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cular in plan. Thelargest segmentby far is in the
south and southwestparts of the stock and adjacent
rock. The ore body was buried under oxidized capping ranging in thickness from nothing to four
hundredfeet. It is very irregular in thickness and in
a few isolated places reaches a maximum
thickness
of six hundredfeet. Chalcocite has beennoted to a
depth of approximately one thousandfeet in prospect
drill holes and in one instance, native copper and
oxidized copper minerals have beenidentified at a
depth of approximately twelve hundredfeet.

Mineralization
A period of mineralization probably accompanied
or followed closely the intrusion of the large granDdiorite porphyry stock. This mineralization was
largely a part of the widespreadhydrothermalalteration which wasthe final stage of the intrusion. The
primary ore mineral chalcopyrite wasprecipitated
from hot aqueoussolutions, and due to the varying
character and the broken nature of the host-rock
both disseminatedand vein deposits were formed,
Enrichment

THE TYRONE
Ore deposits of commercialgrade were formed by
secondaryenrichment processes. Chalcocite, the
principal ore mineral, occurs as truly disseminated
blebs and also in small veinlets and stringers. The
abundantpyrite it replaces maybe merely coated
with a thin film or be partly to almost completely
destroyed. Other copper minerals occurring in minor
quantities are native copper, cuprite, malachite, azurite
and chrysocolla. Quartz, sericite, halloysite, and
other clay minerals are common
gangueconstituents.

DISTRICT

Abstracted by
Frank J. Kleinhampl*
This information on the Tyronedistrict wastaken
from U. S. Geological Survey Professional Paper 122
(Paige, 1922).
The Tyrone district was discovered by Robert and
John Metcalf about 1871. Previous to that, Indians
minedturquoise from shallow pits. In 1904the Phelps
DodgeCorporation bought a third interest in the
Burro MountainCopperCompany
and later, in 1913,
purchasedmost of the claims in the district. After
extensive exploration and development,the Phelps
DodgeCorporation beganmining. Operations were
continued during World WarI and for a few years
thereafter. Since about 1921, production has come
mainly from leaching operations, which reacheda
peak during WorldWarII. TheTyronedistrict lies
10 miles southwestof Silver City. Its principal
settlement is the town of Tyrone, nownearly abandoned. Leopold, an abandonedtown, lies about a
mile southwest of Tyrone. The Continental Divide
passes diagonally through the area from the southwest
to the northeast corner.

Alteration
Patterson and Kerr ( 1947, p. 1 -3), Columbia
University, whomadea study of the alteration at
SantaR ita divided granodiorite porphyryof the stock
into four stages. Theysay, "... The granodiorite
porphyry containing vitreous black biotite and glassy
feldspar phenocrysts was designated Stage Oneof
alteration. Stage Twowascharacterized by dullgray-black chloritized biotite and altered feldspars.
Stage Three included all granodiorite porphyry showing hydromicapseudomorphs
after biotite. The final
stage of alteration, StageFour, showedno relicts of
the original biotite and only widely scattered feldspar
phenocrysts. The most highly altered granodiorite
porphyryof StageFour is essentially a quartzsericite rock lacking phenocrystrelicts . . . ".
Theystate further, " . . . A striking correlation
betv, een the ore values and the alteration stages was
evident. Generally, the highest ore values occurred
in zones of Stage Three alteration. Stage Four was
of secondary importance. Although Stage Twohad
not figured prominently in recent operations, assay
values obtainable indicated poor production... ".

All the dominanttopographic features of the district are primarily the result of erosionof rocks of
varying hardnessunder special topographic conditions
in a semiarid climate. The Little Burro Mountainsis
a homoclinalfault block with a precipitous southwest-facing scarp and a gently sloping, partly
gravel-covered northeastern slope. The Big Burro
Mountainsis an erosion remnant borderedby a rockcut surface that mergesinto a gravel plain along its

The Ore Body
¯ Publication authorized by the Director, U. S.
Geological Survey.

