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EDITOR'S NOTE

The metallogenic map of volcanogenic massive-sulfide occurrences in Nevada is one of several planned or published
preliminary and interim products of a study of the distribution and setting of volcanogenic massive sulfides in th* western
United States. "Volcanogenic massive sulfides" refers to occurrence types that are inferred to be associated with the
development of ancient volcanic arcs or with rift systems in a mainly subaqueous environment. Three types of massive-sulfide
deposits are shown on this map: (1) Cyprus-type massive-sulfide deposits associated with mafic volcanic rocks of an ophiolite
sequence, (2) kuroko-type massive-sulfide deposits associated with felsic and intermediate volcanic rocks of an island-arc
environment, and (3) Besshi-type massive-sulfide deposits associated with oceanic sedimentary rocks of .an unc-rtain, but
probably rift, tectonic environment.

The distribution of favorable host rocks for massive-sulfide deposits and the lithotectonic terranes in which they occur are
also shown on the map. The host rocks shown are not necessarily formal stratigraphic units, and they may contain several
lithologic types. They are shown here to delineate areas that may be prospective for undiscovered massive-sulfide deposits.

INTRODUCTION

Two massive-sulfide deposits are mined in Nevada.
The largest is the Rio Tinto (Mountain City) copper
deposit in Elko County which produced 1,110,000 tons of
ore that averaged 9.7 percent copper (Coats and Stephens,
1968). The Big Mike copper deposit in Pershing County,
which produced 100,000 tons of ore that averaged 10.5
percent copper, is smaller but has been studied extensively
(Rye and others, 1984). The Rio Tinto deposit is in
carbonaceous shale of the Valmy Formation of Ordovician
age of the Roberts Mountains terrane (Roberts terrane of
Silberling and others, 1987); volcanic rocks are not
closely associated with the ore body but occur within the
Valmy Formation at many exposures in Nevada. The Big
Mike deposit is in carbonaceous cherts and argillites
directly above pillow basalts in the Havallah sequence of
Silberling and Roberts (1962) of Late Devonian to early
Late Permian age (Stewart and others, 1986) of the
Golconda terrane. Fifteen prospects for massive-sulfide
deposits in Nevada occur in felsic and intermediate volcanic
rocks of Mesozoic age in the Jackson terrane and Walker
Lake terrane.

The general type of massive-sulfide deposit is
described as a stratabound (stratiform), lenticular

accumulation of massive pyrite and copper-, lead-, and zinc-
bearing sulfide ore minerals; sulfide content
characteristically is greater than 60 percent, and
chalcopyrite, sphalerite, and galena are the primary ore
minerals. Modern interpretation and descriptions generally
agree that the deposits were formed in a submarine
environment at or near the site of active volcanic and (or)
hydrothermal activity. Three deposit model types are
distinguished in Cox and Singer (1986) as (1) Cyprus
massive-sulfide (Singer, 1986a), (2) kuroko massive-sulfide
(Singer, 1986b), and (3) Besshi massive-sulfide (Cox,
1986a) deposits. These models represent distinct geologic
environments: the Cyprus type is associated with oceanic
rift basalts preserved in ophiolite terrane; the kuroko type
is associated with island-arc felsic to intermediate
volcanics; and the Besshi type is associated wth marine
basaltic and sedimentary rocks in an uncertain tectonic
environment.

Nevada contains many rock types that host
volcanogenic massive-sulfide deposits elsewhere in the
world; these potential host rocks occur in pre-Tertiary
terranes. The Rio Tinto and the Big Mike massive-sulfide
deposits occur in the Paleozoic Roberts Mountains and
Golconda terranes that are thought to originate as a back-
arc basin or oceanic basin, rise, and slope accrmulations
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Figure 1—Lithotectonic terranc map of Nevada (slightly modificd from Silberling and others, 1987).
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Figure 1—Continued
EXPLANATION

G Cenozoic deposits
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Accreted terranes—Arranged alphabetically
by map symbol

BRK Black Rock terrane
GC Golconda terrane
JN Jackson terrane
JO Jungo terrane
RM Roberts Mountains terrane
Walker Lake terrane

WPD Paradise subterrane
WPN Pine Nut subterrane

Nonaccretionary continental rocks
NAm North America—Continental rocks of North

America not accreted during
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Ru Late Triassic overlap—Postaccretion
overlap relation shown _by line of
small dots along depositional
overlap contact

