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THE URANIUM-BEARING NICKEL-COBALT-NATIVE SILVER 

DEPOSITS IN THE BLACK HAWK DISTRICT o 

GRANT c 0 u NT y D NEw ME X I· c 0 

By Elliot Gillerman and Donald H. Whitebread 

ABSTRACT 

The_ B~ck Ha\ik (Bullard Peak) district; Grant County. No Mex •• is 21 miles_ by road west of Silver 

.Cityo From 1881 to 1893 more than $1. 000» 000.00 of high~grade silver ore is reported to have been shipped 

from the distl'icto Since 1893 there has been no mining in the district except during a short period in 1917 

when the Black Hawk mine was rehabilitated., 

Pre-Cambrian quartz diorite gneiss. which contains inclusions of quartzite, schist. monzonite and 

quartz monzonite. is the most widespread rock in the district. The quartz diorite gneiss is intruded by many 

pre-Cambrian and younger rocks. including diorite, granite. diabase. monzonite porphyry and andesite and 

is overlain by the Upper Cretaceous Beartooth quartzite., The monzonite porphyry, probably of late Cretaceous 

or early Tertiary age, forms a small stock along the northwestern edge of the district and numerous dikes 

and .irregular masses throughout the di~trfcto 

The ore deposits are in fissure veins that contain silver, nickel. cobalt, and uraniumo The ore 

minerals. which include native silver. argentite niccolite, millerite. skutterudite, nickel skutterudite. 

bismuthinite. pitchblende. and sphalerite. are in a carbonate gangue in narrow, persistent veins, most of 

which trend nortlleasterly., Pitchblende p.as been identified in the Black Hawk and the Alhambra deposits 

and unidentified radioactive minerals were found at five other localities~ The .deposits that contain the 

radioactive minerals constitute a belt 60Q to l ,_o 500. feet wide that trends about N. 45° E., and is approxi­

mately parallel to the southeastern boundary of the monzonite porphyry stock., All the major ore deposits 

are in the quartz diorite gneiss in close proximity to the monzonite porphyry., 

The ore deposits are similar to the deposits at Great Bear Lake, Canadao and Joachimstahl. 

Czechoslovakia., 
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Mining began in the Black Hawk {Bullard Peakj district in 1881 when high~grade silver ore was found 

at the Alhambra mine. Most of the silver produced wL native silver, associated with nickel and cobalt 

arsenides and sulfides. In 1920 pitchblende was recogt ized on the dumps of some of the old mines, and 

:i:::lt~949 the district has been of interest as a possiblr source of ores that contain uranium, nickel, and 

L o c a t i o n o a c c e s s i b ~ 1 i t y • a n d cJ i m a t e 

The Black Hawk mining district is mostly in J tions 20, 21, 22, 28, and 29, T, 18 s., R. 16 W,, 

in Grant County, N. Mex. (fig. 1). The Blac'tl Hawk Cine (fig. 3), neat the center of the district, is 21 

miles by road west of Silver City, the terminus of a b.lnch line df the Atchison, Topeka and Sarita Fe 

Railroad; and 2 miles northeast of Bullard Peak (BullaJ Cone), a prominent landmark. 

The district is in the northeastem foothills of tL Big Burro Mountains at an altitude of 5, 450 to 

6,150 feet. Scaqered junipers, scrub oak, small pinJ. and brush cover the hillsides, but no trees suitable 

for use in mining •are present. Most of the district is dlained by Black Hawk Canyon which bisects the area 

and flows north war~ to Mangas Creek" but t. he eastern ! art is drained. by tribut. aries of S !J.ver Dale Creek, 

which flows northeastward to Mangas Creek. Mangas ree~ flows ipto the Gila River about nine miles 

northwest of the mouth of Black Hawk Canyon. All t e streams 0 except the Gila River~ are intexmittent. 

Annual precipitation at Silver City is about 16 inches" most of which comes as heavy thundershowers in 

July. August" and September~ 

Field work in the Black Hawk district was done by the writers as part of the program for investigation 

of radioactive minerals by the U. s. Geological Survey on behalf of tl\e Division of Raw itwi~terials of tlAe 

U. s. Atomic Energy Commission.. A preliminary rec1nnaissance {Granger. 1950) confirmed the presence 

of radioactive minerals in the district. Additional ext inations for radioactivity of mine dumps, pits, and 
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shafts by A~ J. Gude 3rd and Gillerman in the spring of 1951 resulted in the finding of small quantities of 

pitchblende on the dumps of the Black Hawk and Alhambl!'a mines. The present study was begun in December 

1951, and the wlriters spent about four months in the field. The investigations consisted principally of 

geologic mapping of an area of about 2 1/2 square miles (fig. 3) at a scale of 1:6. 000.. Detailed surface 

maps of the Black Hawk (fig. 5) and Alhambra mines (fig. 7) at a scale of 1:1.200 were made by plane 

table and ~Uidade., 

Mr~ lira L .. Wright. General Manager of the Black Hawk Consolidated Mines Company. and Mr. and 

Mrs. A. A., Leach, owners of the Alhambra group of clairrt.~n were extremely helpful and cooperative., They 

made available to the Wlriters old maps and reports of the mines in the district and also spec imens of ore 

taken fmm the Black Hawk and Alhambra mines. Chemical analyses were made by the New Mexico 

Minerals Laboratory of Silver City. N~ Mex. 

Owneuhip 

_The principal deposits in the district are covered by patented claims. as shown in figure 2. The 

Black Hawk group. owned by the Black Hawk Consolidated Mines Company. Milwaukee. Wis •• consists of 

the Black Hawk. Silver Glance. Cornucopia. Surprise. Kent County. Little Rhody, Chicago. and Extension 

patented claims. The Alhambra groupo owned by Albert A •• and Frances I. Leach of Lordsburg, N. Mex., 

consists of the Alhambra. Stonewall, Good Hope, Pumpkin, and Butternut patentecf cfaims and the Alhambra 

Extension. Easy Days, and Old Hobson unpatented claims. The Rose claim is owned by Mrs. Elizabeth J. 

McCabe; 741 S, Hudson Ave •. Pasadena Calit, and Mrs. Elizabeth C. (Mrs. William HowarQl Meade. 

208 Fremont St., San Francisco, Calif. The ownership of the other claims in the district is not known. 



li.i story a n d p rod u.c. t ion 

In 1881 floa~ of high~grade silver ore was found at the Alhambra mine, and subsequent prospecting 

soon resulted in the discovery of the Black Hawk. Rose. Hobson (Silver King). Good Hope. a net other deposits 

(fi~. 9). Mining began in the district in l881 and continued until 18930 when a decline in the price of 

silver and the depletion of the rich silver ore caused the mines to be closed~ Nearly all the ore produced 

wa$ hign in silver, and shipment&: of ore assaying as much as 15,000 ounces of silVeir per ton a.re reported 

(Jones. 1904. p. 55). 

Kn 1917. wnen a new owner acquired tpe propertyo the Black Hawk mine was unwateredQ The mine 

was opened tG> the lqwerm.oS1t Ie~els where undeveloped high grade ore was report~a (Storms, 1949}. Some 

drifting was done o~ the upper levels to search for an ore body that had not been developed during the earlier 

operations~ Walter H. Weed. (1917) consulting geologist. and Albert A. Leach. (1917) then geologist for 

Phelps Dodge Corporation at Tyrone. N. Mex~, examined the mine and recommende-d'fnrther work~ In 

1917 there was also a shortlived interest in some of the smaller properties in the eastern part of the district. 

Since 1917 the district has been idle~ 

Because of the need for additional nickel P cob~lt" and uranium 0 interest in the district was revived 

in 1949. !n the spring of 1952 a Government exploration loan was granted to the Black Hawk Consolidated 

Mines Company to explore the Black Hawk mine. and 3 diamond core drill holes were compl~ted by 

November 1952. The three holes were drilled to a depth of 1, 000 feet; hole 3 intersected sparse ore minerals 

in carbonate gangue. but the other two holes were barren. (See fig,o1; 8)0 . 

