drifting, 
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mostly to th~ northwest.. The greater part of the ore above the 
300-foot lcvel 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 G5° to 80 °. About 800 
feet northwest of the shaft the vein splits into two main branches; 
t.he 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 vei ll is reported to lie approximately 100 
feE't northeast of the Keystone shaft, although no e,idence could 
be found of this .-ein in surface outcroppings northwest of the shaft. 

'~ei n matter on the mille dump is milky quartz with abundant 
pyrite and lesser amounts of sphalerite, chalcopyrite, and galena. 
Argentite, although repol'tell to be pre::iellt in the ore, "as not found. 

PAYROLL MINE 

The Payroll mille is about. 1.5 mill'S past of Chloride, near the 
head of Payroll Gulch. at all altitude of ahout -:l":-iOO feet. The prop­
ert.y, which inclLllles the patented Payroll amI Black Prillce claims, is 
held by the Thomas B. Scott E state. " The property is an old one, 
lUl\'ing been located in 18S7, and much of the early work consisted of 
shallow diggings along the P~IYl'oll yein chicfly for high-grade gold 
ore. Consillpntble llli ni ng hml been clonE' prior to Schrader's (1!)09, 
p. (j2) yisit to the district in 1907, as he reports three shafts, about 
400 feet of drifts, 0\"£'1' GOO fpet of tuntle1s~ and some crosscuts and 
stopes. The main :;haft was :!25 feet Llel' p" The mine was idle and the 
workings were inaceessihle when yisitecl by the writer in 19-13. The 
main shaft is llOW l'f'pol'tell to be n li ttle more than 600 f('et deep. The 
mine was den'loped hy four main le\-els, the 50-,200-, -:1:00-, and 600-
foot le'-e Is. Dri Hi ng :1nfl stoping from these lenls has extended 
ch iefly southeast ward along the win , the maximum"distance from the 
shaft being ;')()(l fl'et on thE:' (iOO-foot lewl. The total length of all 
drifts is l'l'port ell to be about 2,000 feet.. 

Prodttdion from the mine during the period 1901-48, as giyen in 
table 2, shows that (luring these years the mine ,yas essentially a pro­
ducer of zinc, although the early, unrecorded production may have 
been mostly in gold and silver. 

The country rock consists of many types of the prc-Cambrian com­
ple x~ although light-gTay, fine-grained g-ranite, clark, medium-grained 
biotite granite, hornblende schist, and amphibolite predominate. A 
diabase dike, not shown on the geologic map, is poorly exposed for a 
~hort distance along the northeast side 9f the vein near the main shaft. 
It could not be fOllnd in its projected position on the northwest side 
of the gulch, and it apparently has been cut off by the northeastward­
trcnding fault shown on plate 18. 

t . 
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OTHER MINES AND PROSPECTS ON THE TENNESSEE VEIN 

The Elkhart mine, at the extreme north end of the Tennessee yein, 
is an olel mine that ha s been illle for many years. The total production 
frOIl1 this mine from 1901 through 19-!S, as shown in table 2, has been 
sma ll. The mine workings, now inaccessible, are reported to consist 
of three shafts, six lewIs (the lowest 500 feet deep), drifts totalillg 
about 2,GOO feet, numerous stopes, and seyera I crosscuts. 

The Siher Age mine, near the extreme south elHl of the Yl>in, \\"a ,-; 
primarily a siher mine (tablp 2). The siher was probably cleriyed 
in large part from si lwr chloride (cera rgyrite) fonnd in the oxidized 
zone. Accurate clata concerning the inacce;:;s ible mine workings could 
not be obtained. It is reported that the sha ft is about 1;)0 to 200 feet 
deep and that drift::; and ~to pes extend north\\"ard from the shaft for 
some 200 or 300 feet. The yein material on the mine clump is partly 
oxiflized, ch iefl.\· to iron hy(lroxilles. Pyrite is the most abu11llant 
primary sulfkle. )Iinor :lnlOunb of galena and sphalerite, together 
with sparse chalcopyrite, are associated ,,·ith the pyrite in quartz 

gangue. 
Se\"eral shafts haye been driyen and numerous pits and trenches. 

haye been dll~ al()n~ the Tennessee yein from the Si\Yer ~\p:e shaft 
to the Tennessee shaft. The deepest of these is the Johnny Bull shaft 
(pI. 18). \\'h ieh is reported to ue 88 feet deep. X 0 drifting or stoping 
from this shaft is lmown. 

Diamond drillin~ on the southern part of the Tennessee yein \\"as 
carried out by the "Cnited States Dlll'cau of :\Iines (Tainter, 19-!7) dur­
ing the periotl from Septelllber 1G to DeccllllJ!'r S. 1!H3. The explora­
tory work consisted of eight drill holes on the Johnny Bull al\(l Siher 
Kni~ht c:laim;:;. between 750 and 2,--I-i50 feet south of the Tennessee shaft. 
The holes \\'ere cli ::i tributed along the yein at intenals ranging from 
200 to about :173 feet. All holes were drilled from the surface and in­
clined towanl the "ein. F oUl' were c!t'il1ed from the ,,'est side of the 
vein outcroppill~;; a1ld the other foUl' from the east side. Depths 
belo,," the surface at ,,·hich the win was intersected ran~ed from about 
JOll to 350 feet, the deepest correspomling approximately ill altitude to 
the 400-foot lenl in the T ennessee mine. 

All holes intersected the yein, but the " ein filling in seyen of the 
ei~ht cores was barrell of ore minerals or was so low in ~rade as to be 
of littl e or 110 economic interest. The only hole that showed a Sllb,.;tan· 
tial amoullt of the ore minerals was hole 8. located about 1.900 feet 
sOllth of the T ennessee shaft. This hole intersected the win 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 gan~ue 
assayed 7.6 percent zinc, 0.1 percent lead, and 0.03 percent copper. 

WALLAPAI MINIXG DISTRICT) ARIZONA 

This intersection might suggest that the top of an ore body was pene­
trated, but the Blll'eau of Mines engineers belie\'ed 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 arc restricted to the Ithaca Peak granite and 
occur most abundantly in the southern half of the main intrusiye body 
south of ~Iineral Park, particularly on Ithaca and Turquoise Peaks. 
l\Iany sma ll and shallow workings have explored these deposits, and 
only the larger ones are sho" 'n on plate 18. Some of the diggings are 
wry old, haying been started by the Aztec Indians. Very little work 
has been done on the deposits for mallY years. 

Turquoi se occurs typically in ninlet s al)(l small lenses ill silicified, 
sericitized, and kaolinized porphyritic granite. Turquoise most com- ~ 
mOllly fills caYities in quartz \'einlets, 'althulIgh some is in altered gran­
ite. Other minerals sparsely associated ,,"jth turquoise in a few places 
are malachite, chl'ysocolla, and hydrous iron oxides. Sterrett (1908, 
pp.847-832) describes some of the incliyidual deposits in this area. 

The features of the deposits suggest a secondary origin by super­
geno processes similar to those giyen by Paige (1!H2) for the origin 
of turquoise in the Burro :Mountains of New Mexico. 

LIST OF REFEREXCES 

The literature pertaining to the district is not extensive. The list 
given below includes the chief publicati'ons. Of these, Schrader's re­
port on districts in Mohayc County furnishes the most extensiye de­
scription of the ,Yallapai district. and it is of particular value in fur­
ni shing 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 )Iineral Park 
110rthwest\,arc\ for se\"eral miles beyolla Chloride. Most of the ref­
erences are brief summaries of the geology and ore deposits, probably 
taken in pa rt from Schrader's preyious work. 
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Many ore deposits were discovered In ·the ·Wa11apai ~ning District, which 
covers the Cerbat Range ·1n'MohaveCount y, Ariz:, 'during the early period 01 
mining there from about 1865 ·to the 1890's • . ·A con31derable amount. of produc­
tion was obtained from shallow ·lead·carbonate ores that carried considerablo 
gold and silver. . , .. . , ' . . , . . . . . . . 

Mining was revived in'1906 arid 'again 'during tho first \-1orld War, and 

.. 
...• 

::lome 1)[ the mines were deeperted irito ·tho·UnderlYing sulfide zono. Substantial 
quanti ties of metal 'Wers rEJcoVercd from ·two ·nifries; the Golconda and the ~ 
TonncGs oc-Schuylkill, that 'Were developed 'to ·dcptliEi ·of 1,600 and 1,400 fGot' 
r0spoctiv01y. The Golconda is cr:cdited ''''~-tli '$G;500,OOO gross product1ons.~ 

2./ Elsing, Morris J., and Heinl'lman, Robort E. S., Arizona Bureau of Min0s 
Bul. 140. 
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This mine was not operated afte~ 1917. Tho Tennesseo-Schuylkill is still 
operating after a yield of about 300;000 tons of are that averaged 4.33 per­
cent lead and 7.74 percent zinc and contained an apprcciabl~ amount of gold 
and silver. 

Many of the old mines wero reopened in 1942 or 194; under tho stimulus. 
of premium prices for lead and zinc. A large propor.tion of this· work was 
finished with loans from the Reconstruction Financo Corporation. It was 
bolieved that a good doal of lead and zinc could be recoverod from the minos 
if a custom mill for concentratlon 0; tho orca was available locally. 

All tho accessible minos in the Cerbat Range were oxamined by engineers 
of the Bureau of Mjnes~/ during August and Soptember 1943, and many othors 
wore visitod to make an estimato of tho tannase of oro that could be supplied 
to a custom mill at a central sito near Chlor~do. , 

Tho 1nformation obtained on each mine visited ,was incorporated in a 
confidential War Minerals Report and is .now presented in this r eport. Most 
of the accessible exposures of oro wore ·samplod. The sample. data arc recordud 
in tho reports on tho .individual mines. Somo maps and oamplo data obtained 
from other scurcos ar6 included in the mine reports. Thes0 are cr0ditcd to 
their rospective sourC(;S where they appear in the report. 

Tho Mineral Pa.r~: Milling Co. (F. J. McEntee, Jr., .and D •. F. Zlatnik) 
remodeled the old Koystone mill and bvsan ·troating custom oro in July 1945. 
Production since Septembc;r 1943 froD all tho mines in the di3tr~ct except 
the Tennessee-Schuylkill and the Emcrald Is10 was vorified by tho author on 
K'1.y 27, 1946. Production figures from mines that have loans fr om tho Recon­
struction Finance Corporation were obtain0d fro~ that agency. Pl~oductlon 

data on othc.'r mines were obtained frcm the Mineral park Millix:e Co. 

The mines ~hippod 9,678 tons of oro in tl1D 19 months from October 1, 
1)43, to May 1, 1946. The aVGragc crade of thoso shipments was 4.68 percent 
zinc end 0.54 percent copper. The avorego precious-metal content per ton was 
0.094 ounc e gold and 5.54 eunc e s si h'or. 

ACKNOWLEL'GHENTS 

In its program of investigation of mineral deposits, tho Bureau of Minos 
hac a c its primry obJ.:ctivo the more effective util1zution of our minoral 
reGources to the end that they muke the greatost possible contribution to 
nation~l security and economy. It is th~ policy of the Bure~u to publish 
tho facts develop\.-d by each project as soen as practicable after its conclu­
sion. Th(; Min i ng Branch, Lm .... dl B. Moon, chicf, conducts prt:l1m1nary exami­
nations, performs tho investigntivo 'work, andp~oparcs the final report. Tho 
Mctullurgico.l Branch, O. C. Ralston, chief, analyses snmples .and performs 
bcneficiution tests. , : . _ .... .. - :- " .. , .. .. ... ; 

lj) Cur1;,ls G .. Mohney und 'Robur t M. Grantham. 
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Acknowledgment of General diroctt~n o~ the work hero reported is duo 
J. li. He~e8, district e~neer, and S. ,R. Zimmerley, regional engineer for 
tho Western Region. 

Concentration tests were made in the testing laboratory at Salt Lake 
Ci ty on a bulk sample from the Summit mine under the direction of C. H. Schack 
and li. G. Poole. 

, LOCATION AND ACCESSIBILITY 

The Wallapai Mining District includes the Carbat 1·10untalns, which trend 
north-northwest for about 30 miles from near Kingman, a station on tho Santa 
Fe Railroad. Paved U. S Highway 93 runs northwestward from Kingman through 
tho Detrital Valley on tho west aide of the Cerbat RanBe to Boulder Dam and 
Laa Vegas, Nev. A good paved road 4 miles long connects Chloride, the only 
active camp in the district, with this highway at a point 19 miles north of 
Kingman. l.fuS't of the mineA are situated near Chloride oli, near the abandoned 
ca.rIps of: Mineral Park, Golconda, and C erbat, which 11 e wi thin the IIlOtUltain 
r~e south of Chloride. Tho majority arc on the west slope of the rango at 
altitudes ranging from 4,000 feet at tjle foothills to 5,100 feet at tho c.rest 
of the range. A few of tpe mines are on the east ,slope. All the minos are 
co~~ected by roads with Chloride, with the paved highway, or with Kingman. 
Parts of a few of these roads are in such a state ,)f disrepair as to bo 
Virtually impass~ble. The claim map ,(fig. 1) shows the location of the 
sovera.l minea covered in this report. 

HISTORY 

Many ore deposits were discovered in this district during the period 
from tho late 1860's through tho 1890's, and considerablo production was 
obtained, chiefly from lead carbonate eres nlJar the surfac() that were; mined 
~or thdr gold and silver content. Activity was revived during 1906 to 1912 
and again during tho first World War, whon decpor development was done at 
some of the mines, and sorno galena ores, containing gold and silver, were 
!lroducod.~/ Two mines were developed to consfderable dupth and yielded 
notable production. The Golcenda mine, in the southern part of the raI16e, 
was developed to a depth of 1,600 feot and yielded about $6,500,000 worth of 
ore to 1917. In that year the mill was dcstroyed by fire, and the propcrty 
has not been operatod since. The TGnnessee-Schuy1kill mine, noar Chlorido, 
hns been developod to a depth of 1,400 feet. The mine is still in operation 
after a yield of about 300,000 tons of ore averag1ns 4.33 porcont leud and 
1.11~ percent zinc and ha';ing an · ~ppreciablo gold and silvor content. 

PHYSICAL, FEATVRES 

The topography at the mines ranges from comparativoly gantle slopeo at 
tho foot of tho rang'o to rugge;d mountain glopes in tho huart of the range. 

ij) Schro.dGr, F. C., Mineral Deposits of tho Corbat Runge, Black Mountain8, 
and Grand Wash Cliffs, Mohave County, Ariz. : GooL Survey Bu~l. 397, 
1909, 226 pp. 
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Roads to the mines neaf" the crest have 'sharp curves and steep grades. Tho 
climate is arid, and the vegetation is sparse and stunted. Owing ,to the 
altitude, the summers ere not extremelY ,het.Winters are mild. ' 

Tho most practical site for a custom mill would be on the desert , f~oor 
near the entrance to the Mineral park ba~in. This location is 'fairly, central 
and is easily accessible from all directions. Enough water could be obtained 
from the s~~aco flow in the canyon out of the Mineral Park basin and from 
old shafts within tho basin, which has a considerable drain~e area. ' Water 
'from these sources need n~t. ,b.e piped ' 'very far. 

ORE DEPOSITS 

The area io underlain by pre-Cambrian schist, amphibolite, and al~ered 
granite, which have been intruded by later granite porphyry. Much of the 
schist is amphibore. Many veins occur in nearly ver~ical fault fissures that 
strike northwestward and outcrop for considerable distances. The fault fis­
suros arc largely occupied by breccia and gouBe with discontinuous lenses of 
lead and zinc."ores. Most of the ore lenses now exposed contain quartz, 
sphalerite, g~lenaJ and pyrite, with minor amounts of chalcopyrite and usually 
a fair amount of gold and silver. Oxidation generally extends about 70 to 150 
fect, below the' surface. Most of the oxidized ore was mined during earl1e!' 
operation. The ore lenses generally are not extensive and do not seem to be " 
distributed according to any regular pattern. Frequently they do not fill tho 
entire fault fissure and have walls of breccia ' and gouge that need support 
while the ore is beine mined. This is not univor~ally true. There arc some 
quartz veins with solid walls that stand well. ' 

RSCENT DEVELOPMENTS 

A number of the old mines were reopened in 1942 and 1943, and some new 
development wor~ has been dono at some of them. Pa:'t of this work was pri­
vately financed, but more of it was financed with' loans from the Reconstruction 
Finance Corporation. Reports on the individual mines oxamined follow. 