The ore body is very roughly tabular, and is cir131
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outer border; this extensive gravel plain slopes
gently awayfrom the Big Burro Mountainsto the
northeast, east, and southeast. Within the planated
area, there is a panlike depressionformedby the
erosion of unaltered quartz monzoniteporphyry.

fractured rock to rock that is muchless brokenis
very abrupt along the northwesternedgeof the fracture area but is very gradual along the southeastern
edge.

All of the igneousrocks of the Tyronedistrict are
intrusives. The following types have been recognizecE
Precambriangranite~ quartz monzoniteporphyry, and
quartz monzonite;aplitic dikes, someof which are
allied to the granite and someto the quartz monzonite;
rhyolite dikes; and quartz latite porphyryof unknown
age.

Theposition of the major zoneof fracturing is
independentof rock type. Fracturing is directly
connectedwith faulting; in someplaces the movementtook place along a great numberof closely
spacedfractures. An analysis of the fracture systems
within the mines showsthat the trends are not everywherethe same,but the greatest numberof fractures
dip to the east at moderatelyhigh angles.

Semiconsolidatedsand and gravel, composedof
material derived from the surroundingmountains,also
occurs within the district, especially in the northeast
part and along the northern border in MangasValley.

The original constituents of the rocks in the
fractured zonesin the Tyronedistrict - the feldspars,
biotite, and hornblende- havebeenpartly or entirely
replaced by sericite, quartz, and pyrite, with lesser
amountsof chlorite, biotite, and chalcopyrite. Superimposedupon this primary alteration have been
changesinvolving secondaryenrichment of copper
minerals. Fracturing wasthe necessaryforerunner
of all alteration, for the rocks that are not fractured
showno appreciable alteration, and the intensity of
alteration is a direct function of the intensity of
fracturing. The degreeof alteration is almost independentof rock type.

Thestructural relations of all the rocks of the
Tyronedistrict are due mostly to intrusion, faulting,
and fracturing,
A main stock of quartz monzoniteporphyry intrudes Precambriangranite. The stock is roughly
circular in outcrop and covers an area of about 15
square miles. The northern contact of the stock dips
to the south, but the attitude of the other walls is not
visible. Island-like massesof granite within the
stock mayor maynot be roof pendants. Definite
evidenceof large-scale stoping has not been found,

The principal copper deposits of the Tyronedistrict are chalcocite ore bodies in quartz monzonite
porphyry and granite. Thedeposits exhibit all the
characteristics of typical porphyrycopper ore bodies.
Only secondari ly enriched bodies have proved ruinable
in the past. Thechalcocite is either disseminated
regularly throughoutlarge massesof fractured country
rock or concentratedalong exceptionally strong veins
or shear zones. Valuable ore bodies of both types
have beenfound. The deposits are clearly related to
zonesof intense fracturing and do not occur where
such fracturing is lacking. The deposits of secondary
copper have been impoverishedin someplace.s by renewedoxidation and natural leaching by groundwater.

A large northwest-trending fault, forming the
southwesternscarp of the Little Burro Mountains,
crosses the Tyronedistrict. East of this fault the
Precambrianrocks and overlying Cretaceoussedimentary rocks of the Little Burro Mountainsare
tilted eastward. No evidenceof overthrusting has
beenfound in this region; all the major breaksare
consideredto be normal faults,
Thesequenceof intrusion, folding, faulting,
fracturing, and mineralization occurred in Late
Cretaceoustime. Movement
along the fault planes
in the region have persisted to a late date, andevidence for post-Pleistocene movementalong some
faults exists,
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by
E. G. Gillerman*

The Tyrone district contains a wedge-shapedzone
of intense fracturing with its apex 2 miles southwest
of Leopold and its northeastern boundaryalong the
gravel- igneous rock contact betweenTyrone and
NewMexico Highway 180. The change from extremely

TheWhite Signal district lies just south of the
Burro Mountains, about 18 miles southwestof Silver
¯ Publication authorized by the Director, U. S.
Geological Survey.
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