The silver production from the district prior to 1893 is estimated to be between $1, 000 0 000 and 

. $1 . 500~ 000 (Lindgren and others, 1910~ p. 324, and Leach. A. A., 1916). The Black Haw.k mine is 

reported to have yielded $600,000 to $650,000 (Jones, 1904, p. 55, and Leach. A. A., 1916); the AlhJUnbra 

mine about $400,000 (Leach, 1950); the Rose mine about $140,000 (Anonymous, 1917) and the Hobson (Silver -

King) about $40 0 000 (Leach. 1950). The remainder of the production came from the Good Hope and other 

properties. 
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GEOLOGY 

• 
The Black Hawk district is within the pre-Cambrian Burro Mountains batholith, which is exposed 

over an area of about 400 square miles in southwestern Grant County. The batholith is a composite body 

made up chiefly of granite with inclusions of older gneiss. schist, quartzite. and intrusive rocks. Many 

stocks and dikes intrude the batholith. 

The predominant rock in the Black Hawk district is pre-Cambrian quartz diorite gneiss~ -part of the 

batholith--that intrudes quartzite, schist, monzonite. and quartz monzonite. These rocks are cut by many 

igneous rocks of vre-Cambrian and younger age. the most prominent of which is monzonite porphyry of 

prob"'ble late Cretaceous or early Tertiary age. The Beartooth quartzite of Cretaceous age overlies the 

pre-Camodan. rocks. Numerous ta:u:ns. most of which trend rtbrth~ast, cut the rocks of the district. 

The bre deposits are in fissure veins. and most commonly are in the quartz diorite gneiss. Native 

silver is th,e major ore mineral and is associated with nickel and ,cobalt arsenides and sulfides in a carbonate 

gangue. Pitchblendeo associated with the silver. nickel. and cobalt minerals. has been identified from 

thEi Black Hawk and Alham~ra mines. The metalliferous deposits possibly are spatially related to the 

monzonite porphyry and are con.sidered Tertiary in age. 

The rock units and their relationships to one another are shown on the geologic map (fig. 3). 

ligneous and m eta m orph.ic rocj{s 

Quartzite and schiH 

Pre~Cambrain quartzite. schist, and other metamorphic rocks have been shown on tht geologic 

map (fig. 3) as ctuartzite and schist. These rocks form two broad irregular east-trending bandsiin the south-

western part and small isolatetl patches throughout the southern part of the mapped area. The beds strike 

. 0 0 0 1: 
N. 40 W. to West and d1p 37° to 64 NE. at most places; but locallyv near the western edge 01 the 

mapped area, they strike N. 5<1' :tO> ·tJ5'0 E.,"lmd dip 62? NW. The quartzite is a thin~beqded. fine~grained 

gray to buff rock consisting mostly of angular quartz grains and a few flakes of mica and grains of 

magnetite. Thin mica schist layers th~t conta in some magnetite and quartz. amphibolite, and knotteq 

schist are associated with the quartzite. Epidote is present locally in the schist and amphibolite. 
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M o n z o n i t e a n q q u a r t z m o n z o.o it e 

A rock of monzonitic and quartz monzonitic composition is exposed over a wide area in the south­

eastern part of the mapped area (fig. 3). This rock is predominantly homogeneouso fine-grained, and 

equiiranular. but near its contact with the quartz diorite gneiss it commonly has a porphyritic texture 17_ . 

wi~h phenocrysts of ot thoclase-as much as an inch i il diarnet~r., Tlifs porpby-ritiS'tenttre fs -es:pecl aTiy well ,.l 

developed 'in areas where there has been lit-par-lir injection of gneissic material. ·Foliation is obsc;ure. ; 

·our a~ 'layering that possibly repres·ents relict be~diii.g is_ present· locally., This layering -suggests that the 

rocks designated in this report as " monzonite and quartz monzonite'' may be migmatized sedimentary rocks., 

The monzonite and quartz monzonite consist essentially of fresh-looking pink and white feldspars, 

biotite. and hornblende. Some quartz is present in places., Epidote occur~ sparsely., 

The age relationships of the monzonite and quartz monzonite to the quartzite and schist are 

unknown; these rocks are found in contact at only two localities and the relationships at these places are 

obscure. The monzonite and quartz monzonite are cut by the quartz diorite gneiss., 

Q u a r t z cl. i o r it e g n e.iss 

Quartz diorite gneiss pf pre-Cambrian age constitutes the country-rock in most of the district (fig. 3). 

The gneiss intrudes the quartzite. schist 9 mom;onite and quartz monzonite; and it is a widespread phase of 

the Barro Mountains batholith. Approximately equal amounts of plagioclase and biotite comprise 85 to90 

percent of the rock mass'. The plagioclase is white to pinkish gr,ay and appears to be andesine. lit occurs 

mostly as anhedral grains averaging 2 em. in length, but subhedral to euhedral crystals as much as 2 inches 

in length are common as phenocrysts elongated parallel to the foliation., The feldspar is slightly altered to 

sericite in places. The biotite occurs as aggregq tes of small fla}<es 'between the feldspar grains. Some of 

the biotite is altered to chlorite., Anhedral quart::1·
1 

which comprises 5 to 10 percent of the rock, occurs 

with the biotite. Orthoclase i.s present in ml.nor ameunt~ Hornblende up to 2 c~ in length constitutes 

2 to 3 percent of the rock and is found chiefly in the biotite aggregates. Zircon and magnetite are 

p:re~nt. and some epidote is associated with the magnetite. 
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The gneissic structure. believed to be a primary flow structure, strikes northeast and dips steeply 

northwest except in the southeastern part of the mapped area and in areas contiguous to the older rocks6 

where there are local variations from the regional trend (figo ~ 

Biotite quartz dio.rite 

Two small masses of biotite quartz diorite crop out along the southern edge of the district (fig~ 3). 

The rock differs from the quartz diorite gneiss in the following respects: (1) it contains more biotite; 

(2) it does not contain lar_g~ feldSJ?ar phenocrysts; and (3) it ijas a les~ pronounced gneissic structure~ The 

contacts of the rock with both tfie quartz diorite gneiss and the diorit& are obscured by surficial material. 

and the age relationships are unimown~ 

Dio ri te 

Many small. irregular bodies of diorite have been mapped in the southern pa~ofthedistrkt (fig~ 3)., 

The diori~e is a coarse~grainedo dark green tto black rock with a charactel!'istic greenish-brown and white 

mottled weathered surface. lit consists predominantly of chloritized biotite and hornblende, anhedral 

grains ofplagiodase feldspar, and minor amounts of ttuar~z~ 

The diorite intrudes the quartzite and schist; it also ptobably intrudes the quartz di9rite gneiss and 

the biotite quartz diorite, but conclusive evidence of an intrusive relation is facking~ At an excellent 

exposure of the diorite and the quartz diorite gneiss in Black Hawk Canyono slightly more than half a mile 

southwest of the Black Hawk shaft. the diorite appears to intr\lde th~ quartz diorite gneiss~ The age 

relationships. however. are partly ooscnre¢17T pegmatite dikes tfiat fia ve been emplaced along tthe contact~ 

Syenite 

Seven small bodies of syenite that range in size front short dikes from 2Q to 75 feet wide to masses 

about 200 feet wide and 450 feet long are present about 2, -000 feet southeast of the Black Hawk mine 

(ifig. 3). The syenite is a medium-grained equigranular brown rock that consisted originally of pink 
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orthoclase feldspar and biotite~ but which now is highly ~ltered. The biotite comrp.only is. altered to r 
brown limonitic powdet and the feldspar is kaolinized~ The syenite is intruded by the granite; it intrudes 

the quartz diorite gneiss. but its age relationship to the ~ther pt;e-Camhrian rocks is unknowns 
( 

Granite 

Many irregular bodies and dikes of granite intrude all the older rocks throughout the mapped area 

(fig., 3)., Tft,e rock is similar to the granite that forms the main mass of the JBig Burro Mountains to the south 

and constitt~te.s most of the Burro Mountains batholith., The granite is a fine- to mediurp~grained. equi-

granularD ptnk rock that consists of quartz, orthoclase, and small amounts of plagioclase and biotite; 

apatite, sphene, and an unidentified mineral are minor constituents~ Numerous pegmatite and aplite 

dikes cut th;e granite and the older rocks., 

piabase aqd basalt porphyry 

Ma,qy ~iabase dikes have been mapp' d in the southern part of the district (fig~ 3)., These dikes, 

generally less than 25 feet wide, trend northwestward in most places~ A basalt porphyry dike . exposed 

intermitte~tly Uom near the center of the western edge of the mapped area to the southeast comer. has 

n?t been distinguish~d from the diabase dikes on the map (fig., 3). A few diabase dikes are present in the 

northern p~ut of the di~trict. The diabase is a fine-grained. dark gray rock that contains laths of plagioclase 

in a matrix of pyroxene and magn:ethe., The basalt porphyry consists of a dark gray. fine~grained, equi ~ 

granular gr~undmass o( pyroxene, plagioclase feldspar, biotiteo and phenocrysts of light gray feldspar as 

. much as • 5 em in diame~er. The phenocrysts constitute from ,:to to 15 percent of the rock. 