CUSTOM Mill.; 

F. J. McEntee, Jr., and D. F. Zlatnik, operating as the Mineral Park 
Milling Co •• remodeled tho Keystone mill ancbogan 'milling custom o~(; in July 
1945. Tho mill has fOUl' receiving bins. Shipments from the individual minos 
arc accumulated and milled separately. Lead and zinc concontrates are made. 
Zlatnik reported, on May 28, 1946, that tho ory tr'6atcd had. gradually increased 
to about 1,000 tons per month, and th~t shipments ha.d bec,n received from seven 
mines in May. He anticipated a considerably greater tonnage after the ceiling 
p!'ico and premi'¥Il r,atc:s for the noxtflscal yee:r arc fi~od. Tho 'mill capacity 
is about 75 tons per day. 

The oro-purchasln8 schedule, calculated on 50 percent lead concentrate 
and 50 percent zinc conc.?ntratc, follows: ...... , 

. ' 
~ , 5 ';" 

.... ~ ... 
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DETROIT mNE 

Location, Accessibility, and Ownership 

The Detroit mine is situatedaoout 6 miles south of Chloride. A good. 
graded road leads to the property, which lies 1/4 mile south of the road t; 
the Summit mine. The spur ro~d to the Detroit mine continues southward to the 
Golden Eagle mine, which adjoins the Detroit on ,the south. 

The Detroit group of four claims is owned by Sam Norris of Kingman. 

History 

The early work on the Detroit mine dates back to about the 1860 I s. This 
was directed toward the exploration and extraction of gold ores, as shown by 
the mining of the oxidized porti,on of the vein and rejection of the suliide 
ores which contain zinc. The ciaims' 'had been aband.oned and were relocated by 
Norris in 1938. No attempt was m.de to develop the mine until recently, when 
development loans were obtained from the Reconstruction, Finance Corporation. 

Production , 

No figures on early production were ,obtainable. The size of an old 
sto~e indicates that about 100 tons of ore was extracted from it. This was 
in the oxidized footwall portion of the vein. The sulfide ore on the hanging 
wall was not disturbed. It appears that some ore was mined from open cuts on 
the outcrop. 

Ore Deposits 

The ore occurs in a fault fissure in amphibol,ite and grap1te that out­
creps for a length of 200 feet and is 3 to 14 feet wide. This strikes N. 350 

W. and dips 760 southwest. The fissure filling consists of quartz, fragments 
of granite and schist, and gouge. Metallization occurred along the walls of 
this fissure, leaving barren ,material in the middle. Sulfide ,ore, carrying 
pyrite, galena, sphalerite, and chalcopyrite, occurs on the hanging-wall side. 
There is up to 4 feet in ,width of ore on the footwall side that ,is oxidized 
near the surface. The early mining was done in this oxidized ore~shoot. 

- !>eve16pmemt 

A crosscut ad1t, driven Bome 300 teet southeasterly, intersected tho 
vein at 270 feet from the 'portal 'ana 100 feot below the outcrop. 'A south 
drift on the vein from the crosscut is 90 feet long, and a north drift is 20 

, . feet long'.. The south drift was started on the footwall but was turned to the 
hanging wall at 35 feet from the crosscut. A winze was sunk 100 feet 9n tho 
footwall of the vein from the end of the north dr:U't. ~eop,eratol:' plans to 
cro8~cut to the hanging, wall at the bottom of lhe winze and the~,sink 50 feet 
farther. Wator was ' encount:ered' 95' feet 'below the 'a.d! t 'level. 'This onters so 
fast that little progress can be made in the winze until a pump that was 

. ordered is installed. ' 

- 26 -
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BIJR£AIJ OF MINES SAMPLES 
NO. WID. " PB "ZN " CU DZ.AU DZ.AI 
~I$I $.0' 0.1 7.0 1.01 .010 I~.'O 
~1$7 4." 0.1 4.4 ~.70 .00$ 7.7$ 
~I$. 4.S' 0.4 '.1 0 .•• Til '.10 
~1$9 ~ .. ' 0.1' 4.7 1.14 .00$ I.~O 
$1.0 $.$' 0.1 4.$ 0 •• , Til 4.1$ 
~I" 4.0' 0.1 4.1 1.01 Til 1 •• 0 
~III J.O' 0.1 I •• 0 •• ' Til 1.1$ 
$1'$ IDt.WI' 0.1 $.7 0.$6 Til 1.$$ 

/ ~256 .'c. IlUIIEAU OF IIINES SAIIPLES 

i 10' 40' 

SCALE 

S.p!., 194~- Workill,' acc ••• /bl. 

J26~ - Sam pl. af dump ",al.rlal fro", WillI' 

, , 
\ 

\ , 
\ , , , 

Figure 8. - Sample map of Detroit mine. 
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A small stope was mined from the oxidized footwall ore Just south of the 
crosscut an the adit level. Two shallow shafts, 40 and 50 feet deep, were 
sunk on the outcrop. The 50-feot shaft is over the south drift on the adi t 
level. ' An old adit was driven about 1,000 feet northwest of the portal ,of 
the worlting tunnel, and some drifting was done on , a vein. That work is ' 
inaccessible. ' 

Sampling 

A grab sample of the muck from the winze assayed ;.7 percent Zinc, 0.1 
percent lead, 0.35 percent copper, and 1.55 ounces per ton silver. The winze 
could not be sampled without interrupting the york 1n progress. 

Seven samples were cut in the south drift. The samples show that there 
is a width of abOu,t 5 ~eetof mill-gra.de are in the last 55 feet of ~e 
drift. The sample.g from ~his part of the drift averaged 0.; perc~nt lead, 
5.3 percent zinc, 2.50 percent copper, and 7.2 ounces silver per ton. The 
sample locations and detailed sample data are shown on figure 8. 

An old shaft above the south m'ift shows evidence that the vein is com­
pletely oxidized dcwn to 50 :feot above the iir'ift. The faeD of the drift is 
very near the end line ' of the claim. 

This are shoot extends acros~ the south end-line of the Dotroit claims 
into the Golden Eagle Bround. Open cuts on the oxidized outcrop of the vain 
show low motal values for some distance south of tho common -end line. If 
later development ' should prove that this ore shoot ~~ends downward to tho 
lowe!' loyol, then tho extonsion of the ore shoot in the Golden Eagle ground 
could bo extracted through the Detroit workings. Tho Golden Eagle ha.s lain 
idlo for a long time. It was 'Worked during an earlier period through a shaft 
1/2 rule farther south. The old workings arc all caved but the dumps bear 
evidence that the workinga vere Qxt~nsive. 

No production was mado after the mine was examined in September 19',lj. 

VICTORY lvITNE 

The Victory mine, formvrly known as the Wrigley, is situated on tho cast 
slope; of the Cc-rbat Range, about 15 miles by road north of Kingman and ;8 
miles' by road from Chloride., 

, 
", F. Nel,son attempted to rchabil1 tate caved and flooded workings 'With the 

aid (If an R.F.C.lo~. Entry to the mino was throueh a shal'truportcd to be 
several hundred feet deep and to have several lov'als driven on the vein. 
The work of roopening this shaft had been abandoned whon it was visited by 
eI1Glncero of the Bureau of Mines. Subsell-uont flooding and some fresh caving, 
has made the mine entiroly inaccessiblo. , 

-' 27 -
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SUMMIT MINE 
~' 

Loc~ion and Accessibility 

The Su.mm1 t mine is situated near the crest of the Cerbat range about 12 
miles southeast of Chloride. It is reached from the west by a road that 
serves the Alpha, Detroit, and Golden Eagle properties also. A road from 
Kingman goes up the east side of the range to the mine. The higher sections 

. of beth these roads were in such a state of disrepair as to be almost impassa­
ble. An access-road proposal for the improvement of the road from the west 
to the Summit and Alpha mines was approvodby the Bureau of Mines and was 
comploted before July 1, 1945. ' 

Ownership 

The Summit group of 40 claims is owned byL. L. Robinson of Los Angeles, 
Calif. It was leased to the El Dorado RoY<~r Mining Co., but the lease was 
relinquished in August 1943. I, 

History 

Tho U. S. Smelting, Refining &: Mining Co., operating the mine on a leaso, 
sank a vertical shaft in 1924. The Keystono Mining Co. shippod 12,000 tons 
of ore, which was stoped above the first level in 1936. Tho mine was thor­
oughly samplod in April 1942 by Miles P. Romney, engineer for the U. S. 
Smelting, Refining & l-1inin.3 Co. The El Dorado Rover Mining Co. leased it in 
Decomber 1942. This company did some neW development on tho lower levels 
with tho aid of an R.F.C. loan~ and shippod 23 cars of ore, much of which 
wns stoped above tho first levol. Tho 'company decided that not enough oro 
could be devoloped to supply a mill from this mine alono. It shut down in 
August 1943 and returned a socond R.F.C. loan • 

. Ore Deposit 

The ore-bearing vein, which is 3 to 8 feet thick, occupies a fissure in 
granite and amphibolito that stand woll with littlo timbering. It strikos 
northwostorly and dips steeply northeast. The principal gang~o is quartz 
with a considerable amount of gougo. The oro minerals aro galena, sphalerite, 
pyrito, and chalcopyrito, with some gold and silver. The sulfides are largely 
oxidized above tho first level. Tho metal content is below oro grado in much 
of tho vein. The material with sufficient concentration of tho metallic 
minerals to constitute oro oecurs in lonses' thnt seldom occupy tho full width 
of tho vein. Somo of thoso arc too emnll to mine. Three ore shoots with 
sufficient volumo to repay the cost of minJng are exposed on tho first level. 

, Ono of theso is developed on tho second levol alao. Two 'of those shoots aro 
load-zinc ore and ono is copper oro. 

Dovelopmont 

The mine was opened by a l-l/2-compartmont vertical sh~t with levels at 
depths of 160, 200, and 300 feet. Tho l60-foot lovel has about 750 foet of 
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Figure 9. Elevation of Summit mine and sample plat of 160 ft. level. 
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drift and has a second ebnnection to the surface through·:a ,65';'feot adi t. 
Drifts on the 200- and 300-foot levels are 50 and 65 feet long, respect~vely. 

Sampling 
. " " 

Detailed sample plats of the 160-foot, the 200-foot, and the 300-foot 
levels vere furnished by the U. S. Smeltirig, Refining & l-tlning Co. (fig3. 9 

""" and '10). A few check samples were cut by the Bureau of l-1ines I eIl6ineers. 

~. O~ere.tion 

The mine was leased by Ralph R. Langley @f Kingman aft"er it was releaseo.. 
by the El Dorado Rover l>1in1ng Co. Langley assumed the unpaid balance due on 
the first R.F.C. loan to thi former lessee. When the mine was visited by a 
Bureau of Hines I engineer14 in December 1944, LB.l161eYI, had sunk a 50-foot 
winze en the 160-foot lovel, about 400 feet northwest of the main shaft, and 
drifted in both directions from the bottom of the winze. The winze is at the 
middle of the No. lore shoot shown on_fiBure 9. The sublevel is about lSO 
fect long. Ore was stoped continuously from this sublevel to the arch bolm. 
the 160-foot l'ovel. This ore shoot was found unc..isturbed above tho i60-foot 
levol and waE stoped to 20 feet from the surface. Langloy reported that 3,[,00 
tens of ore was mined from above tho level. A total of 6,049 tons of ore was 
mined in the period from October 1943 through April 1946. This averaged 4.42 
percent lead, 7.1& percent Zinc, a!1d 0".16 percent Copper. The precious-motal 
content per ton was 0.0738 ounce gold and 5.82· ounces silvor. The ore was 
shipped to the Keystone mill after that started cperating. The truck ha~ is 
8 miles with tho grade s£ainst the load in the last 2.5 milos. 

W11en the mine was visited on ~by 27, i946, L~1Bley had started drifting 
on the 300-foot lovel to continuo the level about 500 feet northwest .mder the 
No. lore shoot. Tho level had been advanced 65 feet northwest and also a 
little to the southeast. 

Langley rcport(;d that thoy wero entering good lead-zinc oro to "the north­
west and some copper oro to tho southeast. He wa~ beginning to stope this are 
while the drift "as being advanced. 

Concentration Tests " 

Concentration te3ts of u bulk sample taken from stepe chutos wero made 
in tho Bureau of Minoa testing laboratory at Salt Lalce C1 ty. Select1 ve flota­
tion, after grinding to minus 65-mcsh, recovered 86.8 percent of ,tho lead.in 
a concontrate that assayed ~l.l percent load, 7.4 p~rcent zinc, 2.1 p'crcont 
coppur, 1.87 ounces per ton gold, and 34.1~6 ounces per ten t'lilver; 6S.7 per­
cent of the zinc in a. concentrate that assayed 3.0 percent lead, 50.0 percent 
zinc~ 1.-5 p~rcent copper, 0.30 ounco per ton cold, and: 7.2 OloU1ces par ton 
silvor. 

ill Chaco A. Kumke. 
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A third copper-iron concentrato aosayed 24.0 percent copper, 0.27 ounce 
per ton gold, and 2.15 ounces per to~'silver. The copper recovery in this 
concentrate was 65.4 percent. 

ALPHA MINE 

Location, Accessibility, and Ownership 

The Alpha mine is si -tuated 'about 1 mile from the Summ1 t mine on the 
western slope and near the crest of the Cerbat Mountains in sec. 32, T. 23 
N., R. 17 W. It 1s about 7 miles southeast of Chloride and 4 miles east of 
the old Kingman-Chloride highway~ It'is 4.5 miles by road from the highway 
to the Alpha mine. The road to the two mines was improved under the access 
road program prior to July I, 1945. 

" ' 

The Alpha group of four claims is owned by C~oline Daniels Moore of 
Kingman. The mine has been leased to Ralph' R. Langley, Box 455, Kinsman, 
Ariz. " 

History 

The mine was located in the late 1860's or early 1870's. It is reported 
that $200,000 worth of ore Was taken from the mine and shipped. Part of this 
was from the oxidized zone and part from the sulfide zone. No records are 
available as to the ' grade or tonnage of the ere mined. The lower tunnel was 
partly cleaned out and retimbered with the aid of an R.F.C. loan. The greater 
part of the mine was accessible when the loan was exhausted and the work was 
suspendod. 

Deocription of the Deposit 

Tho ore occurs as lenses in a fi nsuro vein in granito. This vein strikes 
11. 600 W.and dips 500 to 650 northeast. It is continuous and has a consid­
erable amount of gouge for the greater part of its length. There is very 
little metallization except in the sulfide lenses. The principal minerals 
are quartz, galena, sphalerite, chalcopyrito, and pyrite. From the worl~ dono 
GO far, it appears that the lenses have no connection with each other and that 
they do not occur in any regular pattern. 

Development and Mining 

An adit was driven from tho hillside a distance of 1,200 feot southeast 
on the Alpha vein (fig. 11). At a polnt 600 feot from the portal, a raise 
was driven 240 fOQt on tho vein to connect with tho upper adit or 200-foot 
lovel. This upper tunnel was driven from ,the surfaco a d:!.stance of 400 feet 
on tho vein. From tho lower luvel a stope over 300 feet long was carried to 
a height of 80 feet, ' according to mine maps. This stopohas caved, and tho 
back is inaccossiblo. ' A win'ze was sunk bcfow tho turmel lovol, and it is 
reportod that high-grado oro was taken from tho winzo and an adjoining stopo. 
The winze is now flooded. A small stope has been mined from a sublevel off 
the raiso to within a·fewfeot of thd upper tunnel. ' From the upper tunnel a 
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stope 150 feet long ~as mined to a height of 30 to 60 feet. This stope 
breaks through to the surface. Some ore was stoped from below the upper 
tunnel, and the stope was filled.with waste. No work is being done at the 
p:::-esent time, and most of: the machinery has been remov~.d from the property • 

. ' ;: :. :.' ' .' ~ Sampling .. :. ' . 

. ' ~ ; .:' . ',: ' . 
A copy of Langley's assay map of the Alpha mine was furnished to the 

Bureau of l-tlnes a.nd is included in this report. Most of these samples were 
tal:en at irregular intervals, 'and s'orne of them were tal(en so as to include 
small bun:hes of high-grade ore. . Seven samples were cut by t.he Bureau e1161-
neer to check the other sampling. The s~es from the north side of the 
small stope off the main raise are ' mill-oro grade. The Bureau samples were 
cut across the entire exposed width of the vein. The two oets of samples are 
shown on the assay plat (fig. 11) • . 

