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. ABSIRACT

The Batopilas nii%ng district of southwestern
chihuahua is structurally sinble and mineralogically
unique. The rocks of the district ére.éranodiorite, fine-
grained quartz diorite, and dacite 1qtrusives which have
been overlain by at least three distinct flow breccias. The
silver deposits are irregularly shaped pods of wnassive
native silver or wire silver in calcite, which ozcur aloay
fissures and dre connected by uaminuvralized fragtures or
silver-harren calcite veinlets., The veins formed alony
north-south and northeast-southwest trending fractures and
faults. Maximum vertical dispiacamnent on these fault; is
probably less than 394 ft (120 =), and maximum horizontal
displacement is probably less than 1,640 ft (500 n).

The geologic history of the district 1s sumnarized as
follows: (1) intrusion of the Pastrana Dacite (Phases I, 11
and 111) into pre-existing Cretaceous? sediments and igneous
rocks; (2) intrusion of thé Dolores Micro-Quartz Diorite;
(3) minor faulting; (4)'1ntrusion of the Las Tahonas
Granodiorite and development of a porphyry coppes.
mineralizing system; (5) minor faulting; (6) erosion; {7)
extrusion of the E\ Aramal Flow Breccia; (8) erosian; (9)
extrusion of San Jnse'Flou Braccia;ﬁ(io) minor faultingi\

{11) erosion; (12) deposition of the Cince de Hayo oot

iv
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Conglomerate; (13) erosion; (14) extrusion of Casas
Coloradas Flow Breccia; (15) erosion; (16) extrusion-of the
Yerbanis Formation (ignimbrites and interbedded andesite
flows); and (17) minor faulting; (18) intrusion of rhyolite
and andesite dikes.

The native silver ore bodies are generally less than
100 ft (30.5 m) in length and vary in width from a few
inches up to 15 ft (0.01 to 3 m) and average 2 to 3 ft (0.6
to 1.0 m) in width, The ore bodies terminate abruptly in
both vertical and horizontal directions, and are connected
both vertically and along strike by up to 300 ft (91.5 m) of
unmineralized fractures or vein stringers of calcite which
can be less than 1/8 inch (0.32 cm) wide.

Most of the accessible ore bodies in the district are
hosted by Pastrana Dacite (Phase I) or Pastrana Dacite
Porphyry (Phase II), but a few ore bodies are hosted by Las
Tahonas Granodiorite or by andesite dikes. Only one small
gaiena-caicite ore body was observed in the district hosted
by Dolores Micro-Quartz Diorite., Native silver-bearing
veins are not known to exist in any of the flow breccia
units (E1 Arenal, San Jose and Casas Colorad&s formations)
or in the Yerbanis ignimbrites. A few quartz-galena veins
were found in the E1 Arenal and San Jose flow breccias.

Structural controls are associated with some ore
bodies. Many ore bodies formed at flexures in the dip or

strike of vein-forming fractures and other ore bodies are
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clearly associated with cross-fractures., There are many
other ore bodies, however, which are completely devoid of
apparent structural controls and their localization cannot
be explained by structural controls alone. Furthermore,
brecciated zones near ore bodies are ovten not mineral-
ized., Ground preparation was adequately developed in many

unproductive portions of the vein systems, and yet

vi

deposition of neither calcite nor silver occurred there. It

appears that for many of the ore deposits, some as yet
poorly understood physio-chemical event induced the
nucleation of native silver pods at irregular intervals
along the vein fractures.

There are four types of wall rock alteration in the
district: (1) chlorite-actinolite alteration, (2)
silicification, (3) pyrite alteration, and (4) gossan
formation, Type 1 alteration is also associated, locally,
with dark green chloritization and gray and green
argillization., Type 1 alteration is often, but not always,
associated with ore bodies, and is best developed in
Pastrana Dacite and in andesite dike host rock§.*
Silicifacation occurs in dike-like masses within the
Pastrana as well as Dolores Formations, The silicified

zones are generally less than 30 ft (9.2 m) wide.

*In this report the term "altered" is meant to be
understood as Type 1 alteration,
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Pyritization is characteristic of the Pastrana Dacite and isg
common in the Las Tahonas Granodiorite. Pyritization was
also experienced by portions of the Dolores Micro-Quartz
Diorite. The degree of pyritization of the Dolores is less
than that of the Pastrana and Las Tahonas intrusives. The
flow breccias are not pyritized or a]tereq. The Lo
Corralitos Gossan formed from the limonitization of pyrite
and argillization of plagioclase and orthoclase in the
pyrite-rich portions of the Pastrana and Las Tahonas
formations. ‘

Samples of host rocks which have experienced chlorite
actinolite and silica alteration are enriched in Cu, Pb, Zn
and possibly Ag. The base and precious metal content of
unaltered host rocks appears to be a function of their
pyrite content. The Los Corralitos Gossan is weakly
mineralized, but the degree of base and precious metal
mineralization is ureconomic.- It represents.a pyritic halo
of a porphyry copper system which may be economic at depth,

The Batopilas ore deposits consist of native silver
in calcite with lesser amounts of galena and sﬁha]erite.

The native silver may be massive or occur as wire silver in
calcite. The wire silver often occurs in a geometric mesh
which follows the cleavage directions of calcite, The
calcite and silver in these ores formed contemporaneously
and probably at relatively low temperatures (less than 250°

C). The gold content of the silver ores is negligible.
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Cobalt-nickel arsenides and ruby silvers reported in
previous investigations were not observed during this
study. Galena and sphalerite are the major sulfide
minerals, and pyrite is generally absent from the ores,

The Batopilas native silver-calcite ore bodies could
have formed by four different processes. They could bg
primary hypogene hydrothermal deposits or they may have
formed by lateral secretion. A third possibility is that
they formed from supergene activity. In this model,
supergene solutions leached silver from overlying pre-
existing precious/base metal deposits which formed'as a
direct conséquence of intrusion of the Las Tahonas
Grancdiorite. The silver was remobilized downward along
faults and fractures and deposited at favorable locations
and under changing physio-chemical conditions within the
Pastrana and Las Tahonas Formations., This model accounts
for the high Ag/Au ratio of the ores as well as some of the
relationships of alteration to silver mineralization. A
fourth possibility is that the native silver-calcite
mineralization was produced by circulating conﬁate waters
which were associated with the formation of the Las Tahonas
porphyry copper system. Of these four models of ore
genesis, the connate water-porphyry copper hypothesis is
currently favored.

There is a fairly well developed pattern of

mineralogical zoning with the district., The mineral
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X

zonation is.concentric around the Las Tahonas porphyry
copper system (Los Corralitos Gossan). The zone nearest the
'Los Corralitos Gossan is barren, but may contain quartz-
galena veins. The second zone contains calcite-native
silver veins, The third zone outward from the gossan
contains quartz as the primary gangue mineral with galena
and a smaller proportion of pyrite,

The only potentially economic ore deposits existing
in the Batopilas district are the classic native silver ore
bodies. The non-native silver bearing portio&s of the veins
may contain a few percent base metals and a few grams of
silver per ton, but the tonnages are too low and the grade
of mineralization too inconsistent for profitable mining.
Suggestions are made for the future exploration for native

silver ore bodies in the district.
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