Rhyolite 

A white chalk:fl"'appearing. fine~grained rhyolite dike that )iang,.es from 5 to 25 feet in width crops 

out intermittently from east to west across the mapped area. about midway between the northern and 

southern boundaries (fig., 3). The dike is texturally similar to aplite and has a chilled border facies~ The 

rock consists mostty ~f feldspar with some qQartz and a few flakes pf mica., 
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Quartz monzonite 

Small masses of quartz monzonite hjllv<e been mapped along the northern edge of the disuict and 

near the southwestern comer (fig~ 3~~ The quartz monzonite in the northern part is fine~grainedP equi~ 

granmlaro and gray and consists predominan~ly of white and gray subhedral feldspar with submdinate 

amounts of quartz and altered euhedral boo.lks of biotite., Hornblende is sparse to absent.. The rock in the 

southern pan of the mapped area contains more hornblende., The two types of quartz monzonite have not 

been distinguished on the map.. Dikes of monzonite porphyry _cut lb!oth_ types of quartz monzonite., 

M o n z o n it e p o r p h y.r y 

Monzonite porphyry. the second mo~t abundant rock in the Black Hawk district. is present as a 

stock~ like mass in the nonhwestem part of the area and as dikes and irregular masses throughout the rest 

of the area (fig. 3~.. The rock consists of a grayish~white fine~grain.ed groundmass with abundant white 

anhedral to subhedral feldsp.u Cf"JStatls as ·much as .. 5 em in ~iam~te~ ... and black hornblende needles 

ranging up to 1 em in length., Srnall--~ts of biotite are pFesent ~n some places, quartz i~ rare .. 

Locally the long axes of hornblende needles are alined to pwduce a linear structure.. lin the dikes the 

grou?dmass is mostly aphanitic. and the feldspar forms conspicuous phenocrysts., 

lin altered monzonite porphyry the ~woundmass is aphanitic. the feldspars are soft and earthy; and 

the hornblende is chloritized. epidotized. qr converted to an iron~stained clay., Pyrite. in places altered 

to limonite. is common in the altered moq;onite porphyry 'between Black Hawk Canyon and the Silver 

King mine.. The altered rock is greenish gray. i~ght gray tQ white 9 or reddish brownQ 

The monzonite porphyry is considef~d ~arly Tertiary olLate Cretaceous in age on the basis of 

correlation with lithologically similar stocks in the Silver City area., No intrusive relations with the 

Beartooth quartzite were observed in the viqinity of the Black Hawk district. but some of the other stocks 

intrude the Late Cretaceous Beartooth quart~ite and Colorado shale.. Eight or more similar stocks of 

monzonite. quartz monzoniteo and granod~Qrite are known in the Silver City area. All are considered 

Early Tertiary or Late Cretaceous (Paige. ~'16~. 
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The monzonite porphyry stock is topographically higher than the surrounding country and consti ~ 

tutes the high peaks cal1ed Twin Peaks (fig, 3}., The stock is Jmown ..as-the Twin Peaks stock., 

Quartz diorite 

Several easterly trending dikes Qf q1;1.artz diorite have been mapped in the northeastern part of the 

district (fig., 3}~ The rock is fine~grained~ equigranularo brown to gray. and cOnsists tnostly ~f plagio~ 

clas~ feldspar, hornblende. and quar~z.. At places scattered grains of magnetite and some epidote are 

present., The quartz diorite dikes cut the monzonite porphyryo but they are ctlt by the ort\~fr~g veins., 

Andesite 

Two small stock~ like masses of and~site crop out in the northeastern part of the district (fig., 3). 

Two dikes to the south of these andesite bodies and one dike about 1. 500 feet to the west of them are 

believed to be of the same composition., The andesite is fine~grained and dark gray; it consists almost 

entirely of feldspar., A few phenocrysts of feldspar and hornblende. altered to a yellow~brown clay~like 

material. are present~ The andesite intrudes the pre~Cambrian rocks. but its age relation to the Beartooth 

quartzite has not been dtrermined., The megascopic ,appearance of the andesite is similar to the diabase, 

but for the most part it is less altered., The andesite contains abundant vertical joints at the edges of the 

stocks. 

S e d i m e n ta r y roc ks 

The Beartooth QUqrtzite of Upper Cretaceous age crops out along the top of a long ridge in the 

northeastern part of the mapped area (fig. 3). The quartzite overlies the quartz diorite gneiss. granite. 

and quartz monzonite., T~e formation dips from 15° to 25° N., 30° E'. and consists of alternating beds of 

conglomerate. sandstone, shale, calcareous sandstone. and quartzite. The quartzite ~xtends both east 

and west of the area and lies between the older igneous rocks to the routh and westj and volcanic rocks. 

probably of Tertiary age. to the north and east. 
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Alluvium 

Recent stream deposits. consisting of silts. sands and gravels. are found in Black Hawk Canyon 

throughout much of its courseQ 

St ru cture 

Folds are of minor importance in the Black Hawk district. but faults are abundant and are found 

in all parts of the areaQ Many are filled with vein material or dikes. Foliation. planar structures and 

jointing are common in some of the igneous rocksQ 

Folds 

The sedimentary and metasedimentary rocks of the Black Hawk district are inclined at angles of 

0 0 0 0 
15 to 65 " The Beartooth quartzite dips 15 to 25 northeast, and the inclined beds can be traced along 

the strike for at least one mile east and two miles west of the mapped areaQ The pre~Cambrian quartzit~s 

and schists also dip northeast" except for lm::al variations. The larger exposed masses of the pre-

Cambrian metasediments. included as xenoliths in the quartz diorite gneiss, trend east at an angle to 

the a.ttitude of the beds. These easterly trending :renoliths extend for about a mile we~t of the area 

mapped. 

Faults 

Faul ts and shear zones are abundant in the Black Hawk district; most of the veins and some of 

the dikes are along faults. The dominant trend of the fractures is nonh-northeast to east. but a few, 

particul*Iy in the southwestern part of the district. trend northwestward. 

Two belts of faulting trend slightly east of north across the area. One belt passes a few hundred 

feet west of the lBlack Hawk shaft and extends from the southern boundary of the mapped area to near 

the northern edge, where it probably is interrupted by two parallel ea-st~trending faults. now filled by 
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veins. The belt, however 0 possibly extends north through the Beartooth quartzite. The other belt is 

about 1. 600 feet east of the Black Hawk shaft and extends from the southern boundary to the northeastern 

edge of the districts Both of these belts cut the quartz diorite dikes and have been the loci of movement 

· iri"'Tertiary ll:ime., Each belt conSists of a more or less persistent fault from which branch fa ults split off 

to the northeasts The northeast branches from the western belt tend to coalesce toward the north with 

the eastern belts East of these two belts. the fa ults trend more easterlys 

The shears and faults within the monzonite porphyry stocT< trend northeasterly and are parallel to 

the elongation of the stocks Part of the southeastern boundary of the stock is along a fault and shear 

zone. 

Much of the faulting is later than the intrusion of the monzonite porphyry . which is probably 

Late Cretaceous or Early Tertiary in ages Some of this fatJlting may have followed breaks that orig­

inated in pre-Cambrian time~ 

Post-ore faults have cut some of the veins~ In the Black Hawk mine, a flat-dipping fault. 

striking about N. 75°E 9 ana dipping 25° -30° NW, is reported to cut the vein on the eighth levels The 

ore in the $~opes below this level ends sharply against the fault (Leach 1917)s At the Alhambra mine a 

northwest- and a northeast-trending fault cuts the vein and displaces it (fig. 7). Underground. on the 

first level, fragments of c)re are reported to be found along these faults. The fragmepts are the result of 

movement and drag along these cross faults after the vein material was deposited in the Alhambra vein~ 

llgne~ ...structures 

The foliation of the quartz diorite gneiss. in general. trends northeasterly an,d dips from 60°NW 

to vertical. Locally the dips are less steeps Southeast and east of the Rose and Alhambra mines the 

foliation trends northwesterly and dips northeast (fig. 3). At places the foliation is parallel to the con­

tacts of the quartz diorite gneiss with the older rocks. and this. combined with the absence of a regional 

foliation in the older rocks. is interpreted to indicate that the gneissic foliation is a primary flow structure. 
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The _foliation in the quartz diorite gneiss prqbably was the main controlling structure for sub­

sequent igneous intrusions in pre-Cambrian times. Most of the granite and associated aplite and 

pegmatite dikes were intruded parallel to the foliation. An e(Coellent example> of this is the area half 

a mile southeast of the Black Hawk shaft (fig. 3). 