No. 
3264 

3265 

3266 

3267 

3268 

3269 

3270 

. Detailed data on the sampling follow: 

Bureau of Mines Samnles :. 

! 
I ~Cngth, 

Location : Description . , 
foet 

N. side of stope bolow iHeavy sulfides on 
200-ft. level, N. side foot and hanging 

. wall 4'.0 
Sublevel, 17 ft. south OXidized, little 

of raise. sulfidE; 3·0 
Sublevel breast. Oxidized, altered 

granite 2.0 
Sublevel, N. e<nd at top l.foot with heavy .. 

of ladder. sulfide 3·0 
Raise, 25 ft~ 'abov~ sub- Oxidized, some sul 
level, S.sido fides 'on footwall 3.7 

Stope below200-foot 
level, N. side above 
platform. Little sulfide 3.0 

Sublevel, 38 feet below Ll ttle ' sulfide, 
200-foot level. partly oxidiz e,l 3·3 

Later .Operation 

Assays 
Percent Ounces 

Pb i;- Cu Au ~ 

0.1 P·7 2.24 0.040 6.65 
I I .5 .8 .23 .oi5 1.45 

.1 I .1 .08 .005 .45 

7.2 p.9 1. 78 .16) 5.45 

I .21.6 .61 .010 4.00 

I 
.2 .5 .84 .015 4.80 

.1 '.3 .19 .010 2.30 

On~shipment of 64.8 tons of orb wao made to tho Keystone mll in 1945. 
This averaged 3.91~ p~rcent lead, 5.05 percont zinc, and 0.50 porcent copper, 
with 0.07 ounce gold and 7.30 ounces silver · per ton. Mr. Zlatnik, of the 

. Keystono mill, reported that tho ore respondud exceptionally well to solective 
flotation. No work hns been dono at thia mino in 1946. 
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GOLCONDA 'ruNE • 
•• 

The Golconda mine was one of the two deep mines of the district. The 
shaft was sunk to a depth of 1,600 feet, and extensive stoping was done above 
the l,400-foot level. Production ceased when the mill burned 1n 1917. Total 
productf~ry to that time 1s reported at $6,500,000 in lead, zinc, gold, and 
silver.~ The mine has been idle since 1917, although good ore was reported 
on the l,400-foot level. The workings are badly caved, and the mine stands 
full of water to the adit on the 600-foot level. 

DE LA FOUNTAIN MINE 

The De La Fountain claim is situated near the. summit of the Cerbat Range, 
about 15 miles by road north of Kingman. It is owned by Messrs. Farley, 
Thomas, and Stevens of Flagstaff, Ariz., and 1s leased to L. M. Dickens of 
Kingman. The mine was operated recently arid yielded two .carloads of sorted 
ore in the last few months. The reported metal content of i, these shipments 
was 14 percent lead, 28 percent zinc, 0.02 ounce gold per ton, and 2.0 ounces 
silver per ton. 

It is reported that four levels were opened in the course of ' the early 
mining. Only one is accessible. Thero are three stopes on this level, 
testifying ~o more substantial production during the earlier operation. ,The 
romaini~ or.e on this level is in small pillars and along some of the' stopos 
margins. Tho two carloads of sorted are shipped by the present operator were 
gleaned from these stapes. Four samples, taken from such remnants of ore in 
the stapes averaged 3.6 percent lead and 14.2 percent zinc, with negligible 
gold and silver over widths of 1 to 4 feet. 

JIM KANE MINE 

Location, Accessibility, and Ownership 

The Jim Kane mine is in Cerbat Cenion near the summit of the Corbat 
range, 5.1 miles east, of paved highway U. S. 93. The road to the property 
is in fair condition, but the grades are steop and the curves are sharp in 
the last 2 miles. 

The group of 11 claims is owned by Jim Kane, of Kingman, who lives on 
tho propert~.: , 

History·' ·· ", 

A small shaft was sunk to a depth of 3Q feet during the early mining in 
th1.s district. Jim Kane rolocated tho claims in 1915 and has held t.hem to 
the present time. Tho California Chemical Spray Co. leased the property in 
1939 and drove some drifts from the lower tuhnol. After 6 months 'fork they 
gavo up tho lease. No work is being dono at present. It 1s reported that a 

lL! Arizona Bureau of Mines, Arizona Metal Production: Bull. 140. 
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few cars of orewer6~iled at s ' locai mill, and.some ore was' shipped-direct 
_ to the.. smelter,put--IIO"figures were available as to the amount or grade,of 
. this pr.oduction .. . Kane stated that a ca.r~oa~ of ore had . "gee!'l· shipped ·from the 

.. claim south ··of ·hie ' house, whIch .assaYed .47 percent lead and 42 ounces per ton 
silver; This 'ore was packed o~t by .burros. · He also reported that during the 

. flr~t World Warsev~ral ~undr~~ ,pounds .of steel galena wa~ sold for radio 
crystals at $0.25 to_ $1 per po.und... . , . . . . . . , ' . . 

, ', 
" .... ". ". 

Descrip~~on of. the Deposit , . 

The ore occurs in brecciated and altered gouge material in a fault zone 
striking N. 600 W.;and dips 600 northeast. · ~Thie · zone varies in width from 1 
foot to'20 feet. The country rocks .are,amphibolite and gneiss intruded by 
dikes and irregular , masses of y'o~er .granlte porphyry. In the one accessible. 
stope the galena occUrs : lnsmall bunches and in small streaks in altered 
granite.. Several tons of 'high-gra.,de galena ore have l

• been sorted and stored 
in the 'stope. The ore is 'very .spot.t.y:,. and. hand sortine would be necessary to 
obta.in a m111~ng grade · of ·ore • . ~.here ar.o· several minor f cult zones of similar 
character ~hat· have been partly .. e;xposed. in the· workings (fig " 12). Small 
showinga' of lead and zinc minerl"-;i.s . occur. in these,' but in gr:'!1er1.1 the small 
bunches of orc'~e more ecattcre~, than . in . the major fuult zone des~rlbcd 
above. A little bcryi has . been found in two· small ' outc:!'ops of pegll'.ati to on 
tho claim at the south end of tl).O . group • . . Mr. Kane 'statod that he had picked 
up ·20 or ' 25 poUnds of-crys~als. , Two small pieces 'were focnd en the outcrops 
by ,tho Bureau engineers. The PGS~tito . does not seem to be a continuous dike, 
but _rath~ two 'acpara~e b~chcs • . .l30th .of tho dct,:,-che~ outcrops arc small. 

~e .. v:clopment . .. .. . . . . ' . ' 

The underground workings aro shmm. on figure 12, ' traoed' n'om an: undated 
map .by Klamp, Arturo, ~d B;Lythe of. :the. Producers· Mining' ~o.· . ' . 

. . . . . . . . . 
SampliIlg . 

. The prospect was thoroughly eampled by the Producers Mining Co.A. copy 
of their assays; suppl~ed by Mr • . Kane, .1s .attached. ~ : ... ' 

J • 

. . .. ' . . ' . 

. . . . . ' 
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Table 4. - Producers Mining Co(_ samples from Jim Kane mine 

No. Description 
Wid th 'I--0,:","un;.;;.;...;c..,;.e..;;.s~--I~P=-=e;.;:r...;.c-Ten~t:--_ 
feet Au Ag Pb Zn 

,2801 Dump at incline shaft •.••••...•••.•.•••.• 
2802 Dump at :30 foot crosscut tunnel •••••.•••• 
2803 Dump at 70 foot crosscut tunri.el •••••••••• 
2804 Mill dump at middle tunnel •.••••••••••••• 
2805 Grab of high-grade from dump •••.••••..••• 
2806 Face of north drift from stope ..•.••••••• 
2807 Cut north drift from stope, middle ' tunnel 
2808 do . . _ ..•.••••.•...•.... 
2809 I . do ...•........•....... 
2810 do ................... . 
2811 do ................... . 
2812 Cut sample stope, north end hanging wall. 
2813 Cl~t sample stope •.•••••••••••••••.••••••• · , 
2814 Cut sample stope, footwall •••••.•••.••••• 
2815 do ......•.........•... 
2816 do •................... 
2817 do ................... . 
2818 do ................... . 
2819 do ................... . 
2820 do ................... . 
2821 do ................... . 
2822 Cut sample stope, hunging wall •.••••••••• 
2823 Cut corner south drift from stope. ~ •.•••• 
2824 Cut at corner E. side S. drift 4 ft. S. 

,3.0 
4.0 
4.0 
5.0 
,.0 
8.0 
5.0 
6.0 
3.0 
4.5 
3.0 
4.0 
4.5 
5.5 

4.5 
4.0 
3·5 

of Ina.nway ••••••.•••••••••••••••••• '. • • • • • 5. 5 
2825 Cut in rai se in hanging walL............ 2.0 
2826 Below 2825 •••••••••• '. • • • • • • • • • . . • • • . • • • • • 2.0 
2827 Be low 2826 . .....•. '. . . . . . . . . • . . . . . . . . . . . . . . 3. 0 
2828 Cut 10 feet south of 2824................ 5.0 
2829 Cut 10 feet south of 2828................ 3.0 
2830 Cut at face south drift. ' .•.••••• ~ ••• ~.... 2.0 
2831 Grab from muck pile at face •.••••• ~ . • • . • • I 

2832 Grab from pile in stope ••••• ' ............. . 
2833 No. 1 underhand middle tunnel 30 'ft. from 

portal.................................. 3.5 
2834 No. 1 underhand middle tunnel 30 ft. from 

portal.. . . . ... . . . . . . .. . . .. . .. . . . . . . ... . . 4.0 
2835 No.2 UT!derhand, 60 feet from portal..... 1.3 
2836 do. . . . . . . . . . . . . . . . . . . . 3.0 
2837 Cut in bottom No. 1 drift south middle 

tlUU'lel .............................. ~ . . . 5.0 
2838 Cut at No.1 chute, middle tunnel........ 9.5 
2839 Cut face of 30 foot crosscut tunnel. ._. •• 2.3 
2840 Cut incline shaft on Pillar •....•.•..•... 1 3.0 
2841 Cut from north incline shaft............. 2.5 
2842 Chip from outcrop south of middle tunnel. 2.5 

34 -

0.01 1.70 3.07 5.tiO 
.02 1.40 5.40 6.60 
.01 1.00 4.60 2.70 
.01 0~60 3~20 1.10 
.04 7.50 59. 30 3~' 60 
.02 2.70 1.56 1.20 
.005 Trace Trace .60 
.01 .90 , 0.25 1.15 
.01 .90 3.54 .80 
.01 3~90 2.25 1.30 
.03 , 1.30 6.00 1.40 
.04 29~40 3.65 1.30 
.01 ' .70 2.10 .80 
.01: 1.30 5~80 3.80 
.005 .50 1.30 1.00 
.01 2.40 10~30 1.80 
.02 1.00 3.55 2.60 
.01 1.50 8.10 3.10 
.01 1.30 7.65 .70 
~005 .40 0.55 .50 
.02 I .30 Trace 1.00 
.08 6.10 5~50 4.25 
.02 2.30 11.35 2.90 

.03 

.01 

.01 I 

.04, 

.02 

•
02

1 .02 
.01 
.04 

.01 

.01 I 

.02 

.02 I 
I 

3.80 7.80 
.20 3.00 
.50 2.50 

4.30 13.60 
1.10 1.80 
2.30 0.25 
2.00 5.75 

.90 Trace 
8.80 17.90 

1.90 
.90 

1.20 
3.80 
2.50 

.40 
1.00 

.50 
3.90 

.80 5 • 50 1. 80 

• 40 3. 60 1. 30 
1. 70 1. 65 1. 90 
1. 60 4. 60 1. 00 

.01 .20 1.40 2.50 

.01 2.00 Trace .70 

.02 I 3.90 15.65 7.80 

.01 1.00 4.80 11.20 

.01 I 2.00 14.60 6.70 

.01 Trace Trace 1.70 

Tal 

No. I 
~, 
28,44 
2845 c 
28,46 c 
2847 C 
2848 
2849 G 
2850 C 
2851 C 
2852 C 
2853 C 
2854 c· 
2855 C' 
2856 c' 
2857 c 
2858 C 
2859 c' 
2860 C 
2861 C' 
2862 c' 
2863 C: 
2864 c' 
2865 Cl 
2866 
2867 
2868 
2869 c' 
2870 G 
These : 
they w, 



;ent 

7 7/~OO 
0 6.60 
0 2.70 
0 1.10 
,0 3~'60 
,6 1.20 
'e .60 
~ 5 1.15 
,4 .80 
:5 1.30 
)0 1.40 
;5 1.30 
1.0 .80 
~o 3.80 
)0 1.00 
so 1.80 
'>5 2.60 
LO 3.10 
)5 .70 
55 . • 50 
; e 1.00 
50 4.25 
35 2.90 

80 .90 
00 .90 
50 1.~0 
1)0 3.80 
80 2.50 
25 .40 
75 1.00 
ce • 50 
90 3,90 

50 1.80 

60 1.30 
.65 1.90 
. 60 1.00 

. 40 2.50 
tce .70 
.65 7.80 
.80 11.20 
.60 6.70 
'lce 1.10 

", 

R.I. 4101 

Tablo 4. ·-Pr6ducer~:·Mip.i11g Co:' samples from Jim Kane mi~~' -(~ont1nucdj 

: i .. . . Wi!ith, . Ounces F~rcont 
flo. Descr1ptidn .. .. . . feet Au Ag Pb Zn 

2b43 Cut from incline raise................... 4.3 0.02 2.60 4.75 4.00 
28.44 dO •.•• ; .•••••••••••.••• 3.0 .01 .80 4.30 5.40 
2845 Cut from incline raise, north side....... .. 4.5 .01 i.to 11. 70 5.30 
2$46 C:ut from incline. ra1ee F.; W. ............. 2.()' · ·.02· .. 2.50 10.,10 8.60 
2347Cutfromtunne15; •••.••• · •••••••••••••••• ' 7.0 · ~Ol .20Trace 2.50 
2848 . , do •••••.•••• :....... •.•••••••• · 5·.0.· ... .01· .30 I do. 1.40 
21349 Grab from dump twmel 5 •• :................ .01.20 I do. 1.10 
2850 Cut incline raise above 2846 .............. . . 4.0 , . • 01 .3012.30 .1.20 
2851 Cut incline raiGe above 2850 •••.•.••••• :. 2.0 , .005 .10 .50 . 2.30 
2852 Cut hanging walL 5 feet south 2851.'...... .' 2·.0 .01· .. 2. 40 16.60 5. 10 
2853 Cut incline raise 10 feet 2843 ••••••••••• : 3.2 .01·1.00 4.20 1~.~·0 
2854 Cut, middle tunnel St • . 15, north corner... 4 .. 0 I ·.01 .70 3.80 Trace 
2855 Cut middle tunnel St •. 15 1 sou:t;.h cor;Ier. ~ .• ',' }.5 . .0+ .70 2.10 0.70 
2856 Cut south drift 12 feet south of st. 15.. 3.0 .01 .90 5.80 Trace 
2857 Cut south drift 35 feet sou.th of st.· l5 •• j 4.5 .02 3.30 Trace do. 
2858 Cut south drift 40 feet south. of st. 15,:1 4~2 .02 4. 50, 2.00 0.60 
2859 Cut middle tunnel st. 16, corner crosscu~ 2.5 .02 3.80 4.80 3.80 
2860 Chip from boulders tunnel #5 ............. 1 .005/Trace Trace Trace 
2861 Cut, face of open cut below tunnel #5· •••• 1 2.3 .02 .120.30 3.60 3.~0 
2862 Cut, outcrop below Kanes house ••••• ~..... 2:5 1' .OOJI .10 Trace 2.~0 
2863 Car sample from #1 chute •••••• .••••• ~ •••• .I .01 i 1.6.0110.70.)0 
2864 Car sample from #2 chute......... ........ - .01 I 3. 10 .'17. 10, 4.20 
2865 Cut, upper north tunnel.................. 3.0 :01, 1.801 7.20 2.40 
2866 do •••.••••.••••••• ~~.. 3.0 .01 . I 1.60

1 
9.60 5·50 

2867 do..... •. •• . . •• .. . .•• •. 4. 3 ~ 01 I 3.60, 6.80 4.20 
2868 do.................... 3.5 .01 1 1.50 4.00 7.20 
2869 Cut, pit 300 feet north upper turinel..... 3.0 .0051 Trace Trac~ 1.4~ 
2870 Grab ~ump on Silver Queen clai~......... - .01 , 3.90 0.10 . 1.00 
These assays were copied from .a .. f1h~et furnishe9. .by Jl,m Kane, who stated that 
they Were copies of the samples taken and assayed by the Producers Mining Co • 

Seven check samples were cut in the main stope. These agreed fairly : ' 
closely with the Froducers Mining Co. samples. · 

I ~ ' . 