Terrane-bounding fault—Dashed where
approximately located

Postaccretion or_postamalgamation
contact—Includes both depositional
and intrusive contacts and faults
that are not terranc boundaries.
Dashed where contact is with
Cenozoic deposits

A -

Belt of low-angle cordilleran thrust faults—
Approximate east limit

(Stewart and others, 1986; Oldow, 1984a). Small
volcanogenic massive-sulfide prospects in the western part
of Nevada are in the Jackson and Walker Lake terranes that
contain pre-Tertiary, predominantly Mesozoic, volcanic
rocks that are thought to have originated as volcanic island
arcs (Russell, 1984; Silberling and others, 1987; Oldow,
1984b). The Rio Tinto deposit is classified as a Besshi-
type massive-sulfide-deposit, the Big Mike deposit is
classified as a Cyprus-type massive-sulfide deposit, and the
small prospects in the western terranes are classificd as
kuroko-type massive-sulfide deposits. Other massive-
sulfide deposits may be unrecognized or unclassified
- because of overprinting by intense hydrothermal
mineralization of Tertiary age.

I have used some of the featurcs ascribed to
volcanogenic massive-sulfide deposits by Hutchinson
(1973), Franklin and others (1981), and Lydon (1984) and
summarized in Cox and Singer (1986) to select the deposits
and prospects shown on the map and listed in table 1.
These features are: (1) occurrence of pyrite, chalcopyrite,
sphalerite, and galena either as lenticular concordant
massive bodies or as stockwork systems, such as are
known to underlie massive ore bodics in many places in (2)
pre-Tertiary age host rocks that either are volcanic or
contain a substantial volcanic-derived sedimentary

component that (3) formed in a submarine environment.
The coincidence of these three features permits the
assumption that the deposit may be syngenetic in origin
and formed by volcanic processes.

Silberling and others (1987) lithotectoni~ terranes
(fig. 1) are used to group the pre-Tertiary roc's. Using
their terrane definitions, the map outlines areas that
contain volcanic rocks that are presumed to have been
formed in an ocean-basin or island-arc environm-nt. Table
2 lists the stratigraphic units that correlate with the
terranes outlined on the map. Estimates of east-west
extension_in the Great Basin in Miocene time range from
20 to lO percent, This extension would affect the
distribution pattern of the terranes; correction for this
extension would compress the terranes a like amount,
giving different patierns of distribution. No sttempt has
been made to restore the extension.

GOLCONDA TERRANE

The Golconda terrane is comprised of twc dissimilar
groups of rocks. Upper Paleozoic (Devonian to mid-
Permian) pelagic and turbiditic sedimentary rocks and
pillow lavas compose the Golconda allochthon. Triassic
subaerial felsic volcanic rocks and carbonate and clastic
sedimentary rocks unconformably overlie the older rocks
and compose the late Triassic overlap. Only t » rocks of
the Golconda allochthon are suitable host rocks for
massive-sulfide deposits.

The Golconda allochthon extends in a curved-S pattern
from northeastern Nevada to western Nevada and attains its
fullest width and stratigraphic continuity in north-central
Nevada. It includes many formally named s‘tatigraphic
sequences throughout its extent (table 2) that ar~ correlated
with the Havallah sequence, which has been in‘erpreted to
have been formed in a deep ocean-basin e~vironment
(Stewart and others, 1977; Brueckner and Snyde-, 1985) or,
alternatively, in a back-arc-basin environment (Miller and
others, 1984). Where the stratigraphic succession is well '
known, the lower part of the sequence is charecterized by
basalt pillow lava that is Late Devonian or Early
Mississippian in age in northeastern Nevada and that could
be as young as Permian in north central Nevata (Stewart
and others, 1986). The association of pillow lava and
chert suggests ophiolite sequences in the allocl *hon. The
allochthon is interpreted to have been thrust into its
present position along the Golconda thrust during the
Triassic (Silberling and others, 1987). Recent studies by
Stewart and others (1986) indicate that the enti~e sequence
is a structural accumulation of thrust-repeated sedimentary
and volcanic rocks that are Late Devonian to Permian in-
age, but are most commonly Mississippian and
Pennsylvanian in age. Scattered exposures of serpentinite
occur in the southern part of the Golconda te-rane; these
outcrops lic along or near the trace of the old continental
margin as defined by a line connecting 8751/865r values of



0.706 from analysis of plutonic rocks (Kistler, R.W., in
press; R.W. Kistler, oral and written commun. 1988).