Prior to the intrusion of the diabase, northwesterlyttrending:Jract1ll.res deveh>pecl ·:throu..,ghout rbe 

Bll.Wl Mountains area that later were filled by diabasic and basaltic magma.,., The irtttuUon of the 

mOlllZOnite porphyry stocko however. was apparently along the trend of the older northeast-trending pre­

Cambrian foliation. During intrusion of the monzonite porphyry p fractures developed in the surrounding 

area and some of the pre -Cambrian structures were reopened. Younger cfikes and veins filled some of 

these fractures. 

The planar structures within the northeastern part of the monzonite porphyry stock strike parallel 

to the elongation of the stock and dip northwest at steep angles. The stock in this area appears to dip 

northwest also and was emplaced, at least in its upper part, as a tabular body. 

Vertical joints parallel the boundaries of the two andesite stocks in the northeastern part of the 

area.. The joints are best developed in the northernmost stock!fig .. ~}. 

ORE DEPOSITS 

Deposits of uranium-bearing nickel-cobalt-silver ore in the Black Hawk district occur in fissure 

veins. most commonly in the quartz diorite gneiss. The veins are numerous over an area about one mile 

wide and two to three miles long contiguous to the southeast side of th~ Twin Peaks monzonite porphyry 

stock. Two intersecti.Dg systems ·offt3i'M appear to be pre~ une striking north to north-northeast and 

the other striking northeast to east.. Ore minerals found in the veins are pitchblende. native silver. 

argentite. n.i.c.ke.l~ cobalt sulfides and arsenides. and small amount&--Qf otber...sulfides; the gangue 

minerals are pyrite. carbon~tes. and some quartz and barite. All the major silver producers. with one 

exception. are known to contain nickel and cdbalt minerals and pitchblende. 
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The ore deposits l?elong to the nickel-cobalt-native silver ore type described by Bastin (1939) and 

are similar to the major pitchblende-producing deposits at Joachimsthale Czechoslovakiau and Great 

Bear Lakeu Canada. 

Mineralogy 

The vein minerals that have been reported from the Black Hawk district are listed in table 1$ 

This l~st has been compiled in part from previous reports; the minerals that have been Observed by the 

present writers are indicated in the table. 

All the mines were inaccessible in 1951 and 1952.. Only a few of the ore minerals were found on 

the dumps$ Thus little information could be gathered in the field relative to the kind and quantities of 

the vein minerals and the ir para/genetic relationships. Most of this information also is taken from 

previous published and unp~blished Jreports. 

Pitchblende is present on the dumps of the Black Hawk and Alhambra mines$ Radioactivity was 

noted on the dumps of the Rose and Good Hope mines and at 5 other localities (fig. 4)u but no uranium 

minera ls have b~en identified. The pitchblende at the Black Hawk mine, in the specimens observed, 

occ urs as black shiny grains less than 2 mm in diameter, intimately associated with sphalerite, a nickel 

\ 

arsenide (probably nickel skutterudite) . and other ore minerals. The minerals were sent to a Geological 

Survey laboratory for identification by X-ray and pdlished section methods. 

Na tive silver is the most abundant or, mineral in the veins. Masses as much as 60 to 70 feet 

long, 6 to 18 inches wide , and 1 to 2 feet thick are reported (Hess, 1917: p. 753). The silver is 

mass ive and arborescent. According to Bastin (1939, p. 27), silver in depOsits of this type is generally 

primary. 

Argentite, which was a comtnercia:lly important ore mineral at the Black Hawk and Rose mines 

(Weed. 1917. and Anonymous, ~ 7), is present as fillings iq fractures at the Alhambra mine (Leach. 

A. A • • 1916}. According to Leach (1916) crystals of argentite oc<turred on the niccolite and carbonate 

gangue at the Alhambra mine. 



Name 

• 

Table 1. ~-Minerals reported from the Black Hawk district., 

Ore minerals 

Pitchblende* • 
Native silver*" 
Argentite 
Cerargyrite 

Proustite 
Pyrargyrite 
Pyrostilpnite o 

Niccolite* 
Millerite 
Skutterudite** 
Nickel skutterudite** 
Smaltite (?) 0 

Chloanthite ( ?) 

Erythrite 
Annabergite ., 
Rammelsbergite • o *" ., 
Sphalerite* 
Chalcopyrite " 
Galena• 
Stannite 
Eismuthinite 0 

Gangue mineral~ 

Pyrite* 
Calcite• 
Dolomite* 
Siderite 
Rhodochrosite o 

Manganocnlcite 
Ankerite* 
Barite* 
Quartz$ 

Minerals observed by the writers 
Minerals possibly observed by the writers 
Tentatively identified as rammelsbergite by the u. s. Geological Survey 

Chemical formula 

uo2 
Ag 
Ag2S 
AgCl 

3Ag2s" As2S3 
3Ag2s., Sb2s3 
3Ag2S" Sb2s 3 
NiAs 

Ni~ 

CoAs3 
(Ni. Co. Fe)As3 
CoAs2 
NiAs

2 
Co3As2o8• 8H20 

Ni3As2o8~ 8H20 
NiAs2 
ZnS 
CufeS2 
PbS 

Cu~ .. FeS. SnS2 
Bi2~3 

FeS2 
CaCo

3 
CaMg(C03)2 
FeC03 
Mnc63 
MnC0

3 
CaC03. (Mg. Fe. Mn)C03 
Baso4 
Si0 2 
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Cerargyrite 9 ptmlStite. pyrargyrite. and pyrostilpnite are reported only from th~ Rose mtne (Anono 

1917). The cerargyrite was repor~ed in the upper levels and the antimonial sulfides of silver on the 

200~foot levet Appreciable amounts of antimony are present in a specimen fmm the Black Hawk dump 

(table 3). 

Nickel and cobalt minerals are reported from all mines for which records are available. namely 

the Black Hawk. Alhambra. and Rose mines. Leach (1916) describes millerite c':l.t the Alhambra mine as 

tiny capillary crystals co~taining some silver. Niccolite associated with native silver and argentite is 

reported from the Black Hawk and Alhambra mines. Hess (1917. p. 753) reports that "in one place in 

the Alhambra vein a shoot. ~~from 2 to 3 feet wide is said ~o have carried from 15C1/o to 20"/o nickel. in 

the form of niccolite. a:rtd the ore was rich in silver." Kn general skutterudite and' nickel~skutterudite 

appear to be the major primary nickel and cobalt minerals in the district. The only other occutrence of 

skutterudite in the United States listed by Ford (1932. p. 437) is at Franklin. N. J., and nickelt 

skutterudhe is known in the United States only from the Black Hawk district. irs type locality. According 

to Waller and Moses (1892), who first described this mineral. nickel-skutterudite from the Black Hawk 

mine- is a silver~gray granular mineral with a tubercle structure. the interior of the tubercle being 

commonly filled with carbonate. Waller and M<>ses (1892). and Krieger (1935) state that native silver 

also fills the tubercle. Smaltite and chloanthite have been reported fr~m the Rose and Alhambra mines 

(Leach. 1916). but probably were confused with skutterudite and nickel~skutterudite (Northrop 0 1942. 

P• 283). Erythrite and annabergite, the hydrous cobalt and nickel arsenat~s. form crustiform masses at 

the Alhambra mine (Le~cn. 1916) and have been found on iOme of t~e dumps.-/ 

,_! Storms» W. R., .._ and Wright. K. L •• personal communicatiol'l. 