. ;', " .- .... 

... 
. ' . 
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.' .- Assays . . 
Length· Percent - .. . .. .. . . . ' .. Ounces 

No. Location Description feet .. ··Pb Zn ' Cu' Au Ag 
2~44 Stop.e drif.t, north breast Altered gran1 te 

and schist-, ' . 
." . " . ,' . 

some sulf1de 4.0 1.4 0.2 0.02 Trace 0.70 
2845 Stope drift, '10 ft. from . . . . .. 

~" . 
N. breast ••• II ...... ....... ,,' e ' .. · 

· . do. .5.0 .2 .2 • 02 do • .20 
2846 Stope 'drift, 20 ft.· from · ... . . 

N. breast .... ' ..... e O. ' ..... ' .. ,, ' · . . . ' 'do;' . . . , . "5.' ~.4 .2 .02 do • .60 
2847 Stope 'drift, '30 ft. from ' . . ; ... . " ." 

N. breast ...................... ' .. do. .. 
5.1 2.8 .1 . .05 0.005 1.·40 

2848 Stope drift, ·40 ft. from ' . . . . . . .. 
N. breast ..... '" ........ "" ...... ' ... · .. , ~ do. 5.2 6.3 ' ,3 .05 Trace 1.35 

2849 Stope drift, 50 ft·. · from 
N. breast .... ' e ........ ' . ," ... ~ '. 0. . ' . do'. 6.5 7·3 1.8 .04 0.005 1.30 

2850 Stope,. northwest side .. .... do. 6.5 .1 .4 .02 Trace .15 

. , CHICAGO GROUP 

The Chicago group of four claims' is situated on the north side of Ce~bat 
'Canyon, about 12 miles by road south of Chloride. The group is owned by J. 

A. Bell of Summerton, Ariz., and B. Abl'eman of Chloride. 

There are 0. number of short tunnels, shallow Shafts, and pits, all on 
. oxidized outcrops uf veins. One' sample' of' oxidized vein material was cut at 
, tho bottom of a 30'-foot shaft·. · The sample', taken over 2.5 feet, assayed 0.4 
, percont lead, 0.2 percent zinc', ' 0.06 p'ercont toppor, 1. 9 ounces per ten 

silvcr, and a trace of gold."'·· , .... ... . , . . , . . 
. ..... . ........ .. 

. CER1lAT }UNE' . 

Loco.tion, . Accessibility, and Ownership 

This property is on a WGstern spur of the Cerbat Range north of Kingman 
and south of Chloride. The mine is reached by turning to the east off paved 
U. S. Highway 93, 7.7 miles south of Chlori·ie Bne:. followiIl6 a ' di~t road 3.7 
miles, and then turning left on a branch road that leadoto the Cerbat mine 
about I milo north. The last milo of the read is impassable. 

There are five claims in the group, owned JOintly by F. A. Morrison, of 
Kingman, who is in chargc of the property, and the Pelton brothers. Three 
of the claims are patented and two are unpatented. 

History 

Tho property Wlle worked intermittently during the poriod 1869 to 1906 
for geld and silver. It was credited with a production of $200,000 in gold 
and $50,000 in 8ilver.~ The mine was acq~ired by the present owners in 

16/ Arizona Bureau of Mines, Arizona Motal Production: Bull. 140. sere 19. 

1669 - 36 - . 
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CONTR[J3l:TIO~S T O ECONOMIC GEOLOGY, l00~ , PAUT 1. 

It is d eyeloped by crosscut tunnels amI drifts. JIIo,,; tly within a verti ­
cal range of 100 fee t. The country rock is sheared pre-Cambrian 
biotite granite. The yein has a \yidth of about 40 feet, and dips 
steeply sOlltll\yeshyard into the mountain. It seems to consi,:: t mainly 
of an altered and rephced cru,.:hed aplitic granite 01' rhyolite dikc. 
The values fa \'or the foot-wall s ide of the ,"ein , heing g reate::i t neal' 
its contact with t he g ran ite. This mine prolluces goIJ -sih'c r -ll'a tl 
ore. The last carload shipment mack at the time of the \\Til l-r's 
yi s it <lYer aged: Go ld :3.1G ounces and siher 8 ounces per tOll, all (1 
lead 1T.:j per cent. 

Rll ra l and fl uc/.:c.'lc mincs.- These two mines arc locat e-I l in ti l(' 
northeaslern part of t he ~Iineral Park di ,.:trict. at an elenltion of 
about 5.000 fcd. They are bll t a f ew hund red f eet apa r t aml arc 
situated 0 11 t he ,.;ame ,-eill. the Hural being on the ,ye;:: t and till' BIH:k­
eye 0 11 t he east " ide of tIll' same gulch . The principal de \'e l opll1\'llt~ 
in the Rural con ,,;i,:: t of a ~OO-fuot shaft and about 100 fee t of cl r ift. 
and in the I3uckeye of ,'-.0 feet of drift, toward the fa ce o f whi ch 
the n in is f:l1dt ec1 off to the nor th by a lateral throw of about T;j 
feet. The R ural shaft cOlltains ,Yater. The yein in the Rmal minp. 
dips soutll\yard at angles of about 80°, but in the nuckeye it Ilip,; 
to th e nor th at ang le,.; of about 70°. It is :2 to 8 f eet thick all(l i,.; 
a~soc i ated \\' ith a lli ke of the apli t ie g ranite intruLled into the CO lull ry 
rock. \yhi ch is pre-Cambrian ~chi ~t. It locall~' shows a -i -inch to 
:W-inch ore shoot. lll o,::tly iron and copper pyr ite", with streaks of 
ar;:en o p~Titc . black oxide of mangane;:e. alHl some cher t and quartz. 
the quartz be illg more promincnt in the I3uckeye lhan in thp Rural. 
Thc walb are generally frozcn. The orc contains sih-cr, go ld , and 
copper. with the \"alucs high in g old. 

Co7del/ Star lIIiltc .-The Golden S tar (fol"lnerl .\· LOlle S tar ) 1I1 il1\' 
is located about a milc northcast of )IillPral Park, 0 11 open g-rollli li. 
It produced r ich 5ulph ides of s ill'e r , containing gold alld lead . fn 'lll 
18, 0 until I f)O~ . ,,,hell the ore seems to ha\'e fallen oIl" in g-ra de all .! 
become ba se allLl re fra ctory . The mine is den~lopcd princi pally by 
a ~haft ~oo feet ill depth and two leyel;:. with (;00 feet of l1rifl (>11 

ea ch le\·el. The ore is stope(l c101Yll to the 100-foot l, ~ \·cr. 1'111- \"I- ill 
clip;; stceply to the south . It is ~ to -! fcct ill wid t it , alld lhe 0 1"1 ' 

is all low g rade. The total product ion is stated to be $:3, :> .000. 
Al'k and San A nton io millc8.-The _\ rk mi llc. locat ed al)O ul ~ mi lt-:.; 

sOllth\\"est of :Mineral Park :It tlt e west ba,.:e of tlt l- moulltain :, . i-; 
de\'eloped by a ~50- fo()t shaft alld three !I-n-Is, compris ing ahollt 1.:)1)1) 
feet of working-,:;. It produces cOIl ::, id erabl e ,Yater. Tlte will. whidl i..; 
5 or G f eet in width. dips stcepl~' to the northcast. T Ill' ore is of :1 

sulphide character and contains gold , siher , anll copper. It nln" 
about 175 ounces of silver and 3.1i:i ounces of gold per tOil . TI ll' 
production is about $150,000. Adjacent to the .Ark mine is the S ail 
Antonio. " 'hich h as produced $75,000. 

l\1[NEHAL DEPO~ITS OF M OlIAVE COI; NTY, 6i 

CERB AT DI STIlICT. 

Geneml ol/tline.-The Cerba t district, an area about 4 milc;; in 
diamcter. is situated south of the Mineral Park district, in the foo t ­
hills at an elevation of :1,500 to 5.000 fee t, 3 mile::; east of tIl(' . \rizona 
and Utah Railroad. It ha s prodllced more than $2,000,000. It is 
drained principally by Cerbat 'Vash , "'hi ch leads westward into 
Sa cra mento ' Tallcy. The mines Ilorth of this wash ar~ gold beari ng : 
those to the sO llth yield sill'er :lnclleac1. The principal mine,.; 111"e the 
Golden Gem. Va nde rbilt , Champion. Oro Plata~ Paymaste r. Cerbat. 
Xc\\" L ondon, S t. LOll is, F lorps, and Twins, the three first n amed 
being among the most important present p roducers. 

ColrlCIt (;e11l mine.-Tll(' Golden Gem mine, locatptl on Cerha l 
""ash , is dc\"cloped principally by a 430-foo t sh a ft anel' four le\-e \": 
compri sing 1.:200 fcct of drift and stopes. The stoping is on tJle 130-
foot lenl, and extends 1GG feet horizontally and from G2 to "3 1 f eet 
vertically. This m ine yields considerable ·water. The ,"ein dip,.: 
steeply to the nor t heast . It ranges from G to 14 f ee t in wi d th, and 
usua lly carries 2 to G-} f eet of pay ore running from $10 npward per 
ton . The \"alues fa vor t he foot wall. The gang ue is quartz. The 
ore is gold ore and carries also silver , locally 60 ounces per ton, 1~r1 .j 

to G per cen t, antimony and z inc a trace, nlHl some iron py rit e,- . The 
product ion to date is $100,000. A 40-ton mill is now turni ng out 
about $350 worth of concentrates a day from ore formerly lef t 0 1"1 t he 
dump. 

I . ho mine.-The Idaho mine adjoins the Golclen Gem on the 
west, and the orc is s imilar to the Golden Gem ore. The mine has 
been worked in a small way since 18i1, and the total production i" 
r eported to be abOllt $:200.000. 

Ce7'bat minl'.-Thc Cerbat mine, locntell about a mile northeast of 
the Golden Gcm minco is :?Oo fec t in depth. The win is -! to 10 feet 
thick. and the total production is stated to be about $300,000 in g old 
and sil n~ r. 

Paymaster mine.-In the Paymaster minc, about It miles n orth­
ea st of the Golden Gem mine, the ,"cin dips steeply to the north. The 
ore contains sih'er and gold. 1'1111S h igh in valiles. a nd carries much 
n lby silver. The product ion to date is said to be $:200,000. Con ­
siderable \yater is found in this mine. 

01'0 Plata m hw.-The Oro Plata mine, located about a milc north­
east of the Paymaster m ine, is 280 feet dcep and is developed uy 
about 7,000 feet of IIhdergrollnd work. It produces considcrable 
water. Thc pre-Cambrian country rock is here intruded by the 
aplitic grallite. The ore values are chiefly in g old and sulphide of 
sill-er , \yith locally some lead. They run about $37 per ton. The 
total production is given as $500,000. 
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STOCKTON II ILL UI S TRI CT, 

Ccnc)'{{Z old l in c.-The :::;tockton IIi II d i,.;trict joins the Ceru:! I d i,.;­
trict on the ea:it, ue ing situated on the opposite slopr of the 1Il01l11 -

tains, about 10 mile,; north of Kingman. It is auout 4 miles in di , 
ameter and ranges from 3,500 to 5,500 feet in elevation. It is gl'nel'­
ally rough, but the mine;; are all accessible by wagon roads, in the 
main of easy grade. The drainage issues eastward into Hualpai 
Yalley. The principal camp is Stockton IIilL situ:tl l'd in till' ea,.;tl' l'Il 
part of the district. The \'eillS in general strike nOl't h \\'est\\,ard . 
The district contain;; about 10 minc:: . of which the princip:tl are th ,! 
BaillieI' Group. Trea ,.;ure IIill , Little Chief, CupeL Prince Georgt'. 
De In. Fontaine, C. O. D., and 'G:3. 

Jj (l/Il/cr Ci'O I(P minc.-The Banner Group mine is situated near tlll' 
center of the district. It is de\'eloped uy more than 2,000 feet of 
ullllergl'o\ll1l1 \York. including the" tunnel ,. 01' drift, \Yhieh ex( end" 
in 1.GOO feet on the \'ein. The \'ein dip,; steeply to th e nOl'the:t"t. Tt. 
i;;: G to S feet in width , ane! the ore shoot is 2 to 21 feet thick alHI 
fa\'or;; the foot-\"all side. In "ollle localities the ore con"ists of plll'e 
galena, but usually it contains gold, silver, zinc, iron, and cop per, th e 
gold in places amounting to se\'eral ounces per ton. The amount o f 
zinc increases in the deeper north portion of the mine. The produ e­
tion is reporte(1 to bC" many thousand dollars in gold, sih'er. nnd l('a <1 , 
(he zinc thus far being culled and left on the dump. The ore is 
shipped to the Xeedles smelter. 

Tl'ea8UI'e JIi.ll mine.-The Treasure Hill mine is locnted in the foot ­
hill:; in the southea:;tern part of (he district. It is de\'elope(1 by in ­
clined :;hafts and drifts. and yields a large supply of goo~l watC' I', 
The \'eins, six in number , dip steeply to the northeast. The,\' aYC l'af,!'l' 
ahout 5 feet in thickness at the surface and \\'icien do\\'nwarc1. Th e,\" 
are associated with what seems to be a small stock of the apliti l: 
granite. and the two next to it are now being worked. The orc fa \' 0 1''' 

the hanging \\'all and occur,.; in shoots 100 to 200 feet in extent. \"itll 
inten"ening clay or talcose gouge and sulphide:;. It run s about 100 
ounces of sih'er and $5 to $16 in golcl per ton. amI 7 to 10 per cent of 
lead. The total production is stated to be $100.000. 

C /I pl'l miJlf'.-The en pel mine is situated a t Stockton Hill en J11 p. 
It is now being reopenc(1 and an excellent 200-ton mill amI plallt o f 
the Joplin type ha\'e just been installed. It is deve!opC!1 to it deptll 
of 400 feet, principally by shafts, drifts, and stopes. and i,; said t n 

yield about 2:') .000 gallons of 'water per day. It is located Oil tllr"I' 
\'eins, \\'hose general trend is northerl~·. The ore in genl'l':tl contaill'" 
rnby and horn sih'er, together with black sulphide of sihcr, but in 
some places is rich in high-grade galena and carries about $5 per tOil 
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in gold. About 2,000 tons of ore said to run from SG to 87 per ton lie 
on the clump. The production to date is r~ported to be about :;;500.000. 

Prince C eol'ye mine.-The Prince George mine, located about one­
fourth mile southeast of the Cupe! mine, is de\'elopecl by a ISO-foot 
shaft and drift:;. and is said to yield about 2,000 gallons of ,,'ater a 
day. The vein dips steeply to the north and is about 12 feet thick. 
The total prolluction is about $100,000. 

D tJ la Fontaille mine.-The De In Fontaine mine, located at th1O' 
west side of the district, on the crest of the range, is :1:00 feet deep. 
and compri se;; about 1,400 feet of drift. The vein is 7 to 10 feet in 
width , and clips steeply to the north. The ore runs about 35 per cent 
in lead and zinc, and contains some gold. Good ore bodies, 2 to :I: feet 
thick and of con"itlerable extent , are blocked out in the lo\\'er 300 feet 
of the mine. 

'u, ; l,dIlC.-Tlll' ·u;.llllill l' . located ill the ,.;outhE' 1'll part of the{li":[rict. 
i ~ ::!oo feet deep and is stated to ha\'e produced a total of ~OO,(IOO. 
mostly in ri ch !" ilver ore. 

L i.ttltJ Chief mine.-The Little Chief mine. located one-fourth mile 
west of Stockton Hill camp, is about 100 feet deep and contains about 
1,000 feet of underground \York. The vein, supposed to be one of the 
veills of the Treasure Hill mine already de::cribed, dips steeply ~ the 
northea"t. The production, amounting to many thousand dollal'~. is 
all shipping ore, uyer:tging in silver about 3;")0 ounces and in guld .5 
to 10 ounces pel' Ion, \"ith S to ,' per cent of lend. . 