The Big Mike Cyprus-type massive-sulfide copper
deposit (No. 17, map and table 1) occurs in the Havallah
sequence of the Golconda terrane at the north end of the
Tobin Range in north-central Nevada. One other, the
Ground Hog prospect (No. 16, map and table 1), occurs in
the Toiyabe Range in central Nevada.

The Big Mike deposit was recognized as a massive
sulfide during its period of exploration and development.
The following is a summary of the significant
characteristics, which are described in detail by Snyder
(1977) and Rye and others (1984): The Big Mike consists
of one main lens-shaped ore body, approximately 250 ft
long, 160 fi wide, and 49 ft thick; other small [enses, all
less than 25 ft in length, were found during mining. Both
high-angle and low-angle faults offset the rocks in the
mine area. The ore contains three types of sulfide
occurrences: (1) framboidal pyrite, locally containing
interstitial secondary copper sulfide (djurleite) thought to
have replaced original chalcopyrite; (2) massive pyrite
ore, composed principally of pyrite and lesser amounts of
chalcopyrite and a little sphalerite; and (3) stringer
mineralization, consisting of veinlets of quartz that
contain pyrite, carbonate, sericite, and some chalcopyrite
and sphalerite. The massive pyrite ore and the framboidal
pyrite are restricted to carbonaceous chert and argillite; the
stringer mineralization occurs in both the underlying and
overlying pillow basalts. The massive pyrite ore has been
affected by supergene mineralization; the secondary copper
sulfides, djurleite and digenite, occur throughout the ore
lens, and covellite and other copper alteration minerals
(native copper, cuprite, chrysocolla, and malachite) occur
in the upper part of the ore lenses. The mineralized
stringer zone in the footwall pillow basalt is intensely
oxidized. No secondary alteration of chalcopyrite was
observed in either the stringer zone in the hanging-wall
pillow basalts or in the mineralized interstices in the
footwall pillow basalt. Manganiferous cherts and jasper,
locally cut by hematite-bearing quartz veins, occur in the
rocks stratigraphically above the ore deposit. Supergene
alteration also resulted in a gossan zone in the
metavolcanic rocks below the ore deposits that extended as
far as 30 ft below the surface.

The Ground Hog claim (No. 16, map and table 1) is
little more than a prospect in silicified greenstone that had
anomalous copper values detected in geochemical analysis.
However, it is included because the geologic setting is
correct for these types of deposits, the geochemical
analysis (Kleinhampl and Ziony, 1985b, p. 242; see table
1) is permissive for this type, and the silicified zone could
represent an exhalite zone or footwall stockwork in the
original rocks before metamorphism and deformation.

The Golconda allochthon contains many local sites
where pillow basalts and cherts are known to occur.
Massive pyrite bodies occur within the terrane, and one
such is reported to be located at the mouth of Mill Canyon

on the west side of Battle Mountain (Ralph Robe-ts, 1988,
oral commun.). Yet discoveries of massive-sulfide deposits
that have significant copper or zinc grades are I'mited to
the Big Mike so far as is now known. Bedded jaspers,
jasperoid dikes, and sediment-hosted volcenogenic
manganese accumulations (of the type described ' Koski,
1986) may offer useful guides for massive-sulfide
exploration (Snyder, 1977). Gossans led to the discovery
of the Big Mike deposit and the Rio Tinto (in thr Roberts
Mountains terrane).

JACKSON TERRANE

The Jackson terrane as shown on the map is composed
of two terranes, the Jackson terrane and the Bl-ck Rock
terrane that were originally depicted by Silbe-ling and
others (1987) as distinct terranes. The rocks assigned to
the original definition of the Jackson terrane inclvde Upper
Triassic to Middle Jurassic rocks of the Hapny Creek
Volcanic Complex. These igneous rocks occnr in the
Jackson Mountains (Willden, 1963; Russell, 1984;
Sorensen, 1986) and Pine Forest Range (Smith, 1973) and
are an extrusive-intrusive complex of basaltic andesite,
andesite, diorite, and quartz diorite dikes and lavas,
autobreccias, and flow breccias. Similar metavolcanic
rocks, shown on the state geologic map as Permian and
Triassic (Stewart and Carlson, 1978), occur along the
periphery of the Black Rock Desert.