Sphalerite may ·be present in appreciable quantities in the lower levels of the Bla.ck Hawk mine 

(Weed. 1917). The other ore minerals· are of minor importance, and little is known of their occurrence 

and characteristicso 
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The principal gangue minerals reported in the veins are calcite~ dolomite. siderite. and 

ankerite; less abundant gangue minerals include b~rite. quartz. rhodOchrosite. and man~ano-calcitee 

~lack tmmganifenous oxidec containing some ill'flln. is present on s-ome of the dumps...:(Stormsc 1949)., 

DisUibution of th ·e veins 

Veins are abundant within the Black Hawk district., In general they are limited on the north­

west edge of the mapped area by the stock of monzonite porphyry in the vicinity of Twin Peaks. and 

on the northeast by the Beartooth quartzite., The veins are younger than both these rocks units. and a 

few veins cut them., 

Most of the veins in the district are confined to any area approximately one mile wide that lies 

contiguous to the southea~t side of the ·rwin .Peaks monzonite porphyry stock (fig., 4)., At the Black 

Hawko Alhambra" Rose. and Silver King (Hobson) mineso and at a deposit 1.100 feet south of the Black 

Hawk Shaft. the Olt'e deposits are along faults in the quartz diorite gneiss., The Alhambra deposit and 

the deposit nonhwest of the Alhambra mine are adjacent to a small stock-like body which is probably 

a cupola on the Twin Peaks stock., 

The distdbution of the uranium~bearing veins in a zone contiguous to the southeastern s~de of 

the Twin Peaks stock suggests there may be a similar zone on other sides of the stock. an~ prospecting 

in these al!'eas might be productive., Prospecting to the southwest along the continuation of the mineral­

ized zone mlght result in the . finding of additional deposits containing nickel. cobalt. and uranium 

minerals., 

The veins are most common in the quartz diorite gneiss and in the granite., Tlbley are generally 

absent in the quartzite and schist. and in the monzonite and quartz monzonite., Ore shoots are reported 

to be almost entirely confined to the gneiss., 

The yeins occupy faults and fractmes and thereby reflect the structural pattern of the district., 

An examination of the vein paUem :reveals t:wo intersecting sets of veinso one trending riotth to north~ 

northeastQ and the other tlrending northeast to easlt., The north*northeast set of veins is best developed 

along the two north-northeast belts of faulting. but the Alhambra vein and the sqb~parallel veins south 
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and southwest of the Alhambra mine probably also belong to this set. The northeast-trending veins are 

arranged in three belts~ one along the southeast side of the twin Peaks stock. that widens northeastward 

to include the Black Hawk vein; another that extends from the Rose mine to just south of the southern-

most andesite stock in the nort~eastern part of the area; and a third in the southern pan of the area. 

These are not continuous belts but are indicated by numerous 6i8contlnuous parallel and sub~parallel 

veins., Toward the nottheast ttrey trend more easterly, particularly in the southern belt. 

The ore minerals are mostly confined to the nonheast set of vel.ns, but the Alhambra vein. ope 
i 

of the most p:roducti·ven is a north-northeast vein. There appears to be no conelation between the 

intersection of the two sets of veins and the presence of ore minerals. The northeast-trending veins. 

which in g~nel!'a\1 parallel the schistosity of the grreiss, appea~ to be cut by the north-northeast veins, 

but the relationships are obscure in many places. 

Character of the veins 

The veins in the Black J::la wk district are fissure fillings along faults and fractures with pnly minor 

replacement of the wall rock. They are similar throughout the district and differ only in the presence 

or absence of some of the ore minerals. On the geo ~ogic map (fig. 3) the veins are divided into three 

groups~ 1) veins known to contain uranium~ silver, nickel. .and cobalt minerals, 2) veins known to 

. . I I 
contain silver. nickel,. cobalt. or silver minerals- and 3) veins not known to contain any ore mineJ:.als. 

_/ Information pertaining to depoSits that contain silver, nickel, and cobalt obtained from 
A. A., Leach by oral communication, 1953. 

This division is based only on the known presence of the specific metals. Many of the veins containing 

nickel. cobalt. or silver minerals may also contain uranium minerals, and many of the veins mapped ·' 

as barren veins may contain ore minerals in unobserved portions. A single veiq may 'in part belong to 

one group and in part belong to another group. The information on the character of the veins and the 

mineralogy, except that deduc.e'd from surface observation
1 

is taken from old reports by Weed (1917). 

Lidston~ (1917). and Leach (1917). 
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Many of the v~ins are only a foot or less in width, but they may open up suddenly into ore shoots 

three to ten feet in widd~. The veins are wider in the quartz diorite gneiss and granite and pinch notice-

ably upon entering the monzonite porphyry. Many of the veins can be followed for more than 1, 000 

feet, but others are only a few hundred feet long. The greatest vertical extent known is in the Black 

Hawk vein which has been mined to a depth of 600 feet vertically below the collar of the shaft and which 

" crops out to the northeast on ground 175 feet higher than the collar of the shaft. 

The veins are inconspicuous in the outcrop and are marked generally by soft brown"Stained 

carbonate fillings. In places a crude banding is dev~loped, but most commonly' the vein filling lacks 

any definite structure. Oxidation is not deep, and primary minerals are found within a few feet of the 

surface. The boundary between barren gangue millelals and ore shoots rich in silver is sharp. The ore-

shoots within the veins are reported to be "poddy" and lense-like in character artd ·do not conform to any 

known pattern. 

Carbonates comprise most of the vein filling and are associated with some quartz. fragments of 

the country rock; and locally ore minerals., The carbonates. which are chiefly calcitep dolomite, 

siderite, and ankerite, weather brown in the outcmp. The quartz is generally a dull wax-like chert or 

chalcedony; the rock fragments are mostly altered gneiss. The ore minerals are chiefly native silver. 

argentite, and nickel and cobalt minerals, with a small amount of base meta~· sulphides present. On 

the surface small specks of galena. and small amounts of native silver comprise the metallic minerals. 

In tqe major mines the pryite was common only in the waste, and galena was reported to be scarce. 

Native silver was abundant in the veins in the upper portions of the mines and comprised the 

major portion of the ore. Argentite increased fn the lower levels, and nickel and cobalt minerals 

appeared below 100 feet. Pitchblende in the veins is probably associated with the nickel {lnd cobalt 

minerals. 
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Radioactivity 

Almost all pits, shafts. adits, and dumps that were accessible in the Black Hawk district in 1952 

were examined with a Geiger counter, equipped with a 2 by 20-inch copper probe. Many of the deeper 

shafts were tested by lowering the probe, attached to a 100-foot cable, into the shaft. The localities 

that show anomalous radioactivity are listed in table 2 and are shown in figure 4. 

A black shiny min~ral in a specimen from the dutnp of the Black Hawk mine (locality 6) was 

identified in the field a~ pitchblende. This identification was later confirmed by X-ray powder analyses. 

An orange incr~station that coats the surface of one of the specimens from the dump of the Alhambra 

mine (locality 9) was identified in the field as a se<;ondary uranium mineral. Pitchblende was later 

identified by the laboratory in this and another specimen from this loca:tny., No uranium minerals were 

identified in th~. specimens from localities 4 and 7. 1r.-ft~ ,j;heJtlic.al a:nal)l!ses of spe-cim.ens·~from localities 

shoW,ing.anoma.loi:R$ ,raqioactivity .are sho\l!n inXa~le · :~., 

Comparison w1j.th foreign ~epos jts. 

Nickel-cobalt-native silver deposits have been described from the Erzegebirge region of Saxony 

and Czechoslovakia, frorri elsewhere in Germany, from Hungary, Switzerland~ Sardina, France, Portugal. 

England, South Africa, Canada, and Mexico, and from Wickenburg, Ariz. and the Black Hawk district~ 

N. Mex. in the-"United StateJ;. (Bastin. 1939. p. 3-19). At some of the deposits in the Erzegebirge 

region. at Great Bear Lake, Canada, at Cornwall, England. and at Black Hawk, pitchblende occuts with 

the nickel. cobalt, and silver minerals. The deposits at Joachimsllhal, Czechoslovakia, and Great Bear 

Lake, Canada compri~e two of the major pitchblende districts in the world. A brief description of these 

deposits and comparison of them with the Black Hawk depos-its may be of value. 

At Joachimsthal, two intersecting vein systems, the north-south "Midnight" veins dipping west, 

and the east~west "Morning" veins dippinR north cut pre-Cambrian schists. The "Midnight" veins cut 

the east-trending schistosity of the schists and are offset by minor faults. They are older than the 
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Table 2Q -..-Localities 'showing anomalous ra\iioactivity; (See fig~ 4.) 