C. O. D. mi.nc.-The C. O. D. mine, located ::?:} miles north of Stock­
ton Hill camp, in the upper part of C. O. D. Gulch, is developed by :1 
shaft 400 feet deep, drifts, and

l 
stopes, on and bel\\'een two main ::lI1d 

byo subordinate levels, aggregating in all about 2,500 feet of under­
ground work. The princi pal surface equipments consist of a 50-ton 
concentrat iug mill and engines. The vein dips steeply northward. 
and i,; about 7 feet thiclc The ore, whose principal value is in sih'er. 
rUllS about as follo\ys ; Silver, 1GO ounces per ton; gold, :2 ounces per 
ton ; lead, 12 per cent; with some zinc and a little copper. Except the 
low-grade ore, it is mostly worked out for a di stance of about :1:00 
feet on eitllt'l" side of the main shaft , beyond which good ore is re­
ported . The mine closed down late in 1DO:l: and is now full of \\Uter. 
The total prod uction is reported and in part verified by smelter retum 
sheets to be $1,300,000, that of silver alone amounting to about 
$1,000,000. 

GOLD BASIN DISTRICT. 

The Gold Basin district is situated in the eastern part of the 'Thite 
Hil],., in the Gold Basin mining district. It extends over a hilly are:1 
about G miles in diameter, sloping and draining to Hualpai 'Vash on 
the east. and ranges from 2,DOO to 5,000 feet in elevation. The water 
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um S!STBaS BD m.AnD S1'RUC1'O'RBS OIr '1'D CHICO 

MIKE 8rrB: 

Several lars. linear stractor.a reterred to .a dik •• 

Ull4/or y.1Da, ONSS ~ the propert7. The aost n._loMbl. 

ot the •• 1. the Bronoo Dlh. It 1. S.Tera! thouaand t •• , 

lOllS. '8%"""'':'8 rrom the DOrih to s011thern boundarr ot ~e 

e1a1Ju, aDd oontSnn.ng OIl k an .1D'.r.ect1cm w1 '\h a 

dlk. PUW looatee! 1Il 'fod4 buiD. Its thiom.as yul.ah-ela 

So t. 70 t •• , anA l' dips natl,. (about 4D degre •• S1I') with 

aD apppg'm.t •• ·20 W atrike. It outs all lithologio ~b 

pre.eDt 1n the .tDe ar... ~ 41k. 1. oomposed ot • 410Pl tl0 

to 41aba.l0 rook tha~ 1. b&D4e4, wi ~ aD aphsnS tie tuture. 

~ per1phe17 1. oCJl:q)Caea et • aU1c1.tled gouge like 

aate1al that Ha_1ea oheri OJ' quart.l,. and has heaY7 

mancane •• a'aSnlns. 811~14e aDd ahearing eTidenoe 1. 

pre •• Dit. BY14 .. e ot m1neral1 •• t1en in the dlke oome be. 

.pa.an caps, ill place aillerallza'loD undergrOUZl4 aDd the 

utent ot underground minlng carried out 011 the dike. 

!he uext most notab1. 11near struotures present are 

h. pre.,...abl,. non-m1neral. dlk •• ~t are located on 

el\hep .1de ot the II1nt K1na on .St.okton m1l. one ot these 

dikes, the Dortharn most 1. an aplite bod,. approx1m.tl~~ 

4 t •• , wid. and has pegmatite v.1nlets cutting it. A 

granite porphrr dlke to the south ot the M1nt ranges to 

10 t.ettn width and baa strong reliet. This dike appeara to 

be non-minerallzing-(trcm IlUrtace stud,.). Both ot these bodle. 

project to an intaraeotlon with the Bronco dike. 

J 
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am Si5'f1U BJ) RILIDD SftUC!'OllmS O. DB CBICO 

JII1m SID: 

a..~ lars. lUe.r .~taPe. referred ~ •• dik •• 

UI4/- Tef.Da, a .... .,n ~ propert)". 1'he aoa' ne'lo .. bl. 

et tbNe 1. the BroDOo D1h. I' 'I. • ••• ral \ho1la&D4 r •• , 

1oac. """'£IS h'ca the BOrth 1;0 .nthem b0aD4&r7 ot the 

.l.s.., ud .... h.'ns OIl to a .. 1D'.raeo'lcm w1~ • 

alb .... looa'e4 1a ft44 bu1a. I'. tJdolaM •• YU1 •• ~ 

SO .. TO ~ .. , .114 l' 4lpa n..~l7 (abod 40 dear'" S1f) with 

aD appa'·_ .·20 •• trib. I' 01l~. all 11tholoSlo ~ .. 

pN • ..t 1D tJM __ ar_. e. 41b 1. ocapo.e4 ot a 41e.t'10 

.. a ..... l0 roek tha~ Ie ba4e4, with aD aphlnS'l. 'extur •• 

.. pelplaePf I. oapo." et a .Ulo1t'1e4 paae 11k • 

aat..s.a1 __ t · JIM.,1.. eberi .. quarts 1 ,. aDd ba. he."" 
-Dpm ••••• ,nt,... 811 .... 14e aDd ahear1q erldenoe 1. 

I 

,.. •• ,. bic1 ... ot lI1Ilerall •• "_ in the dlke ocae bca 

........ p., ill plao. mural!u.'lOD ~ergr0aD4 aDd the 

~t o~ 1ID4wpoaDII .'n1Dg oarried out on the dik •• 

!he DGt _., notabl. linear .truotar •• pr.sent are 

he pr • .,....abl7 DOD-II1D.eral dik •• that are 100ated on 

e1W. •• 1d. ot the IUn' K1De on steokton mu. One ot the •• 

41b., the noriihe1"J1 ao.' 1. an aplite bodl' approx1m.tl"~ 

4 te.' wi4. aDd ~ pesma'ite •• inlets outting it. A 

sranlte porpbrJ dike to the south ot the Kint rang •• to 

10 t •• , in riclth aDd baa strong relief'. This dike appear. to 

be DOD-m1D.ra11z~-(·tra. 81U"i'Aoe study). Both ot thes. bodl •• 

pr03eot to an 1Dtar •• otloD wi tb the Bronco dike. 
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!'he 1 •• ' ot ~ .traoiJarea tilAt U. DOt1oe.ble are ~ 

Yew. If7plea117 th.,. are oha.ractertzed b7 loW rellet,ar • 

•• ppe4 b7 ~e~ .'aiDed IOlsatta aDd are r.latly.l,. 

!aar4 te ... e OD the raptac.. EJtp1era\lon out. are the 

••• , ut!a04 tor loo.tlDa th ••• beDded quart. go •• ana. 

DECRIPnOI' OP tnmBRGROUlID WORDllGS: 

DIIB: Brceoo Dl~ !Dlmel P41c 1-

LOCAfiOW: .....t ot S.o~ 11 . extea.alon. On the 41lcelD 

the w"m tha, ct •• oml. tJ-om \h. Caah1er wor1rSnp 

It la~ 4u aoPt:h .~ the 'rrUe Blu. aDd &4j.o.' • 

.... aUl alt.. 
, 

1111. DBSCRIPl'I~1 

bleobc1 b7 .a8h. bbP1.. 'rmmel 1. p&Ptl&117 bloobcl 

'" ....s 4epo.l' aD! P ... ot II1ne UDder 2 tee' of n\W "' 

.... Habl.. Wan oeDtl 'lema aN' atable but z-otta roOk 

1. .b1adaD' !he .. SD worJdDga follow • T.lD that tr·ia4a 

te the l1li'-••• !be ••• t part of the y.in apIS ta in'" twe- · 

._eat. &D4 \11. ",.lD 1. 4 to 5 inches ,,14. m1nePalls-.4· 

~ quns, pla, 8phal.eri te and argent 1 tee ~.a7;'1 

2-1~20 r.port. ·'2.912 oa AU and ~.89 0 .• . Ag. There la One -.11 

.tope; .... ok 1. ~1n pl. ... aD! there 1s no t1mb_plDg. 

Aore.. the' "ash troa the .tioTe ."orkings there 1. aD 

iDoltDe4 abaft that 1. tlooded P7esent17. Th1a 1. al800D 

• 

the Sco''T REteilaloD alas.. '!hI. aha.n 1. oollAl'"ed OD the 

_s.onoo 41t. • ~ad. ealt UDder the dike add l' 1. rumored 

that pod Tal ... were taken t'rom a ""hi te goq_ ZODe. 

-
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.nera]. 10 '. ot t •• , .below the lIuptao.~ A .1a11u- 8 ... 

aoa. 1. pr •• ent .all' ot \be .hatt 1n the ••• h. !he &bat, 

••• pumped dOWD' 20 te.t In JaDD&r7 ot '76 and l' took 2 
. 

4.,... tv l' h~ reub. 1_ pre.ent le ... ol. '!'her. 1. tftck 

1a tho 8haft and til. hea4hoaae '1. down • 

• 
UD: .ruda. JI1De - 0014_ n •• beth 'l'tmnel page 4' 

LOOAnO.1 SJaaft aDd WI'Il.1 eDwanx. looated OIl the ir_et.h 

#1 I.e a1Jl1D8 ola1a ' adjaoent to the .o'Q.t.h 

'be\tD4UT et __ 500''7, aEteulon #2 aDd on the ... ,' b0UD4u7 

~ Uae !'Pae BlUe paten'e4 ola1a , aDd adjaoent to the id.11 

.Ste 

aIklI)BSCBIP!I~ Betil th. ahatt and ~ tuzmel ue leoated 

'OIl y.tu that appe ... t. oro •• o"t the 

41b. ' tile lD..ebeth 1nmDel lDter.eota ~. upper wo.k1DI. 

~ the .rai.on Jdu. OLD WORlaBOS: .o.t ot the 4eTelopae' 

work 40u 1D the', Jud.on .or. don. 1n the 4Sie 1 t. ..it. 

the ~ ... • ... pened to 300 teet b,. Goetz aDd .OIU' ope 

... pro41aee4, .iSn1 7 ehaloepyrl'e, P171'e, galena aDa aphal.­

_1... Pr •• en'l,.. ,he bot~ ot the ahat, 1. noodec!. ; Pa1Jal,.. 
J ' 

~lYe worlt1DB. are no'ed but 'Tein ,"\~ i. DOit sr.a'_ 
seeN1l,. Dot .aM ,haD) to ~ te~t. aDd the lower .o~. are 

, lDaa ••• H.bl •••• , •• ts...t. can b. : .. de at th1. t1mo aa
i ~ 

. 
, 

, 

p"'~' ill \he 4ike ohalcopyrlte, galena and sphalerite 

'. 
OOD8tl~'. \he bulk ot th. minerallzation. 
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..N drl yo_ ~ a..,.. !I1e.un exteaalO11 1. oentered OD a 

o .... o."tag •• tD ~t iD'.r.eotl ~e dike. Bo etoplDs 

.. a. 40ae her.. !'here 40.. DOt .e.. ~ b. azq "oJ-bbl. 

w14th to the 'Y.1D. It , jut pinoh,.a down to 8eTera1 iDabe •• 

.. • e1D 4lp. \0 the IlW .t •• p17 and ~. gouge lOll. 1. .n.ral 

\ 

(lot .. " w14e • . ' SaM ooppe~ aiDeral.1zat1on 1. Dotect. bu' 

• ....n7 'the n1D 1. weak. ~ otiler hDDel 11 01l't1ll8 

. 

, 

.-04 "1" 41orite, OIl ~., Sleo. the .&11e e •• b&WeD 

.. ~ aotual. .. elD 1. roUowed'. 'fh. rook 1. h1gh17 aheued 

.. je1ah4 aD! ~. 1. 41 ••• soa'ed aineral.lzat1oD OIl t.hH. 

r...-... .aPr..... !bl. ..\er1al 010 •• 17 approaoh •• 

~J tJpe :.JdD_a1l
.a~ • 

!n lION -.mel. aD4 ... eNl, plta eplON tIM -.lIDS •• 

'Yeia8 _ the ~ao. abo.. ~ ahart ooUu. WO work wa • 

... _ Ule •• au to poor o0Dd1 '1-. 

L004!IOI": OIl t:be oaah1er ola1a wblch 1. a DOrth-eoa.th 

treD4lDs puo.l. It abut. the Soott,' EEt .. 1OD 

II aDd. __ th 11. It 1. looated in the .aah lip the hUl 

trCa the aU1 .1,-• 

.uK D&SOBIPfIOWI fte Ablcan tunnel 1. 100&'ed in ~ 

.. ash 4 •• or1be4 aboye. It 1. oaved 1D 

40 t .. , hoa tile por'-1~ !!1. oaye 1D 1. IUD oauaed, DOt 

utuNJ.. ' !be rear ot the oaTed Kon. 1. nooded wi tii 8 

t •• , ot w.t.r. A ahan tarther up the waah 1s oollare4:. ' 

on t1M C •• bler .eln, 1. e1ght7 teet deep and 1s reported 

~--- ~o04 ore in it (P.l~ Denten). Rerer to the report 
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aeo'1_ la n.o04ed but pa •• able. ODe .tope 1. de.elope4 

b7 ••• va! .&1.e. aDd there 1. at least one riDs. that la 

f'1H4e4. -ran oalltlon wheD explor1.ns thl. world.ng--Te2'J' 

DAJOlmOUS. 

-!!Ie upper hDnel 1a 1D good oond1tion, DO fiood1Dg. 

!ftae w&11a are la Soo4 aha~ t • ., being iD the amphibo11te. 

&saiD ,~ qaapt. Te1D 1. pre.ent, 1t dips .'eep17 '0 the 

.. ~at T8rtloal17. one talr .1.ed atope la aooe .. &bl. 

~ 1&44_. Here 'he Te1D .. ell. to 4 t .. , aoro... 'lhl • 

..-reap0D4. to t:Ja. a'ope 1r1 the lower tuzmel. A. wtnse 

1Jl ~ t'1001' lea4a -. the lower worldDga, aDd 'lmbel'lll8 

_ tIM nOOlt aa4 below la ri.1ble, IB~ part ot the haDe1 -.. 

J noor'le wo4. '!be t'a11 ax'ent ot ~ 014 work1Dg. ue 

_, aft11abl. a,.. to oaT1Ds groUDd &D4 bad tblber1Dg. Ooe'. 

01..,.., ft' ~ baok o.t the tunnel aDd .. eplaoed some otthe 

'~e~ bat tor ~ mo.' ~ l' 18 Dot passable.. !be 

qaapta Tea 1a a1Ileral1s.a b7 ,ood y&1l1e. 1D arlentl'e, 

sa1.aa, .pbal .. 1t., DatlT •• 1l.er et4. .atlYe allTer 

baa been t.1ID4 b7 ~ wrl'er 1n the back aeo1s1ona ot the 

.~. alODI with usen'U.roa 'Pseudomo~ ot PJrl'e. 

n 1. w1dmt 1IDdersrcUDd 'hat there 1. elthep a hor .... 

k11lDl ot tbe Te1n 0'1 an lDter.eotlDs .eb cuts the m1D', 

du M ~ perpeD41ou1ult7 ot 80me ot the working •• At 
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.. '98' .e1D \hat 18 .een on t~ nrtaoe aDd peDena'eel 

'b7 \he '98 t shan. !he a1nt Te1n mer1 'a p18· .erou explora'tOll 

'b7 -pp!Ds and dJt111~ aDd seop!l7s1o •• 

. ' 
DDt "i98' .hart!, 

LOOA'lIOJII On ~,,8 t .1da which ls .1 tuat~ due nor.h .r 
. 

\ 

, • 

·f 

ot the patented 11_t1e ~o7 olatm. 

JIIlfB DBSCJRIPl'IOWk The aiDe 1. a simple 'Yert1ole ahatt .ith 

he horlscmtal tmmel. developed lDthe 

pl. .... ~t ~ Teb~' !bere 1. oitlde ore 1D plaoe 1D the 

_el.~;· :. \'Ma "'erial '1. ,greeDiah, ~e.emb11ng aaltohi te 

'"" l' ~ 1. a.hail,. al1Ter bromlae. Lltt1e mata-ial iu 

1M_ ~.ec1 _4' the bo"_ ot the ahatt 1. fioode4 •. 