The rocks assigned to the original definition of the
Black Rock terrane include Mississippian to middle Triassic
ocean-basin and island-arc rocks in isolated exposures in
northwesternmost Nevada. It represents either a single
original terrane of stratigraphically related bur laterally
variable rocks that have been brought together tectonically
or a composite of different terranes. Silberling and others
(1987) put this terrane together from isolated ontcrops of
different ages and lithologies. The Black Rock terrane is
now considered to be part of the Jackson terrane (N.J.
Silberling, oral commun., 1988) and is shown a+ such on
the map. The Black Rock terrane, as originally d-fined, is
composed of predominantly sedimentary rocks of
volcaniclastic and deep oceanic nature -- cherts, argillites,
and turbidites. Limestones that are interpreted to have been
formed either on the continental platform, transported as
part of submarine gravity slides from the continental shelf,
or in the ocean basin occur in different exposure~ assigned
to the terrane. The volcanic rocks originally a“signed to
the Black Rock terrane occur in two areas: (1) Quinn
River, where they range from andesite to peridotite,
although they are predominantly basalts and intrusive
gabbro (Ketner and Wardlaw, 1981); and (2) in t“e Granite
Range, where they are metabasalt and meta-ande-ite flows,
breccias, and tuffs (Bonham, 1969). The metavolcanic
rocks of the Black Rock terrane are patterned o~ the map
the same as the Jackson terrane. Record of base-metal
deposits within the Black Rock terrane, as originally



defined, that fit the model for massive-sulfide deposits has
not been found.

Record of base-metal deposits within the Jackson
terrane that fit the model for massive-sulfide deposits
exists. Small copper prospects in the Pine Forest Range
(Nos. 1-3, map and table 1) contain some features that are
suggestive for volcanogenic massive-sulfide type deposits.
Recent studies within the southern Jackson Mountains
(Sorensen and others, 1987; Hamilton, 1987) describe
silver-copper and iron-copper prospects (Nos. 4-9, map and
table 1) that are targets for exploration for volcanogenic
massive-sulfide deposits. An association with magnetite
deposits exists throughout the area, and all the deposits
may be part of the same volcanogenic system. The copper-
bearing prospects and small mines shown on the map and
listed in the table are possibly kuroko-type massive-sulfide
veins that contain base and precious metals; barite veins
were also noted throughout the region (but are not shown
on the map or listed in the table). These small prospects
and mines may represent various morphological parts of a
massive-sulfide system, such as bedded sulfide deposits in
depressions, sulfide stringer veins associated with vent
zones, and copper-rich sediments distal to the vent zone.
Some, or all, may be fractured, faulted, remobilized, and
redeposited within the volcanic sequence.

The Red Boy mine (No. 8, map and table 1) is one of
the exploration targets for volcanogenic massive-sulfide
deposits. The Red Boy mine produced a small tonnage of
lead-zinc ore during the 1940's and in the 1980's
(Hamilton, 1987). Rock types at the Red Boy mine area
include andesite flows, tuffs, agglomerates, and breccias.
Mineralized zones consist of disseminated pyrite and
chalcopyrite, barite chemical sediment, massive gossan,
quartz-sulfide veins, and siliceous lead-zinc clast supported
breccia. Siliceous hematite veins and carbonate veins also
occur. Ore minerals in the veins include pyrite,
chalcopyrite, argentiferous galena, sphalerite, arsenopyrite,
and magnetite. The occurrences at the Red Boy mine and
vicinity were interpreted by Wescord Resources to be
massive sulfides and exhalite horizons in a volcanogenic
system which had vent areas to the northwest of the mine
(Hamilton, 1987).

JUNGO TERRANE

The Jungo terrane includes Upper Triassic and Lower
Jurassic fine-grained terrigenous clastic rocks of the Auld
Lang Syne Group (Burke and Silberling, 1973). These
rocks are interpreted to have accumulated, perhaps as
marine turbidity currents, in an ocean basin (Speed, 1978;
Lupe and Silberling, 1985) after the emplacement of the
Golconda allochthon. They contain no volcanic rocks.
The southeast outcrops of the Jungo terrane contain mafic
igneous rocks that have been interpreted as a lopolithic
complex (Speed, 1976) or ophiolite (Erskine and Moores,
1984). Recent field investigations note a lack of intrusive
contacts and metamorphic aureoles (Sidder, 1988; N.J Page,

oral commun., 1987). These layered mafic ro-ks of the
Humboldt Complex are gabbroic and basaltic in
composition and texture and are associated with pure quartz
sandstones of Jurassic age.