Number on figQ 4 Locality 

1. Pit" 450 feet N. 45° w~ ·of SE cor. 
sec. 16 

2Q Pit, 1. 600 feet s. 68° W. of NE cor. 
sec. 21 

3Q Dump. Hunecke shaft. Black Hawk 
vein 

Dump. Copper vein. Black Hawk mine 

5. Vein outcrop at shaft. Black Hawk 

6. 

10Q 

mine 

Dump. Black Hawk :mhre 

Dump. Good Hope mine 

Shaft and pit. 750 feet No. 22° W Q 

of Alhambra new shaft. sec. 20 

Dump. Alhambra mine 

Dump. Red veiq. adit. Rose mine 

Dump. Main shaft. Rose mine 

radioactive material 
0. 2 scale 

3 

2 1/2 

3 1/2-4 

3 1/2 

4-5 

5-6 

8 

3 

5-6 

3 

3 

Scale· reading 

normal background 
0. 2 scale 

1 1/2 

1-1 1/2 

1 i/2 

11/2 

1 1/2 

11/2 

1 1/2 

11/2 

11/2 

1-11/2 

1-1 1/2 
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Table 30 --Chemical analyses of specimens from localities showing anomalous radioactivity 

(See figures 3 and 4 and table 2 for location of localities listed.) 

Locality u
3
o

8 
Ni Co Ag As Sb Cu 

(percent)( percent) Xr>ercent) (ounces , (percent) (percent) (percent) . 
per ton)\ (approxirnue). (approximate) (approximate) 

No. 
1/ 

4 '~<>- 0009 trace §_/trace §/ 2.15 ,o;l - 1:o ~0 1 ':" 1. 0 

Noo 6 . .!/ • 24 4023 0.22 8.20 1.(} -10~' 0 1. 0 - 10.0 

.No. 7 )) • 07 1058 .48 8.40 1. 0 - 5. 0 trace !l/ 

No. 9 lf .15 0.35 0 27 3.45 

R . d 2 / ose mme ump - .07 • 08 10.55 

Alhambra mine dump_g_/ c 18 .10 34070 

J/ Saniples collected by u. s. Geological Survey and analyzed by the New Mexico Minerals 
Laboratory , Silver City. New Mexico 

']/ Samples collected and analyzed by the U. s. Bureau of Mines 

2./ Indicates less than 0. 001 percent 
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"Morning" veins& Most of the pitchblende is found in the "Midnight" veins ~ the lines of intersection 

of the .. Morning;' veins being particularly favorable for pitchblende bodiess The open vertical pardons 

of the veins are mineralized and the flat places are bArren aQ.d contain breccias Veins are mostly 

15~60 em wide and rarely range up to 2 meters in widtho Minerals ptesent include pitchblende, native 

silver~ native bismuth, silver sulfides, nickel and cobalt sulfides, arsenides, sulfarsenides, and sulfanti­

monides, cot'per sulfides, galena, sphalerite, pyrite, specularite, qumtt, fluorite, calcite, dolomite, 

siderite, ankerite, and barites Within the ore bodies pitchblf111de increases with depths Silver minerals 

~re more abundant in the upper levels, and nickel and cobalt minerals at intermediate levelso The 

increase of pitchblende_ with depth may be due in part to wall-rock controls Near the veins the biotite 

almost disappears from the host rock and is replaced by muscoviteo The dolomite and ca1cite in the 

veins is colored reddish-brown near pitchblendeo The pitchblende is older than the quartz and younger 

than the dolomite; associated sulfides are partly older and partly younger than the pitchblendeQ Only 

veins which contain dolomite <:ontain pitG:hblendes The mineralization is considered to be CarboniferQus 

in age and is generally believed to be associated with the pitchblende-bearing Eibenstock granites 

(Bastin, 1939, p. 3-10~ Everhart and Wright, 1953, p. 79-80, Bain, 1950, p. 303-304). 

At Great Bear Lake several parallel veins cut pre-Cambrian metasediments ~d meta volcanics$ 

The ore shoots are influenced by the wall rock and by changes in strike of the shear zone, or by both. 

Ore minerals include pitchblende, native silver, native bismuth, nickel and cobalt. arsenides, sulfides, 

and sulfarsenides , molybdenjte, sphalerite. galena, pyrite. copper-bearing sulfides, silver sulf~des, 

and manganese and iron oxidesc Gangue minerals include dolomite, rhodochrosite, witherite, barite, 

and quartzs Pitchblende occurs in bodies up to 20 inches wide and 40 feet long, Alteration is prominent 

near the veinso The wall rock·within 4 to 5 feet of the vein is colored red by hematite, and the texture 

is practically obliteratedQ The greatest alteration effects are in the quartiose sedimentss Magnetite 

is localized around the vein deposits, and the uranium deposits are related to a quartz-hematite period 

of mineralizations The pitchblende is earlier than most of the other minerals, and the native silver is 

lateo The mineralization is considered to be pre-Cambr~an in age and may be related to a nearby 

intrusive granites (Bastino 1939, Ps 3-6, 15, Everhart and Wright, 1953, 81, 85, Bain, 19500 Ps 300-301)., 
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The assemblage of minerals in the Black Hawk district is almost identical to that at Joachimsthal. 

the predominance of native silver in the ores. appreciable quantities of argentite and the cobalt and 

hickel sulfides and arsenides, and minor amounts of other silver sulfides. chalcopyrite, galena, 

sphalerite" pyrite , bismuth, and pitchblende are cqmmon to the d~posits in both areas~ The gan~ue 

minerals too are identical except that fluorite has not been observed at Black Ha.wkQ The mineral 

assemblage at Great Bear Lake is also remarkably similar to that at Black Hawk and differs chiefly in 

the presence of minor amounts of moJybden1te and some witherite, and in the apparent absence of 

' calcite" siderite. and ankerite~ The iron and manganese oxides found on some of the dumps in the 

Black Hawk district have their analogies in the iron and manganese oxides at Great Bear Lake and in 

the iron~m~nganese veins at Joachimsthal, some of which seem to grade into the nickel~cobalt~silver 

Many other features 6f the veins are similar in the three districts~ The veins at Great Bear Lake 

and at Joachimsthal are mostly short and narrow. and open suddenly into wide high~grade ore shoots~ 

This feature is characteristic of the Black Hawk deposits. The ore in all three districts has filled open 

spaces with little or n(t l!'e:placement of the wall-rock. It is confined mostly to foliated rocks. although 

in the Black Hawk districtthe rocks are gneiss rather than schist~ The association of pitchblende with 

hematitic alteration is striking at Great Bear Lake and, Joachimsthal, and the reddish~brown staining of 

the dolomite has been used as a guide to pitchblende by the miners in the Erzegebirge region~ In the 

Bl.;1ck Hawk district narrow reddish~stained bands within the Alhambra mine have been reported, but 

their relationship to pitchblende is unknownQ No other information is available due to the inaccessibilty 

of the undetgro}lnd workingsQ 
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DESCR][PTION OF MINES AND PROSPECTS 

Black Hawk Mine 

Principal features 

The Black Hawk mine. the largest mine in the district. is along the Black Hawk vein. which is 

the largest vein on the Black Hawk property (fig. 5) .. 

The workings in the Black Hawk mine are inaccessible. The Slack Hawk No., 1 shaft is in th~ 

bottom of a dry gulch and is filled with sand and debris.. Only a few plpes sticking up above the sand 

show its location.. Information on the underground workings and the nature of the veip has been 

obtained from old reports (Weed. 1917. Leach. 1917 o Lidstone, 1917)., 

The Black Hawk No .. 1 shaft. the principal opening on the Black Hawk veino was surik on the 

Black Hawk vein to the eighth level -- to a depth of 497 feet.. The shaft is vertical above the second , 
l~vel, but it is inclined 60° N., 20° W., below that level. An aggregate of about 3, 000 feet of drifts 

weli'e cutrin 8fevels; most of these workings are east of the shaft. At the east end of the eight level a 

winze, inclined aboutt 85° s ... was sunk for a distance of 150 feet (fig. 6)~ The ninth and tenth levels. 

50 feet verticafly apart. were driven from the winze. A crosscut on the second level extends about 

120 feet nurfil to the C,gppervein., 

The Black Hawk No .. 2 shaft. also filled. is about 300 feet southwest of the Black Hawk No .. 1 

shaft. It is 100 feet deep, with short workings on the 100-foot level. It probably is not on the Black 

Hawk vein., The Hunecke shaft. 800 feet northeast of the Black Hawk No. 1 shaft. is on the Black 

Hawk vein but is not connected with the other workings.. The shaft is caved and no information on the 

underground workings is available .. 