DDI LIftLK sot:' ; PA'tKl't1D CLADI 
-' 

" " , . " 

LpCA!'IOB: . ~ e1aSa, la located '0 the right ot a 1-0&4 
. I 

. that 1ed. to ~e 98 ahar' . aDd tao the Goets 

ahatt. 

IIDB DBSCftIPfIOWk . ne alDe 1. collared on the 11ttle'b.,­

.e1D. A head tr .. e 1. 1n place an&! ladde:r. 

ae.o-' '0 a aepth of ab01l\ 200 t.et where th.,. bred ott. 

-, " 
~ u.a to the .e.t of the ladder has beaD .toped b,t.he 

ot 1D plaoe ore ocour. !he .e1n 1. lituated on the oontac_ 

.t a sranite porpb.rJ' dike aM amphibolite. Where .een 

'he .e~ 1. olean with little gouge aDd wal 2.5 tee' Wide. 

!'he .e1D 1. a qUarts bod,. mineralized by banded 1_lera 
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ot heaTT .pha1.pl te au! salena 1M! some chalcop)71 'e. 'fhe 

yes.n where .een .tood olean b,. its selt aDd oould be reooyere4 

... 117 with 11"1. waste. All WO~k1ng8 were developed tb 

the ocmp.t.nt porphr7 dike. CODsiderable ore was taken 

trom thl. lI1ne bu. auch r-.a1ns dbe to that 1IL1n.1Ds was 

bal.~e4 at the ola1m b0UDdar7. In two tunnels ore wa. : 

pre.an' Ob work1Dg tac.... The Toln stand. almost Y.rt1oal 

with a dip ot 70 d.gr.e., .... '!'he worJd.llgs are acce.sllbl., bv.' 

the 1add.r. break ,ott ab~t 75 to 100 teet trOll the bette. 

aDd the lower ~e1. are 'dangeroua to get to. Satet7 liDe 

. 

!he nrhoe S.ol0G' ot the 11ttle bol' olaim group, 

lno11l41Da 'he ' '98' cla1m aDd the Goetz .ha1"t can be charaoter­

ised b7 aD ar.a ot rooky t.rrain oons1.ttng ot PC amphibolit •• 

oro.. cnR 'b7- .",eral m11lerallzed ye1D8 and at l.ut thzt .. 

d1ke.. One dike i. a porpbrJ- bod,. described aboY.. !h. oth.l' 

2 are tho •• noted 1D the Jdnt area.. '!'he Goets ahat, i. 

eollared In aD ut.neloll ot the 98 yein and 1.- onl7 30 tt. 

ae.p. (1004 y&lue. tpca ox1de ore reported In a.- sa,. • 

A tair AM1IDt ot shallow drilling W&s done OD the 98 .78t-

, 

' 

• 
aDd on proj.ctiona ot the mint and lit'tle boy, but th ••• hol •• 

~ , 

•• re to , ahallow and at bad angles and ahow relat1T.I,. nothing. 

A good amount ot doz.r ' tr.no~ and 8t~lpp1ng bas be~n dODe 

on the 98 ~.te.m and it readily tracable tor 2000 ft. OD 

the surtac.. Good gossan 1.- prosent am assa,.s ahow tair 

.iITer Ta1ue. tor surtace material and gold Is higher here 

due to Jlechan1cal accumulation b,. "ea therins. A tair ton-
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Dage ot ope, •• oxide could be produced byst71ppilla the 

ye1D 8'QPtaoe oaretully. 

w •• t ot the Little Bo,. shatt gossan is exposed in 

road ou'. and an area bas been bladed orr to expose good 

,o •• an. !he qaarts yeln here 3 teet wlde and has a po.sible 

projeotion towards the .tnt struotmoe. 

Worth ot the 98 .,..t_ up in the little bo,. , 7 a.ad 16 

there 1 •• yer,r ,ood po •• lbl1ltr that at least two mineralised 

ftiJd rlll be to1lDd. Ser. 1s \he realoni1l8& The AlphaTe1D 

~ • oour.e ~t would pRt it ott to the north ot the 

18 o1da. !'her. i. • po.slbili tr that 1 t could outorop 

CIID the 18 olaSa. fte oashier yeln which rans thPcl a olda 

.oath or the IIapolia aDd Alpha, up thru • wash would 

10110al17 outorop 011 the little b~ 17 c1a1:&. '!'he.e two 

po •• ible •• 1Da bay. not been .xplored b,. the wrl ter, but 

.hoal.4 be 4011 •• oon. 

COlICLUSloe t 

If'he M1Dt yein and .ssoclated veina ot 'he 98 cd 

l1ttl. b07 group. are at present the best prospeets tor 

00Dduot11l8 aD7 tJp. ot ore tinding progl"Ul. Detailed 

leoloS10 mapping ooupled with geophysios (EM ) to locate 

aD._li .. upon whioh drl1ling oan be done is the 10gloal 

approaoh. 

"!he oashier ye1D s7stem should be mapped out and 

po •• lble intersections with the Bronco dlke be studled 

tor po.aible areas ot ore deposltlon, 11kewise wlth the 
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A oaretu1 study or the area east or the Bronco dike 

tunnel 11 1n order bec_ule or the trend elioWD bT -.~ 

the Teina in the . work1.l:lga. A possible intersection 

wa. no' probed bT the DuPont drilling program. 

!hi. report oonclude. a three month studT ot the 

Chico MiDe area ooD4uoted by the author. SUrface and 

UDdergroUDd ,eolo87 wal noted wbile the prtmarr task or 

sa~erlni •••• y .4at. was aocompliahed. Detailed work 

wa. Dot pos.ible due to lack of equipment and qualified 

help. 

Respeottu1ly submItted, 

, 
. 2 AUGUS'r 1976 

" ~.:..._ );1/ v/ 
.~~- '- ~-r'-~. 

JreTin III chael .' Kenne,. 

. . ' 

£..'1'. B.'1'. Chemical Engineering 

B.S. Geology 

•• 3. Metallurgical Engr. (in Progress) 
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IU WE:IT 1 HOM"I 1110"0 
~HOENIX. ""IZON" ,eOIl 
TEL.I~HON£ In·1ID4 

a NORTH UNO PL.AC£ 

O£NIX, ARIZONA ,'016 

TEL.£PHONE "~7lU 

~itqarD ~.. cffirerif% 
MINING CONSULTANT 

»r. Charles Goetz 
Char les Goetz 1Ilnlng 
P. O. Box 2228 
Phoenix, Arizona, 85001 

Dear Mr. Goetz: 

February 21, 1967 

OEOL.OOY 
EXPL.OII" TIO'" 
EVAL.UATION 
I"£A11811..1 TV 
OPIIiATION 

At your request through Mr. Alex Prohoroff and accompanied 

by him on February 18 and 19, 1967, I briefly examlned the 

Chico group of lode claims south of the Duval Sulphur cop­
per operation near Chloride, :Mohave County, Arizona. 

Mr. Prohoroff explained the purpose of the examination as 

being to provide you my ernstwhile and candid opinion of the 

property and if it was of sufficient "merit"; then to pro­
vide you my candid recommendations as to project procedure in 

the immediate future. 

Mr. Roy Montague vc!'y cooperatively 3ccorr.;n.nis1 ~:r. F::-ohcroff 

and myself over the pl'operty C:i5 well as pOinting out many 

ot the mineralized structures and providing the wTiter with 

many facts which he has gained from prospecting and working 

the property for a :five year period. I found Mr . Montagues ' 
facts and remarks very accurate and is a capable man. 

The brief examination inc·ll.lded observing all the accessibl~ 

underground workings of the Jamison structure currently being 

drift developed about 80 feet IOVier in eleva tion tl1an the 

ma.in Ad1t level and a very fast "look-see" of most all other 

vein structure outcrop-oings within the claimed area.. 

On the basis of what was observed in the undergr.onnd workings 

and surface exposures plus facts provided by lir . !~~C'ntf.lgue, 

it is my honest opinion that the property hosts "I.'ell de·lel­

oped strong structures cont&ining strong to mod.erate cOPJ 'or, 

zinc, lead, gold and silver mineralization. I also strongly 

opinionate that the property poessesses the potential of a 

large mass containing complex low graje mineralization as 

copper, zinc, lead, gold and Silver. 

Regardless of the type and mode of mineralization and a de3irc 

or th,jught to "operate" as soon as possible, exploration a.nd 

development of the "veins" or low grade "mass" are a pre-re­

quisite to any well plar.ned profitabl<: operation, that 1s to 

".. ~" 
I ' . 
1,1.j,. 
if ': )' 
I, 
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say, before any mining and milling operation could be planned 
to provide a reasonable profit and return of capit-3.1 invest­
ment required for such an operation whether it be underground 
mining or open pit mining. 

Without going into all ramifications of geologic rock types, 
structural features, etc, as I am sure my predecessors have 
fully described, let me say that major mineralized strt:ctural 
fea tures wi thin the property generally s tr ike N. 300 Vl. or 
s. 300 E. with very steep dips a~~ other structures strike 
about North-South with flatter dips, usually to the 'Nest. 
These mineralized structures as exposed on the surface appear 
to be about 200 feet, or less, apart. The area can therefor 
be considered as one of moderately, rnajorly fracture patterned 
and was therefor very receptive to min~ralization. An obser­
vation of particular importance is the fact th~t disseminated 
copoer_, inc and lead minera~ tion 15_ exnosed in some of 
the Jamison underground wor :Cl.ngs. The degree and extent of 
such mineraliza tion is difficult to eva lua i.e 'wi th the limited 
amount of workings available. 

In general, I am 0f the opinion that this property parallels 
to a great extent the Geologie and structural features as the 
Duval property to the north. ' 

The Chico property could produce a t some future date ei ther 
by (1) underground mining and milling of the strong, highly 
mineralized structures with limited small daily production, 
or (2) open pit mining and milling of low metallic content 
material but with large daily tonnage. In either case, adequato 
exploration and development must be done before high invest-
ments are made.' . 

Exploration and development to assure adequate ore reserves 
(at least two yef,lrs supply for underground mining) m.ust be 
proved. Such exploration and development work by underground 
methods is slow and costly. I can not recommend this route at 
the moment. -

The observance of dissemina ted mineralization j.n the Jamison 
workings suggests the potential presence of a low grade min­
eralized mass in this vicinity. This expression of dissemi­
nated minera l ization is not however vjsible on the surface. 
None-the-less, its presence is of sufficient importance that 
it must be explored. 

The dissemination is no doubt a result of and controlled by 
the major fissure or structural features in the area. ~ince 
most major structures in the area are very steep dipping in 
character, it is best to "explore" these and their intervening 

/;r~ _. 
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areas by some means of crosscutting at as near a right 

angle as possible, both strike-wise and dip-wise. Such work 

mus t orig1na te 1n the area of !mClWm rninE'raliza t1on, weak or 

strong, and in this case it is the exposure of dissemination 

on the Adit and 80 foot levels of the Jamison workings. 

Diamond drilling is by far the most rapid and less expensive 

as compared to underground cross-cutting e~ ploration. ~o 

this end I 
(1) 

(2) 

(3) 

(4) 

therefor recommend to you the followin g : 
Diamond drill two holes from an und ergr ound sta­
tion near the face of the 80 fo~t level. 
The length of these holes should be 500 feet plus 

and directed approximately N. 750 E., collared on 

the east wall of the drift while the second hole 
should be d irected o. pproxima tely S . 450 W. and 
collared in the west wall of the drift. 
Both ho l es should be drilled at a -150 from the 
horizontal. The bottom of a 500 foot hole will 
then be approximately 130 feet below the eleva­
tion of the present 80 foot level. Drilline in 
the d i rections indicated in (2) will place the 
bottom of the holes approximately 100 feet ahead 
of the present f ace of the 80 foot l evel. 
Holes Should be drilled &~ and AX si~e if possible, 
if not, then AX and EX size. 

(

Such drilling will then be exploring the area beneath the dis­

semina ted mineralization obs erved on the Adi t level beYO!ld 

the winze servicing the 80 foot level as well as cross-cutting 

an vein structures within the 500 foot distance. 

If this exploration shows encouraging results it wottld be ad­

vantageous to move your surface diamond drill onto the pro­

perty and commence an energetic, well planned, grj.d type, 

vert i cal hole program approaching 15 to 20,000 feet of drilling. 

The ini tial underground drill program recor.1mended. shot11d be 

contracted since time is of the essence and such program would 

cost approximat~ly $10,000.00 plus includ lng a contract price, 

sampling and assaying and professional supervision. 

Taking of samples in the mine at this time ia an expense which 

could not be justified, however, two samples were taken as 

follows: (1) m~terial representing the mineralized rock 

(abou t 80 tons) Mr. Montague removed from the 80 foot level 

and has stock oi led near the portal and (2) cuttings from a 

20 foot lone drill hole I\~r. I~onta.gue drilled into t:le eas t 

wal l about 50 feet from the prese~t face on the 80 foot level. 

The results of these assays as .completed by Valley Assay Office 

i n Tempe are as follows: (next page) 

.' . 
' . 

.1 
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Samp. 1 (stockpile) 
Samp. 2 (cuttings) 
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Oz, Au 
o.oB 

Tr 

Oz. Ag. 
16.8 
0.10 

g.~u 
Nil 

~/J Zn 
0.10 
Nil 

~ . .L , 

% P~. 
0.0 
Nil. 

No disseminations were observed ne:1r the collar of the 20 foot 

drill hole which sample No.2 represents. Washing of the 
cuttings did however show some pyrite mineralization. 

It is hoped the above will provide you wjth adequate infor­

rna tion on how to further proceed VIi th the Chico project. If 

you have any questions, please call' me • 

Respectfully submitted, 

. : 
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May 27, 1957 

JEMISON MINES COMPANY MORAVE COUNTY 

This property idle. 

See: Nighthawk Mine (file) Mohave - article 
f rom Mohave County Miner dated 9/5/74 

NARK GEMMILL 

" " 

I : .. 

.. . .. ', 
f;;':;:" : '~-::~:< ~' ,:,.<, :, . : 

" '. :t 

:~ . . f~~" • . • ~ : ,~:\ <~ 

" . 

... , .. , 
t, ••• f 

,, ' 'h . ~ ... . 

" 

" 

". 

.~ , 

'., 

. " 



,----. 

Lauzier Wolcott C~any. 
51" E. Broadw~y, 
Butte, Montana. 

Gentlemen: 

This report is a continuation "of my report on the 

same property submitted July 3. 1917. 

~ROORESS; 

The shaft has been sunk from 82 t below the tunnel 

(100' level) to the 3~0' level, a distance of 108 feet. It 

has a unifol~ dip of 78 degrees to the S.W. and is along the foot 
, 

wall of the vein in granite porphyry. The shaft ~s 290' 

below the collar. 

The 100' level, or the main tunnei level has been 

advanced 110' to a total of ,10' S.E. of the Bronoho Dyke. 

A crosscut N.E. was run 20', 20,' S. E. of the shaft. 

The 200' level has been drifted on 7;' and the vein 

1s 1;' S.W. of the shaft. 

At the 300' level the vein is or08scut at a distanoe 

of 16' S.W. of the Bhatt~ and is drifted on 20'. 

The reader is referred to the aooompanyins ma:p for. a 

better understanding ot this progress and to the following part 

of this report. 

Also an aUXiliary air compressor of 12; CU. ft. c,pao1ty 

has been added to the mechanical equipment. 

A shipment of ore made in August (8/2,/17) to the Con-

Bolidated Arizona Smelting Company, Humbo~t, AriZ., ran' 

$6.60 Gold; 19.40 oZ. Silver; 4.67~ Copper, which after deduct­

ing smelter settlements has a net value per ton of $37.93. 
Silver was paid for at 87.42%; Copper at 24.92%; Gold $19.00 

l)er oZ. 

• 
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GEoLWY 

That t~e vein is a true rook fraoture I feel quite 

certain. It outs both diabase and porphyritic rooks. That it 1s 
, at 

later than the diabase 1s shown by the faot that/the beginn1ng 

of' the vein on the under ai de of the rhyloi t e dYke it (the vein) 

has diaba •• for both walls. 

The thickness is not definitely known on account of no 

openings at this point. The diabase wall rock is seamed with 

tiny ve1nlets ot sulphides, most pyrite. 

As the main tunnel (100' level) is followe,d southeaster~ 

past the shaft the diabase is a mere shell, or casing tor the ve1q 

and also torming varying amounts ot vein tilling, having been re­

placed by quartz and sulphides in part. 