Record of base-metal deposits that fit massive-sulfide-
deposit models in the sedimentary rocks of the Jungo
terrane has not been found. Nickel-copper-cobal* prospects
in the Cottonwood Canyon area of Churchill County are
associated with the layered mafic igneous rocks of the
Humboldt Complex. These prospects may be related to the
Duluth Cu-Ni-PGE deposit type (Page, 1986) or to the
volcanic-hosted magnetite deposit type (Cox, 19?6b) rather
than volcanogenic massive-sulfide deposits (G.B. Sidder,
oral commun., 1985). Therefore, neither the Humboldt
Complex nor these prospects are shown on the map or on
table 1.

ROBERTS MOUNTAINS TERRANE

The Roberts Mountains terrane (Roberts terrane of
Silberling and others, 1987) includes early to middle
Paleozoic deep-marine volcanic and sedimentary rocks of
the Roberts Mountains allochthon and similar deep-marine,
predominantly sedimentary rocks that may be
authochthonous in the southern part of the terrane. Many
different formational names are given to these rocks (table
2). Rock types are chert-argillite-greenstone secuences and
clastic turbidites. The most geographically widespread
names are the Ordovician Valmy and Vinini Formations,
which are interpreted to be facies of each other. The Valmy
Formation contains more velcanic rock. The map
distinguishes those map units (Valmy Formation, Slaven
Chert, which is now recognized as containing pillow lava
in the Shoshone Range (C.T. Wrucke, oral commun.,
1989), Scott Canyon Formation, and undifferentiated
siliciceous and volcanic rocks in northeastern El':o County)
that contain abundant volcanic rocks from thos+ in which
volcanic rocks are notably sparse.

Silberling and others (1987) also include the upper
Paleozoic, nonmarine to shallow-marine cor<elomeratic
rocks of the overlap assemblage in the Roberts Mountains
terrane; these formations (the Antler sequence of Silberling
and Roberts, 1962, and correlated map units of Stewart and
Carlson, 1978) were deposited unconformat'y on the
Roberts Mountains allochthon before the empl-cement of
the Golconda allochthon. These rock units occur in
different exposures than the deep-marine rocks and are not
shown on this map.

Recent studies (see especially Madrid, 1987) suggest
that the lower stratigraphic succession of tte Roberts
Mountains allochthon in most areas is characterized by
pillow lava and other volcanic rocks; the upper
stratigraphic succession is characterized by vclcaniclastic
and other clastic sedimentary rock types. Old~w (1984a)
interprets the lithology and structure of the roc‘s included
within the allochthon to represent oceanic basiv, rise, and
slope accumulations accreted to the continent as part of the



obduction of an east-facing accretionary prism. Madrid
(1987) suggests that the rocks composing the allochthon
were deposited in a rift basin floored by Precambrian
miogeoclinal continental rocks developed along the
continental margin of North America. These rocks are now
exposed in a series of thrust nappes.

The Rio Tinto (Mountain City) copper deposit (No.
18, map and table 1) is interpreted to be a massive-sulfide
deposit of the Besshi type (Proffett, 1979; D.P. Cox and
J.A. Briskey, oral commun., 1985). It occurs in the
Ordovician Valmy Formation in the northernmost
exposures of the Roberts Mountains terrane. Volcanic rock,
in the form of pillow lava, diabase flows and sills,
common in the Valmy is not found near the deposit, but it
does occur in the outcrop area near Mountain City (Coats,
1968).

The ore forms disc-shaped lenses as much as 1,000 by
90 ft in shales and quartzite beds in the Valmy Formation
(Coats and Stephens, 1968). Other smaller lenses occur
both along strike and below the main lens. Mine workings
are now inaccessible. The deposit was discovered by
drilling through an exposed leached gossan (Crawford and
Forbes, 1932a, b). The ore, consisting of massive pyrite
and subordinate chalcopyrite, local sphalerite, and rare
galena was strongly affected by supergene chalcocite,
bomnite, and covellite enrichment. Shales (phyllites) below
the ore body contain the nonsulfide ore minerals cuprite,
native copper, malachite, and azurite. The primary massive
ore is associated with gray quartzose ore that is erratically
silicified and cut by chalcopyrite and pyrite veinlets or
completely silicified and coarsely banded and contains
chalcopyrite and pyrite in streaks and blobs. Also
associated is "banded white quartz ore” that is distinctly
layered, pervasively silicified, and micro veined by quartz,
pyrite, and chalcopyrite. Chloritic shales below the ore
body contain lenticles of pyrite and chalcopyrite.