The Black Hawk vein strikes N., 70°E. and dips 60° to 70 NW,. According to the mine maps 

the dip flattens With depth., The vein can be followed for more than 1, 000 feet on the surface and has 

been followed underground for as much as 700 feet (figs., 5 and 6)o Ore has been mined in the vicinity 

of the No., 1 shaft. for about 500 feet along the strike and at least 600 feet down dip., Ore has been 

mined also at other localities along the vein. 
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The vein normally ranges from an inch to about a foot in width but the ore shoots are from 3 to 

10 feet wide., The vein consists of a series of imbricate and subparallel fractures. The high-grade ore witHin 

the pre stioots is in streaks and bunches separated by low-grade ore. 

On the eighth level a fault that strikes N. 7f}0 E~ and dips about 30° NW . appears to displace the 

. 0 
vein 30 feet to the south and to the_Ieft. The vein segment below the fault dips about 85 s. The winze. 

sunk from the eighth level. is along this segment of the vein. The correlation of the veins above and below 

the flat-dipping fault is uncertain because the two segments dip in opposite directions. 

The mine workings indicate that although the ore shoots in the upper levels do not persist down-

wards, other ore shoots of as great or greater length and width were found on the lower levels (Weedo 1917) 

According to Weed (1917) and Leach (1917)g the ore occurs as fissure fillings, and there is only 

minor replacement of the wall rock. Included fragments of country rock are common,, but crusts of ore 

around the fragments are rare. The vein contains a central core of carbonate and quartz, bordered by a few 

inches of altered wall rock. and opens. abruptly into the wide ore shoots without any apparent change in the 

general character of the vein. The ore within the shoots was mainly altered gneiss netted with tiny veinlets 

of ore minerals., The high-grade ore was in streaks and bunches, principally along the footwall. 

Native silver constituted 80 per cent of the value of the ore that was mined. Appreciable 

quantities of argentite were present, and galen3o pyrite. chalcopyrite, and sphalerite were minor constituent~ 

Niccolite and smaltite are recordedo but most of the nickel and cobalt are probably present as nickel 

skutterudtte (Northrop, 1942, p. 283). Old reports state that the nickel minerals were found below the 100·-

foot level (Waller and Moseso 1892. p. 49). An analysis of a 100-pound sampl~ taken in 1917 by E. D., 

Lidstone (1917) from the bottom of the winze and analyzed by Smith, Emery and Company, San Francisco. 

California is as follows: 

Bismuth----------------------- -Present, small amounts 
Arsenic ------------------------Present, large amounts 
Antimony-----------·------- ---Traces 
Coppe~------------------------Trace 

Nickel¢-----------------~------8.92 percent 
Cobalt·-----=------------.,------0. 90 percent 
Zinc------------------------ -- .. s. 81 percent 
Silvetl--"'------------------------2; 542.00 ounces per ton 
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No analysis for uranium was made on this samplev but two specimens of high-grade massive silvei 

from the mine tested by the writers are radioactive. These samples were from the mineEal collection uf 

Messrs. lira E, Wright and William Rowlee of Silver City and their source in the mine is unknown. Pitchblende 

from the dump is associ,ted with a nickel arsenide and sphalerite. One of the specimens of high-grade silver 

and the specimen of ore containing pitchblende from the dump were checked with a Geiger counter equipped 

with a 6-inch probe. A count of 10 on the 0. 2 scale was recorded for the high-grade silver specimen and a~ 

count of 5 on the 2G 0 scale was recorded for the specimen of ore from the dump. The background count was 

1 on the 0., 2 scale., The specimen from the dump contained o. 24 percent 'UJ<13 (table 3, specimen no. 6)G 

Radioactive material also was found on 
1
the dump of the Hunecke shaft (fig. 4 and table 3)G 

The Copper vein on the Black Hawk property strikes N. 50° E. and dips about 80° to 85° NW. It 

may intersect the Black Hawk vein to the west of the Black Hawk No. 1 shaft (fig. 5)G It is explored by 

surface trenching" shallow shafts, and by a :tOO-foot drift from tbe second level of the Black Hawk No. 1 

shaft. The Coppe'r vein did not contain silver in the underground workings, according to Weed (1917); how­

ever v radioactive mater~al was found on the dump of t.he westernmost of the surface workings (table 3 and 

fig. 4}. 

Res u.l..U af drilli.o.g 

In May 1952. the Black Hawk Consolidated Mines Company began a program of diamond drill ing 

at the Black Hawk Mine. Three 1, 000-foot holes were drilled to intersect the Black Hawk vein below the 

mine workings. Holes No. 1 and 2 were directed N. 20°W. and inclined 70°; hole No. 3 also was directed 

N., 20<6 W. but was inclined 63°~.figs .. 5 and 8). The three holes were alined parallel to the strike of the vein. 

The position of underground workings was determined from mine maps made from a Brunton and tape survey 

by Leach in 1917. 

Diamond drill holes Nos. 1 and 2 were drilled simultaneously. Although calculated to intersect 

the vein at depths of about 750 feet and SOd feet respectively" the holes were drilled to 1" 000 ~eet without 

intersecting any vein material recognizable as the Black Hawk vein., Hole No. 3 passed through a vein 
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containing carbonate gangue minerals and • few specks of galena, pyrite, and native silver between 641 and 

651 fee t., Assays showed a trace of silver but no cobalt or nickel. The sample was not assayed for uraniumo 

but the vein material showed no anomalous radioactivity. At about 750 feet the hole passed through 6 inches 

of carbonate gangue containing galena. pyrite, and niccolite. This material was not assayed., It showed no 

anomalous radioactivity. 

All three holes penetrated quaJ't7.~ ditM'ite gneiss ctit'by dikes of tnortzonite 0porphyry {J>egmatitic gll'aniteo 

and diabase. Pyrite was abundant in seams and disseminated in the gneiss, and narrow ·ca1cite veinlets were 

present throughout the core. The core snowed no anomalous radioactivity. 

lin February 1953, the three holes were checked by gamma-ray logging. Results were negative. 

The failure of holes Nos. 1 and 2 to intersect the vein may have been due to deflection of the hole 

or to th~inaccuracy of the underground maps upon which the location. inclination, and direction of the drill 

holes were based. Although Role No .. 3 intersected two carbonate veins, the thicker of which resembles the 

Black Hawk veino attempts to correlate the intersection with position of the Black Hawk vein as shown on the 

undel!'gromid,mfps-were \unsnccessful., 

Alhambra mine 

The Alhambra mine (fig .. 7) has been worked by at least four shafts and an ac;lit driven along the 

vein ~lf~o 19.4lf., Leach, 1950).. The New shaft is reported to be 420 feet deep. with short levels at 25. 

50, 100. and 150 feet (fig. 6). A total of about 750 feet of drifts on these levels, are shown on old maps. 

Deeper levels that do not appear on available maps are reported. The shaft is caved around the col1n and 

water stands about 40 feet 'below the surface. 

The A~hambra vein strikes N. 15° E •• dips 80° to 85° SE. and is from 1 to 5 feet wide at the 

surface.. The vein cuts quartz diorite gneiss near a large easterly tren,ding monzonite porpnyry dike. The 

vein can be-traced south fro m the New shaft for about 500 feet. A weakly mineralized vein. possibly an 

extension of the Alhambra vein. is found about 400 feet north of the shaft and can be followed northeasterly 

for about 300 feet. 
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Massive native silverg similar to that mined at the Black Hawk mine. was the chief ore mineral in 

the Alh~mbra vein. Mr. Alex Woodburn. the mine superintendent at the time of abandonment, reported 

there was good ore on the 350~foot and 400-foot levels of the mine when it was shut down (Leach, 1950)G 

Niccolite is reported to be associated with the silverG Pitchblende was found on the dumps- (fig. 4g tables 2 

and 3} by the writers and had previously been reported by Leach (1950). 