This diaba.se casing is quite thin as in plaoes it i. an 

easy matt er to pick through to Porphyritic rook. 

At 30,' S.E. of the Dyke no more diabase is found on the 

hanging wall aide, but it continues as the toot, and a orosscut 

run in 20' N.E. atill has diabase in the faoe showing a oondition 
. 

muoh thioker horizontally than that indicated in my first exam1~ 

tlon. 

The diabase in this crossout i8 slightly pyritized and 

contains small' seams ot sphalerite (zino sulphide). 

At 460' S. E. of the dyke, at the tunnel level, the 

dia.base oontact with the porphyry swings N. E. out of the tunnel 

and from here on the tunnel i B wi thin Porphyry walls to the face. 

At the time. of my examination in June, the faoe of the 

tunnel was 400' B.E. of the dyke and oXidized vein quartz was 

z 
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Just beginning to 8~oW itself. This oxidation has been present . 

all along the vein up to the present faoe. A short shoot ot 

ore about 20' long and 10 to 12 inohes. wide develope'd here which 

sam~led 10· wide to.80 gold; 31.,2 oZ. Silver, and 6.27% 0opper. 

'rota.l value with coppe:r at 18.¢' and silver 6,.¢' of $43.85 and with 

2)t and $1.00 prices, the total value is $60.80 per ton. 

Beyond this Doth sulphides and quarts gradually ·pinoh 

out and only a small olay seam is now in the face. 

The porphyritio rock is roughly sheeted and dips to the 

N. E. from 70 to 8.0 degrees. 

The vein confor.ms to this sheeted structure, as 2,' 
back from the face a good wall of porphyritic rook with a olay 

quage has the same dip. 

The ohange in dip mues it highly probable that this 

tunnel is on the same vein as the two upper tunnels are on (the' 

vein containing the rich stope ahat was worked years ago by 

"Highgraders·) • 

The relative position and dip correlates them very olose. 

The present tunnel face is about 22,' from the position of this 

stope, which is reported to have produoed $,0,000, and it i8 220 t 

underneath it, but there should be ore developed in the vein 

before that point is reaohed. 

SHAVT. 200' and 300' LEVELS; 

The shaft is being sunk in the foot wall of the vein in 

a. granite Porphyry rook. At the 200 ' level a brokenup condition 

was found where the vefl was crossout and large quantities of water 

ha.d to be pumped beforethe wat er held in storage in the vein was 

drained. off. There is evidenoe of movement along the :toot wall 

and a cross fault throws the vein 2f' to the north. 
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The mineralization in thi s area is slight, but in the 

drift to the S. E. the vein is beginning to look very much better. 

It is about ;' Wide and a 3.8' wide ' s~ple ot friable quartz ran 

sold $4.40, silver 6.6 oz. and 1.,3% c~pper. 

The drift to be N. W. is also in a badly disturbed COD­

dition. A 3' sample ot the back 12' N.Y. of Bhatt ran gold 11.20; 

Silver 11.00 oz. and copper 2.30%, total value t16.63 with silver 

65i and copper 18.e'. 

A sample ot a IBM seam ot sulphides on the hanging wall, 

,2' N.W. ot the shaf't ran gold $4.40, Silver ,.60 oz .• and oopper 

0.48%. A oomPos! te of the 200' level samples ran only 1.90% zino 

showing the inpoveriahment in that metal at this level. 

No.oxidation is visable on the 200' lowl. l'he vein has 

the strike and dip indicated by thework abo~e on the 100' level. 

The country rook on the S.E. 8ide of' the shatt i8 granite porphyry. 

()l the N.W. side on this level diabase is very prominent and torms 

both the hanging wall and part of' the vein. f'illing. 

on the 300' level there are sulphi des and quartz and de­

composed porphyritic rock making up a vein for a width of ;1, but 

pretty muCh soattered. A 10· aeam on the hanging wall ran Gold 10.60. 

Silver 26 oZ. copper 3.07% and zinc 2.37~. A 10· 

seam in the center of the vein ran gold $4.60, Silver 2'.27 oz. 

a trace of copper, and 4.74% zno. 

These two 10" samples average gave gold $2.60, Silver 

14.13 oz.; Copper 1.,3%, zinc 3.55%. The total value exclusive 

of the zino with silver at 6,¢ and oopper at l8¢ is $17.28 per 

ton, and 1fi th 23t.e' and $1.00 prices thevalue is $22.92 per ton. 

The vein here is drifted on 20' and has the correct 

strike and dip as indicated above. 
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No diabase is visable yet, the granite porphyry being 

on both sides of the vein. 

SUMMARY; 

The development' on the 200 and 300 toot levels has shown 

a strong oontinuous vein with ore averaging $17.00 per ton with 

silver at 65¢ and oopper at 18¢. But there has to be much more 

-drifting done, especially N. W. towards the Brancho Dyke. 

O'l t~e 309 t level it wilt be a.bout 300' from the shatt. 

" The vein structure is good. There has been sulphide mineraliza­

tion and vein quartz deposited wherever the vein has been followed. 

All the attendant geologioal features or conditions 'that 

have been responsible for the formation of nearly all ore deposits i 

occupying fissures in igneous rocks are here. 

J1rs~t the veins at the Jemison oocUPY fissures in a 

granite porphyry "hioh is itself intrusive into an older granite 

gneise. This porphyry is in turn intruded by rhyoUte and diabase 

dykes. 

As result of the stresses .ooOlDpanying these ·intrusions, 

and the repeated heating and cooling the fissuree were tormed. 

That the fissures tapped the reservoir from whioh these molten rooks 

came not only onoe but most likely twice seems to be the oase. 

That considerable sulphides were oarried up these fissures 

by the ·after~e~feots" of subsiding igneous aotivity is seen in the 

ore body of the tunnel level. 

Conditions of' rock assooiations are the same on the 100 

and 200' levels, and most likely is on the 300' level also. 

Therefore. any cnemical effect that either the diabase or porphyry 

rock has on preoipitating ore minerals from the uprising Solutions 
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on the 100' level are duplicated on the l~els beldW. 

The vein structure is open 'and shoWS the action of min­

eralizing waters and vapors in the alteration of 'the Porphyry wall 

rocks and replaced diabase. 

That the vein is saturated with water shdWs it is not a 

tight fissure unfavorable to ore deposition, and the fact that the 

water drains off in a few days shoWS that we are not at water level yet 

The 200' level is practically dry now and the 300' level in 4 days 
" 

time had d:r:1ed up 50% as compared to the day the vein was cut. 

All this goes to point that well directed prospecting 

will uncover ore bod! es in this and other veins in the Jemison 

claims that will well repay the oompany. 

ore shoot s are the exception and not the rule, and even 

when the most favorable cdmbinations of influences exist, such 

as certain wall rocks, si~e of fissure, etc. sometimes no oX'e 

shoots are found. 

It seems all the fovorable conditions are met ~n the ~ 

Jemison: igneous intrussions, fissures, cutting both acidio and 
, 

. 

basic rocks, enough ore 1F the veins where opene6 to shoW that the 

fissure tapped the reservoirs that supplied the uprisi~g solutions 

with their charge of ore minerals, and surrounded on all sides by 

mines of proved worth. 

That ore shoots of value w111 not be found by very little 

more development is unbelievable. 

That the richest part of this vein is to be looked for at 

depth greater than the 300' level is my opinion, based on the fact 

that veins of the same type in the neighboring producing mines 
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are not big producers So close to the surface. This is brought 

out more fully in-my first report on the Jemison. 

Another ore showing that should be prospected is alotlS the 

foot wall of the :Broncho Dyke to the North ot the Jemison tunnel. . 
There are striking showings of mineralization along here for 

several hundred feet. oxidized copper minerals, silicate and car-.. 
bonates, coat brecciated diabase and muCh honey combed, iron stained 

ve1~ quartz is found in place and as float. 

A 10" sample of this outcropping quartz on the Mamouth 

Claim ran $0.40 gold, 6.86 oz. silver, 5-53% copper, and a 20" 

sample next to it ran $0.20 gold, 2.59 oz. silver, 1.58% oopper. 

This portion of the dyke can be advantagiously prospected by ex~ 

tending the "water tunnelW N. 30 degrees E. 200 feet and attain a 

d~th of about 92'. 
The above samples of oourse were ot leached outcropping 

quartz and the values are merely indicati Te of much higher values 

below. 

on the hanging wall side of the :Broncho Dyke there is a 

well defined vein outcropping about 4 feet wide showing abundent 

galona and oxidized minerals. 

This will be prospected at depth, probably by a shaft on 
the vein. 

other claims to the East higher up the hill having Sood 

outcropping veins can be secured on very faVorable t~s as the 

Jemison holds the key for their development, at depth. 

They are inaccessible without the Jemison grOup as an 

outlet. 
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Developments to date are satisfactory. T~e vein is 

c,ontinuous as to length, depth. and mineralization. 

Veins having continuous and uniform ore are the exception. 

Lean or even barren portions are to be expected. 

Conditions are good for this vein and the other veins to 

develop ore Bhoots of considerable size and richness. 
\ 

REe <!MENDAT I QNS; 

That the ore showing on the Foot Wall of the dyke be 

prospected, also the lead vein referred to. 

That th$ 300' level be continued N.W. to the dyke and the 

contact there be prospected. Also ~asthe 300' level is carried 

S. E. tha.t occasional crosscuts be driven to prospect for parallel . ,'C ,-

veins in the porphyritic rook that prom1ses to be the country 

rock in this direction. 

The porphyritic rock develcPs a sheeted condition and 

is very likely to be the recept1cal for ore deposition, ~1.ing 

from the diabase intrusion to the N .E. 

Also, the shatt sinking should be continued. 

Yours truly, 

(signed) W. W. Lytzen, E. M. 

Da.ted September 21, 1917. 

,. / 
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Summary 

The Jemison is an exceptionally good prospect. 

There ie lee6 gamble than ueual as to opening ore 

in guantity and in the metallic content of the ore. 

The physical condition of the metals is not as re-

fractory as others in the district that are being 

successfully treated. Milling conditions are improv-

ing almost daily. 

The vein is strong and like all the others of 

the Oerbat Mountains will undoubtedly continue to 
• ......---....... ~.6(~ 

great depth~ The bottom of the shoots have not yet 

been reached in any mine with which the writer is 

familiar. Two troperties are developed over 1200 

feet in depth. Two shoots on the Jemison are a8sured 

and adjoining ground will probably give othere. It 1. 

true in the district, 80 far, that 8urface 8hoot. 

have all continued in are with deeper development 

and development has in several oa8ea opened shoots 

ot ore that were not indicated in the veins at the 

surface. 

There 18 no tonnage blocked out, but 170 feet 

of drifting in the low6r Jemison tunnel is inl ore 

that will yield good profit. Experiments so fRr 

made 1ndicate that by means of gravity and floatation 
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concentration,combinod with partial roasting and m 

magnetic eeparation of t he iron from the zino producte 

will be made eueh that the operatod of the Jemison 

will get paid for 80% or more of the metallic content 

of the ore. 
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This property is in Mohave County, Arizona. It 

is on the West slope of the Cerbat Mountains,about 

half way between Kingman and Chloride. It i8 reaohed 

by road in seventeen miles from Kingman,whi~h is on 

the main line of the Santa Fe lailroad. The mine is 

four miles from Mineral,a station on the branoh rail-

road running from Kingman to Ohloride. 

The wagon road fro~ Kingman is passable to 

automobiles but the last two miles to this propeety 

are very bad and would be unsuitable for trucks at 

present,being up a rocky gulch. The rise is 150 ft. 

to 200 ft. to the mile. This poor portion of the 

road is the branch . from the main truck road to GOlconda 

and servee at this time no other property than the 

Jemison. A suitable road for Ore hauling from ~e 

Junction of the Golconda road to the mine will cost 

about $3500.00 The present road, though subject to 

repeated washing out, is sufficiently good to ~andle 

all frei ght etc.,by teams and wagon during prelimin-

ary and development operations. 

Telephone and electric power lines pass within 

a mile of the Property. The nearest post-office i8 

"Golconda",at the Golconda Mine about a mile and a 
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half by foot trail to the south. 

Kingman is the main supply point. It is a 

town of 5,000 people and the various stores and su 

supply houses carry everything in stock that i8 

necessary of all except the largest operations. 

There are several surveyors and assayere 

available doing custom work. Haff and Oolwell, 

whose permanent address is Oatman,Arizona, are very 

reliable for anything in the way of surveying 

and P..O.Jacobson,Kingman,is a careful and reliable 

aseayer. 

Throughout the section fuel oil or electricity 

from the Desert Power and Water Oompany is used for 

power. On small installations the former i8 usually 

th~ cheapest as the rate for current is 2-1/2 cents 

per Kilo-watt for small quantities,decreasing to 1~7/8~ 

per kilo-watt on a consumption of 400,000 kilo-watts 

per month. This is roughly equivalent to $12.00 ~o 

$15.00 per *.0. per month. Timber i. a serious 

ite~ as "O.P." (Douglass Fir) costs t28.00 to $35,00 

per M. in Kingman in carload lots. Fuel oil costa 

from 4,1/2, up,F.O.B. Kingman. Distillate for Hois~s 

etc., ranges around 11~ per gallon. For this partic-

u l ar case electric i ty would be the beet for any 
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preliminary opera~lons due ·to the road conditione 

unle8s the mine is sufficiently developed when the 

time comes to pu~ in Machinery to warrent a permanent 

road. '. Depending on hauled fuel with the present road 

would bee too uncertain. 

There i8 available water on ~he ground tor all 

domestic purposes for some time to come. All the 

mines in the district make water with depth, ranging 

up to 150 gallons per minute. The mines are the 

source of all water for milling purposes. 
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At present the principal producing properties 

of the district are the Golconda (Union Baain Mining 

Oompany) and the Yennessee (U.S.Smelting,rreflning 

and Mining Company). The Golconda i8 about a mile, 

in an air line, south of the Jemison. It ia developed 

to some 1200 feet in depth and is at present produc-

ing about 1800 tons monthly of zinc ore and concentrate 

running 40% z inc and carrying a little gold and silver. 

The Banner mine of the Arizona Butte Mining Oompany 

is producing a little leaa concentrate. Various other 
properties are making intermittent shipments. 

The production of the district was originally 

almost entirely silver. The surface oree in numerous 

places were rioh in native silver,horn silver and 

ruby ail ver. As depth was gained the precious metals 

decreased but large bodies ot base metals were opened, 

principally zinc and lead with occasional copper 

bodies. It is these base metals that make the mines 

ot to-day. 

The Keystone mine has a mill under construction 

and there are two custom mills being talked about. One 

of the custom mills is being considered by the Zinc 

'" Concentrating Oompany,who wi~l begin erection a& 
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800n as they are reasonably aS8ured of t~nnage. Their 

mill _~ outllned,will include roasting and magnetic 

separation as well as the usual wer methode. They are 

in the feild for zinc product hieh in iron. 
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The Jemison group consists of four locations 

relatively situated as shown on the accompanying 

map. There are some seventy-five acres or so covered. 

The map shows the ground aa i~ is monumented. The 

f 
claims are all irre gular and in the case of the"Ihite 

and Blue" claim the location may be illegal. I would 

e~rneatly recommend that as soon as the mine work will 

warrant, amended locations be made and the claims 

brought within the legal limits as to size and that 

the exterior lines be made parallel and corner poste 

put up. 

There are no permanent improvements on the 

ground. There are tents and camp equipment sufficient 

for five or six men. All work now is by hand,no machinery. 
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There have been numerous articles published 

about the mines in the Oerbar Mountains,but the 

summary and the most reliable information given the 

general publio is 'the U.S.Geological Survey Bulletin 
... 

" j 

No.397 where Ir.1 .?$chrader gives the results of .O r 

his study of the section made during the winter of 

1906 and 1907. Mr.Schrader published a later article 

at page 1935 in the November 1916 Bulletin of the 

American Institute of Mining Engineers. 

At the Jemison the oountry rock is the usual ,," 
',-

Pre-Oambrian i Oomplex" of the Oergat Mountains. It 

exists here as a medium grained granite,wlth a litt~. 

of the jointing and gneise forming action. There 

have been two sets of intrusions; Mr.Schrader speaks 

of them as "Tertiary" and "Pre-Teritary". 