Other occurrences of syngenetic pyrite in stringers,
pods, and disseminations reportedly occur at various
localities throughout the terrane. One such stringer zone is
located at the mouth of the Cottonwood Creek canyon on
the south end of the Toiyabe Range (Cascaceli and others,
1986). A pyrite pod is located at Saval Ranch along Gance
Creek on the east side of the Independence Mountains
(Ralph Roberts, oral commun., 1988). These and other
similar occurrences do not have sufficient copper
mineralization associated with them to warrant a published
written record.

WALKER LAKE TERRANE

The Walker Lake terrane contains many rock units that
include diverse lithologies and are assigned different
formational names (table 2); most units are Mesozoic in
age, some are upper Paleozoic in age. The rock types
include marine carbonate, siliciclastic, and volcaniclastic
rocks, marine and nonmarine volcanic flows and tuffs, and
terrigenous clastic rocks and evaporites. The terrane is

divided into the Paradise and Pine Nut subterranes t «sed on
depositional history and structural style (Silberl'ng and
others, 1987). Most of the volcanic and associated
sedimentary rocks in both subterranes have been int~tpreted
to have been formed in a marine volcanic-arc environment
(Silberling and others, 1987; Oldow, 1984b, and Proffett
and Dilles, 1984), although some rocks are interpreted to
have formed subaerially (Speed, 1978, 1984; Proffett and
Dilles, 1984). The units shown on the map are those
which, in my interpretation, appear to have been fcrmed in
an island-arc environment. A number of small copper
deposits occur in the Walker Lake terrane th-~t have
characteristics suggestive of a volcanogenic origin. These
features include copper sulfide mineralization, stockworks,
gossans, and host rocks permissive for the occurrence of
kuroko-type massive-sulfide deposits (Singer, 1986").

Scattered small prospects that contain disseminated
copper minerals (Nos. 11-13, map and table 1) occur in
metavolcanic rocks assigned to the Peavine sequence of
westernmost Nevada by Bonham (1969). The Peavine
sequence occurs on Peavine Peak and Petersen Mountain
north of Reno and as small outcrops of roof perdants in
Mesozoic granitic rocks and windows surrounded by
Tertiary volcanic and sedimentary rocks along the western
border of the state. These rocks, which may be pert of the
Pine Nut subterrane (Silberling and others, 19°7), are
predominantly andesitic to dacitic in composition, but
basalt and rhyolite are common (Bonham, 1969). Pillow
basalt, if present, is rarely preserved (Bonham, 1969, and
Moore, 1969). The metallogenic history of this region is
complicated by the overprint of Tertiary minernalization,
indicated by bleaching and pyritization of both Tertiary and
older rocks, and the presence of Tertiary epithermal
deposits. Both Hill (1915) and Bonham (1969) point out
that some deposits in the vicinity of Peavine Mountain are
pre-Tertiary in age. Only pre-Tertiary deposits are included
in table 1.

Two gossans suggestive of volcanogenic massive-
sulfide origin occur in the southern part of the Pine Nut
subterrane. One is a small prospect (No. 14, map and table
1) for copper oxides and sulfides in meta-andesite
associated with an iron gossan. The other, a magnetite-
bearing gossan (No. 15, map and table 1) in mctadacite,
was described by Hudson (1983), who suggested a
volcanogenic origin. Other prospects in that region
contain copper sulfide minerals in pre-Tertiary
metavolcanic host rock, but they are not shown because
evidence is insufficient to suggest volcanogeni~ origin.
Silicic rocks, perhaps volcanic centers, are associzted with
some of the outcrop areas in the Pine Nut subterrar= (Byron
Berger, oral commun., 1988). However, the presence of
gypsum deposits and welded tuffs in the rocks in the
southern part of the Walker Lake terrane indicate that part
of the Pine Nut subterrane is subaerial (Moore, 1969) and
would not be permissive for massive-sulfide deposits.
Detailed mapping by Proffett and Dilles (1984) and a broad
regional summary by Dilles and Wright (1988) also



indicate that some of the volcanic and associated
sedimentary rocks are subaerial in origin. The map units
containing these lithologies are not shown.