R-Qse mine 

The Rose mine is in the northeastern part of section 29, in the southwestern part of the mapped area 

(fig., 3)G The mine has not been operated since 1889 and the shaft is now fiiled. High-grade silver ore and 

ore containing nickel and cobalt minerals were reported to remain in the lower workings when the mine was 

abandoned (Anonymousg 1917). The mine was worked from a shaft sunk near the intersection of two veins, 

the Red vein and the Spar veing and by an adit driven on each vein., The ~haft is reported to be 200 feet deep 

with levels at 50 feet and 100 feet on the Spar veino and levels at 150 feet and 200 feet on both veins. The 

most extensive workings were on the 150-foot level. 

Both veins at the Rose mine cut granite, quartz diorite gneiss. and tnohzonite porphyry (fig. 3). The 

Spar vein strikes about. N. 75° E. and dtps 75°to 80°NW. At the surface it can be traced for about 700 feet 

east and 400 feet west of the old Rose shaft., The Red vein strikes N. 309 ~. at the shaft but at a point 200 feet 

northeast it turns N. 70° E. and is mappable in this direction for about 250 feet. It dips 60° to 75° SE. The 

veins range from 2 1/2 feet to 4 feet in thickness ; they have well defined hanging walls and irregular footwallsQ 

The ore consists of native silver. argentite, and cerargyrite in a quartz and carbonate gangue. High­

grade silver ore that contains a large percentage of nickel and cobalt was mined on the 150-foot level. On 

the 200~foot level the argentite is associated with pyrargyrite. prouitit.e, and pyrostilpnite. 

Radioactive material was found on the dumps of the mctin Rose shaft and at the portal of the adit on 

the Red vein (figG 4 and table 2). 
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Silver King (Hobson) mine 

The Silver King minep foll'mer\y known as the Hobson mine, is about 1, 300 feet north of the Black 

Hawk mine (fig. 3)c According to Holmquist and Sheridan (1945), the vein was worked from an adit 300 feet 

long and an inclined shaft. A raise and a w.inze· .about 200 feet from the portal of the adit explore the vertical 

extent of the vein. Part of the adit is accessible. 

The vein in a fault that strikes N. 50°tt7 65°E. and dips 65°NW cuts quartz diorite gneiss. The 

fault intersects the main body of the monzonite porphyry stock 200 feet northeast and 150 feet southwest of 

the shaft. Northeast of the shaft a quartz diorite dike is along the contact of the monzonite porphyry and the 

quartz diorite gneiss .. 

lin the adit the vein has a well-defined hanging wall and is along a strong shear zone for 200 feet 

northeast of the portal , and along an irregular series of branching fractures for an additional 100 feet. h is 

from 2 to 4 feet wide and is reported to have been followed for 300 feet down the dip. Argentitep associated 

with some native silver. was the principal ore mineral. No nickel. cobalt, or uranium minerals are recorded, 

and none were found on the dumps. 

Good Hope mine 

The Good Hope shaft. now filled. is about 1, 900 feet s. 82° W. of the Black Hawk No. 1 shaft (figc 

3)., Lindgren and others (1910. p. 325) state that the workings attained a maximum depth of about 120 feetc 

The vein, which strikes N., 65° to 7ff E. and dips 65° SE., is in quartz diorite gneiss. about 400 feet south 

of the monzonite porphyry stock. Radioactive material. wbich cotP.d not be identified mineralogically. was 

found on the dump by the writers. Chemical analysis of the radioactiVIe ftiatei:Hll show uranium. nickel. 

silver. and cobalt (fig. 4, and tables 2 and 3). 
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~D the r p r o s p'e c t s 

Many other veins in the district have been explored by surface cuts and shafts (fig. 3). Waste rock 

on some of the dumps shows some ore minerals. but production of ore has probably been small. Cobalt bloom 

has been reported (Storms and Wright 0 lmil, ·oral:communicatj.or))on the dump of a sQ.aft 1,i00 feet soutb of 

the Black Hawk shaft. Radioactive material was found at two small pits, 3, 550 feet N. 30°E. and 2, 200 

feet N. 18° E. of the Black Hawk No. 1 shaft. Radioactive material was found also in a shallow shaft and 

pit, 750 feet N. 22° W. of the Alhambra New shaft. 

SUMMARY DISCUSSION AND 

SUGGESTIONS FOR PROSP:ECTING 

Pitchblende has been found on the dumps of the Black Hawk and Alhambra mines; five other localities 

contain Ufl.identified radioactive minerals. The pitchblende and the unidentified radioactive minerals occur 

in veins that contain silver . nickel, and cobalt minerals. All the mines of the district are inaccessible and 

information on these minerals can be obtaine~ only from old reports and records and from old mine dumps 

which have been picked over for manyy~a.rs_by ntio.era1lcollectors. The old reports indicate that nickel and 

cobalt minerals were present with the silver .at all the larger deposits, but no mention is m.ade .of uranium. 

~Hekel and cobalt minerals were found on the dumps of only a few of the d.ep.osi~s where they are reported to 

be present. Pitchblende, where found, is associated with the nickel and cobalt minerals. This association 

of pitchblende with the nickel and cobalt minerals possibly indicates that the pitchblende may be as widely 

distributed as the nickel and cobalt minerals. 

The possibilities for finding commercial ore bodies are difficult to evaluate. Mining in the district 

was stopped in the 1890's because of the high costs of mining and a drop in silver prices~ there is no indication 

that the ore had been completely mined out. According to old reports (Weed, 1917; Leach. 1916; Lidstone, 

1917; Anonymou~. 191 '7) much high grade silver ore remains in the mines; nickel and cobalt minerals are 

present in the lower parts of the mines. Some reports (Weed, 1917; Anon., 1917) indicate that the silver 

content of the ore decreases as the nickel and cobalt content increases, and that considerable low silver. high 

nickel-cobalt ore remains in the mines. 
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The ore deposits in the Black Hawk district are similar to the nickel-cobalt-native silver deposits 

at Joachimsthal, Czechoslovakia, Great Bear Lake, Canada, Cobalt, Ontario, and Cornwall, England, 

(Leach. 1916; Lindgren, 1933, p. 600-610; Bastin, 1939)5 Native silver, with sulfides and arsenides of 

nickel and cobalt, and small amounts of chalcopyrite, galena, sphalerite and bismuthinite, in a carbonate 

gangue, characterize these deposits., The deposits are in narrow veinse Pitchblende is found at all the 

deposits except Cobalt, Ontario. The geologic and rpirteralogic similarities of the Black Hawk district to 

the deposits at the other localities suggest that commercial deposits of uraniumQ nickel. and cobalt might be 

found in the B~aek Hawk districte 

Geologic mapping in the district indicates an area of several square miles in which there are many 

narrow veins from a few hundred to several thousand feet in length., Field observations and available pro­

duction records and reports indicate ore minerals in many of these veins. Some of the veins contained 

moderately-sized ore bodies. rich in silver and containing nickel, cobalt, and uranium minerals., The 

uranium content of the ore bodies is unknown. 

The U. s. Geological Survey has no immediate plans for further exploration in this district.. How­

ever should investigations be made in the future, the following suggestions are presented., lit should be 

remembered that the ore deposits in the Black Hawk district are in fissure veins that pinch and swell both 

along the strike and with depth. At the Black Hawk and Alhambra mines, the veins generally are from a 

few inches to a foot in width but are reported to swell abruptly into ore shoots that are from 3 to 10 feet 

wide. Because of the discontinuous nature of the ore in the veins and the absence of geologic data to deter­

mine where ore shoots are localized, results of diamond drilling would be inconclusiveo Therefore, it is 

suggested that any further work should commence with shaft unwatering and rehabilitation followed by 

mapping and sampling of the veins. 

If any mines are considered for exploration and testing, certainly the Black Hawk and Alhambra 

min~s should be included because they are the largest and best known deposits in the district., The Black 

Hawk mine is accessible by road whereas the Alhambra is more than one-quarter mile from the road over 

rough terrain. More accurate mine maps and more data on mineralogy and nature of the ore shoots are 
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available for the Black Hawk than for the Alhambra mine. On the other hand the Black Hawk is the d~eper 

mine and has more extensive workings and unwatering of the mine would be more costly. The main alhambra 

shaft is caved around the collar and the water level is within 40 to 50 feet ofthe collar. The main Black 

Hawk shaft is filled with debris. and the water level in the mine is probably within about 75 feet of the 

surface. The Alhambra mine has been inactive since 1893; the Black Hawk mine was closed in 18880 but 

was reopened in 1917. lin 1917 the mine was completely unwatered and rehabilitated; it has been shut down 

since. The workings should be iJl ba~ndition th,jn those at the Alhambra. 
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