The "Pre-Teritary" is ~epresented on this 

ground by the "Broncho Dyke",which runs the lengths 

of the Mammoth and Mendocino claims. The dyke was the 

reason for locating and is the "vein" of theee claims. 

It strikes riearly north and south and continues to 

the south well into the Golconda Extension holdings 

and to the north about 1000' be,ond the end line of 

the Mammoth claim. It has a tot'al length of some 

4500 feet. 

. ~ .... 
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The Tertiary intrusives 'are not positively 

identifi.d on th'8 ground,though a latite(t) 

that appear8 near the oommon end line of the Mendocino 

and Mammoth claims and which strikes a little west 

of south from the Broncho Dyke probably belongs to 

this group. Just to the west of these claims i8 

the Pasadena Dyke. It is one of the Tertiary rhy 

rhyolites which strikes N.10 to 30 W. and a similar 

one 1s seen at the top of the ridge of the range 

near the Bouth east end of the Night Hawk. 

While no appreciable tonnage has been founu 

on any of the dykes,va1uea -in gold an'd silver oan 

be obtained almost anywhere alorig their strikes and 

in places several tons have been taken out that are 

very rich. The indioations how6ver,are that these 

pockets are purely surface enrichment. 

The mines of the district are all on well defined 

veins that make out at eharp angles to the dykes. Min~ral-

iZation has followed both set8 of intrusiona. 1hough it 

is by no means a proven fact,and further development 

and observation may prove otherwise,the preaent indi-

cations are that the vein8 making out from the Pre-

Tertiary dykes are richer in copper,iron and gold.while 

those out from the Tertiary are richer in silve~ 

and lead. This does not apply, however, 
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To a large area near Mineral Park where there is a 

di8seminated pyrite carrying copper in a rhyolite 

porphy.ry that has produced a number of secondarily 

enriched copper deposits, The Galena usually gives 

way to iron and the iron to zinc. Due to heavy and 

rapid errosion ..a,..a4 the oxidized zone i8 shallow and 

primary sulphides are often found cloae to the 8 

aurface. In many places the surface zono is that 

of secondary enrichment. Much ruby 8ilver was found 

in the early days in the oxidized ore. Both in the 

oxidized and in the sulphide zones the various base 

metals showings are refactory mixtures of pyrite, 

chalcopyrite,blend and galena. In the past 80me of 

thel. ores have proven too refractory to handle. At 

present,how6ver,unle8s the oonditions are exo~ptional, 

almost any 8uplh1des can be separated and marketed-

with a saving of better than 80%. By this is meant 

that v~riou8 combinations of flotation with a partial 

roast and magnetic eeparation have given both in ~ 

practice and in experimental work clean marketable 

products. 

It is well to remember that the eo-called blend 

of the Oerhats is really not a straight zinc,8ulphide, 

but is in fact a marmatitej that is an iron-zinc s 

sulphide,the iron being chemically combined. The 
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result is that a forty-five to forty-six per cent 

Zn concentrate .is as rioh as can ordinarily be made. 

Thft pure mineral runs but 51% Zn. 
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Ttie promising showing of this ground is on the 

Jemison vein. This strikes 5.47 degrees E. and m 

makes out from the Broncho Dyke at about the middle 

of the Mendocino claim. It 18 traceable definitely 

nearly to the S.E. end of the Jemison claim. At a 

point about 200 feet from the Broncho Dyke a branch 

vein takes off which strikes about 5.68 Degrees E. 

A tunnel has been driven to t~e intersection 

of the dyke and vein and from the interaection i8 

continued as a drift on the vein. On December 25th, 

1916, it opened the vein for 170 feet. Values and 

sampling are indicated on the accompanying assay 

map. The face is still in very good looking ore. 

There are three upper tunnels that develop the vein 

to a certain ext~nt. The two upper tunnels are in 

oxidized material entirely though occassionally & 

speck or tw~ of sulphide remains. An old stope near 

the face of the upper tunnels i8 reported to have 

produced several hundred tons of ore going ,200.00, 

the values being mainly in gold, This stope,though 

ca ved, shows a shoot apparently a bou:'t 40 ft. long. 

The tunnel is on the vein fDr nearly 300 feet before 

getting into the stope. 
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The lowest of these three upper tunnels is really 

a cro8~cut and evidently only reaches the branch 

vein mentioned above. The vein width wherever 

mineralized is from two to five feet Wide and so f 

far averages 3.25 feet. The ore will evidently 

occur in shoots> The ~ne in the lower tunnel now 

beingdriven,8o far is shown to be over 200 feet 

in length. 

The shoot indicated in the upPer tunnel by 

the old stope can be expected by compari8on,ae 

a little greater depth is attained,to be longer tha 

than the 40 feet now shown. It would be reasonable 

to expect,out of a length of vein ot 1500 teet,that 

at least one third of it would be minerallzed,and 

entirely possible that there would be even more. 

Barren zonee will unboubtedly be encountered in 

drifting along the vein, but the croppinge and the 

.experience thruout the districe would indicate that 

values would be found along one third of the veins 

leng'th. The Jemieon vein ie lost on the surface near 

the upper (S.E.) end of the claim, but the indications 

are that the vein showing on the Little Johnnie i8 

the same. 
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At present time there is nothing in any of 

the upper tun~els to be considerod,except that a 

shoot of ore is ~uite positively indicated by the 

old cavod stope. The middle or cross c~t tunnel, 

so far only cuts the branch vein. 

The showing that gives the property i~s principal 

value is in the Main or lower tunnel. As this leaves 

the dyke and penetrates the hill it gete more and 

more into the unaltered ,primary, sulphides. The 

present face (12-24-16) shows very little ozidation • 
. 

The ore is a mixture of sulphies of iron',Oopper,Zlnc, 
.. 

and Lead "i.e." Pyride,Chalcopyr1te, Blend 

and Galena. There are bunches of Arsenopyrite 

intermittently along ~he foot wall. The relative l 

proportions of the minerals are beet Been in the 

analyses on the assay map and particularly in the 

analyses of the dump sa~pleB. In places there ~re 

signs of seoondary ~nrichment,but the zone i8 ap-

parently thin. Some of the higher assays of copper 

are ~ndoubtedly due to seoondary ' glance. It is to 

~e expected that the copper will decrease as one 

gets farther from t ;.e dyke and alao that it will 

de crease with depth. This has been the C~8e at the 

Alpna and other properties in the vicinity, but it 
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i. tr~e that none of. them had a8 much chalcopyrite 

showing in their upper works a8 the Jemison. 

There is nothing in the was of -Blocked out Ore-

at present. One might stope a little but the backs 

are shallow and two near the oxidized and leached 

~one. In driving the present main tunnel-the material 

could be sorted carefully and approximately 15% of 

the ground broken would be available for shipping. 

The Jemison vein now averages 3.25 feet wide,which 

means 65 tone each foot of depth on a shoot 200 

feet long. 

Driving three feet a day,would mean some 90 

cu. ft. or about 8 tons,lS% of which or 1.2 tons 

is available for direct shipment,after hand sorting, 

as long as present eondit i ons remain ~nchanged. This 

1.2 tons would be about,as indicated by the sampling; 

AU.O.15 oz, Ag 30.0 oz, Cu. 7.0%, Pb 1.5%, Zn.6.5% 

FE 12.0%. This would yeild; 

AU. 
Ag. 95% at 60¢ 
Ou. 7% gets paid for 

120 l bs at 8ay 25¢ 
quoted le88 2.5(-
f or market i ng charge 

This is about a $ 45. 0 0 orel 

S 3.00 
15.10 

27.00 

Hauling to the railroad now would be at least 

$3.00,which with $7.00 freight and $7.00 treatment 
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or $45.00 less $17 .• 00, would leave a balance of 

$28.00 as the value of the product on the dump. 

This indicates ~ha~ for a while a~ leas~ $30.00 

to $35.00 could be realized a day. This would ma 

materially help,but would not pay all expenses, 

assuming hand mining and hand sorting on three shif 

shif ts. It would take expecially good work .to 

make three feet with h and steel. Bunches of ar-

senopyr i te occur in a streak on the footwall and 

this product can be segregated in drifting and made 

to yeild Bome return as it carrios hight gold values, 

averaging one and one half ounces. Its tonnage is 

however, decidedly limited. A selected piece of the 

aBaenopyrite gave 30 ounces gold per ton. 

Depending on the policy of the operators, it 

might not be worth While at this tlme l to try . ~o make 

any of the above aegregations,but to put all the 

material on the dump to -be handled later by mill or 

otherwise. It will be hard to eave the material 

in dumps as there i8 no place that will be free fro 

from possible loss by f~eshetB. The metal prices 

are more apt to decrease than to hold their present 

values. 
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The ore markets at present are Humbolt, Saeeo 

and Hayden for Copper products, while the nearest 

lead smelters are Selby and El Paso. Zinc products 

of ~his section usually go to Bartletsv11Ie,Okla. 

Some producte can be marketed at the Needles Concen-

trator of the U&S&Smelting,refining and Mining 

Oompany. The lat~er plant takes some comrlex ores 

of the Cerbat Mountains when they are richer in lead , 
for a trea~ment charge of from $2.50 to $3.00 ThftY 

buy the lead concentrate they make and hold the zinc 

concentrate or other product on "shippers order" 
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Mining coate,including developing and milling, 

can be reasonably estimated at &5.00 a ton on the 

Jemison. The Golconda is working at this figure 

and their condiLions are exceptionally difficult. 

The Golconda mines their vein in places at a width 

of only 12 onches and yet keep their average figure 

down to the above $5 t,S,<2.. They allow $1.25 of that 

for development. $1.25 is a fair allowance for 

putting the ore or concentrate on the care, assuming 

a fair truck road. The usual figure for this section 

for freight and treatment on material of average 

grade i8 $14.00 for lead,iron and copper products. 

When Spelter is quoted at seven cente,40% zino prod " 

product. are worth $20.00 to $21.00 a ton loaded 

on the cars at Moh a ve Oounty cOmmon pointe. 

( The Jemison will mine cheaply by comparison, 

\ 
as the width is good and the walle etand well. The 

vein beine practically vertical also helps. 
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Of the surrounding ground,there is nothing of 

intereat at present to the immediate west and north. 

To the south is the Ora Plata Mine ot tbe Golconda 

Extension Company. It has a shaft ~60 feet deep. 

The property has a number at crOBS breaks or veins 

out trom the Broncho Dyke. They produced much high 

grade ore in tho early days, its past production 

having been suppoeed to be $500,000.00. Some copper 

showed near the aurface,but apparently not as much 

as at the Jemison. From the 100 to the 285 levels, 

thR are beoame ver retractory,being a mixture ot 

Pyrite,Galena and Blend,high in iron. It was high 

in total metal values, but hard to segregate. On the 

360 toot lebel a marked decrease in the pyrite and 

increase in zinc occurred. The lead 8eemed to hold 

a bout the eame. No ore was hipped or treated tr'om 

the lower ( 360) foot level, but it was seen by the 

writer just betore it was a l lowed to fill with water 

and the showing was very at t ractive. At that time, 

January 1916,the propeety was under option to 

O.A.Turner . who owing to financial difficulties 

was unable to hold the property and it eventually 

reverted to the owners,Mr.O.D.M.Gaddie,et aI, 
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of Kingman. It has been recen tly (Deo.1916) re-

optioned and work ot unwatering is being started. 

The old s h att ie small and in bad condition eo it 

is proposed to drive a long tunnel from near the 

G.~conda load which will cut the old ehatt between 

300 and 325 teet. This tun nel cross cut~ a number 

of veine showing on t h e surface, The mine makes 

about qTP gallons ot water a minu~e. It i e de 8 c r i be d 

on page 100 of U.S.Geologi~~l Survey Bulletin No.397. 
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The surrounding ground which is most interest-

lng , to the- opel'atorc of the Jemison,is that which 

liee to the south east and east. I refer to the 

Clamp claims and the ~ ight Hawk. Their relative , 
" 

position i8 whown on the accompanyin£ maps. There 

is very little work that amounts to anything on the 

Clamp ground, but as has been said before,the Jemison 
, . 

" 

~ein is probably contined as the v_in on the Little 

Johnnie Claim. The amended claims would have a common 

end line. There is every indication of a shoot near 

the middle of the Little Johnnie and beyond tne Little 

Johnnie is the ground of the Nelson Bros. who have 

some high grade surface enrichment ore and every 

indication of two shoote,however,it is too far a 

away to be of particular interest at this time. 

The Night Hawk Mine consists of two claims;the 

Night Hawk and Rip Van Winkle. It is briefly des-

cribed on Page 103 of U.S. Gaol.Survey Bul. No.397. 

Some very hieh grade gold and silver ore has - been 

taken out in the past and there is every indication 

of strength in the bottom of the present lowest 

workings. It is now being worked by leaeers,who 

shipped this fall(1916) a car of hand sorted material 
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that netted them over $300.00 per ton. The 

Ni g ht Ha wk lw ~ ~l 1 O r1. ~ :::.~ r() !1 L fit.OOt and though it 

1s narrow,being only about 1B inches to two feet 

wlde,its hi zhe r v a lilo tl :''}a.ko i t r .. LLra r. tive. No 

systematic sanpling has been done on the property 

as it i 8 n ot 8 0 8 i tlJ.'!,: .... Hl ;\8 t (, be readily handled 

as an individual property. There are two ways it 

west end of the Scotty claim, own e d by Paul Whit e , 

whi e h wonJ.d 1Je (:j drifl. ,ir by a crOBa cut from the 

Jemison,assuming that the Jemison tunnel i B driven 

t o o r under Clfiffips Litt l e Johnnie claim. This latter 

is the more attracti ve. In th~ natur~ l c o urse of 

8 v c nts,the Jemison tunnel will reach the Olamp 

ground lind from there t h e cro ns c u~ .. t o t he Night 

Hawk~will be over 1000 feet ahorter than the drii't 

fro m the Scotty. T ~ i 5 wou ld al s o croas cut the veina 

on Olamps Mint claim 8 6 wel l as several minor veins 

that s ho w on t h e Durface. It is true that on~~ minor 

are ehoot8 are aeen a t the Hu r f a c € o n thi H intervening 

ground, but it i8 much more prolllisinr; t :ul.n a dri f t 

with t ; l"l co u n t r ;;. 'rLe c r' O S 8 cut would also have a 

lit1.1:;: e;reater dept h . ~ h e " l ~l ole q ues tion ():~ :11 \, 

Ni8ht Hawk in connection with the J amison,is one 
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o~ the fut ur e, but it should be considered to a 

certain extent when figu ring on possibili t ies. The 

control is in th ~ hands of Mr.I.M.George of 

Kingman, wt o will be found a very reuuonable man 

with whom to do b u sines s . 
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Experiments have been made demonstrating the 

success o~ floatstion and of partial roast and 

magnetic separation,aa a means of treating the 

ores of the Cerbat Mountains. 

Jig and table concentrates are made which 

;. take care of the lead. The middle product is 

given a partial roast and then sent to a megnetic 

separator giving zinc a nd iron product •• The copper 

will be with the iron and is shipped by itself. If 

the copper content is low, the iron is conbined with 

the lead concentrate and een~ to the lead smelterB. 

The slimes and tailings from the above treatment 

are put thru floatation machines. 
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The Fractions between the Jmeison,Little , 

Johnnie and Valley View No.1 claims,whould be 

,. 27. 

located at once. Olamp should locate the fraction 

between the nip Van Winkle and the Mint. 

An option should be obtained on the Olamp hold-

ings. 

Amended location notices and corner posts should 

b e put up at once. 

Additional and more substantial camp facilities 

should be provided and telephone communication es-

tabliahed with Kingman,which latter can be done wit 

with three !uartera of a mile of line to the Ora 

Plata. 

Some ground on the slope a half mile to a mile 

west of t he present camp should be located for a 

possible futUre Mill site. 

The present lower tunnel should be pushed wlth 

al l possible speed to prove the length of the present 

ore shoot and to open the ore at the other end of 

the claim. Whereas the present shoot near the 

Broncho Dyke should be developed to a greater depth, 

it is the feeline that the horinzontal extent and 

the existance and length of other shoots is the 

mostmost important thing for the immediate future •. 

The installation of machinery is dependent on 
the policy and finances of the operators with regard 
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It is found that the name "Clamp" in the 
i · , .. 

text and on the Maps,ahould be"Klemp". The 

gentlemane name i~ _eo. Klemp. 
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