I have not shown any massive-sulfide prospects in the
Paradise subterrane of the Walker Lake terrane. Only part
of the Mesozoic metavolcanic rocks in this subdivision are
interpreted to be marine in origin and to be permissive for
massive-sulfide deposits. The sparse descriptive
information available about copper occurrences includes
some features in common with peripheral parts of massive-
sulfide deposits (such as stringers, disseminated sulfides,
barite), but these deposits fit equally well into polymetallic
vein, and (or) polymetallic replacement, copper skarn, or
porphyry copper deposit types that are identified and
considered permissive for this area (Orris and Kleinhampl,
1986).

NORTH AMERICAN CRATON

The North American Craton is characterized by
Precambrian and Paleozoic metamorphic, igneous.' and
sedimentary rocks. The Precambrian rocks include rock
types that are interpreted to have been formed in a major
eugeosyncline and associated magmatic arc (Stewart, 1980)
and might host massive-sulfide deposits similar to those
described for Arizona (Anderson and Guilbert, 1979;
Donnelly and Conway, 1988) and New Mexico (Robertson
and others, 1986). No identified copper-, lead-, or zinc-
bearing prospects that contain characteristics of massive-
sulfide deposits have been identified within the Precambrian
of southeastern Nevada.

CONCLUSIONS

Rocks that have an inferred depositional environment
known to host the three main types of massive-sulfide
deposits are common, widespread, relatively well exposed,
and variously well studied in Nevada. Yet, only two
recognized deposits of the massive-sulfide type are known
in the state. Scattered occurrences of mineralization
suggestive of underlying stringer mineralization are
present, however, wide areas of permissive rock are
unmapped and unexplored, and many undiscovered deposits
could exist in Nevada.

REFERENCES

Anderson, Phillip, and Guilbert, J.M., 1979, The
Precambrian massive sulfide deposits of Arizona--a
distinct metallogenic epoch and province: Nevada
Bureau of Mines and Geology, Report 33, p. 39-
48.

Bonham, H.F,, 1969, Geology and mineral deposits of
Washoe and Storey Counties, Nevada, with a
section on industrial rock and mineral deposits by
K.G. Papke: Nevada Bureau of Mines and Geology
Bulletin 70, 140 p.

Brueckner, HK., and Snyder, W.S., 1985, Structure of the
Havallah sequence, Golconda allochthon. Nevada:
Evidence for prolonged evolutior in an
accretionary prism:  Geological Society of
America Bulletin, v. 96, p. 1113-1130.

Burke, D.B., and Silberling, N.J.,, 1973, The Auld Lang
Syne Group, of Late Triassic and Jurassic(?) age,
north-central Nevada: U.S. Geological Survey
Bulletin 1394-E, p. E1-El4.

Cascaceli, R.J., Wendell, D.E., and Hoisingtcn, W.D.,
1986, Geology and mineralization of the
McGinness Hills, Lander County, Nevads: Nevada
Bureau of Mines and Geology Report 41, p. 93-
102.

Coats, R.R., 1968, Preliminary geologic ma~ of the
southwestern quarter of the Mountain City
quadrangle, Elko County, Nevada: U.S.
Geological Survey open-file map, scale 1:20,000.
1987, Geology of Elko County, Nevada: Nevada
Bureau of Mines and Geology Bulletin 104, 112
P

Coats, R.R.,, and Stephens, E.C., 1968, Mourtain City
Copper Mine, Elko County, Nevada, in Ridge,
J.D., ed., Ore deposits of the United States, 1933-
1967 (Graton Sales Volume), v.2: New York,
N.Y., American Institute of Mining Metallurgical,
and Petroleum Engineers, p. 1074-1101.

Cox, D.P., 1986a, Descriptive model of Besshi massive
sulfide, in Cox, D.P.,, and Singer, [".A., eds.,
Mineral deposit models: U.S. Geological Survey
Bulletin 1693, p. 136.
1986b, Descriptive model of volcanic-hosted
magnetite, in Cox, D.P,, and Singer, D.A,, eds.,
Mineral deposit models: U.S. Geological Survey
Bulletin 1693, p. 172.

Cox, D.P.,, and Singer, D.A.,, Eds., 1986, Mineral deposit
models: U.S. Geological Survey Bulletin 1693,
379 p.

Crawford, A.L., and Forbes, D.C., 1932a, The Rio Tinto
copper discovery near Mountain City, Nevada:
Proceedings of the Utah Academy of Sciences,
Arts and Letters, v. 9, p. 51-52.
1932b, Microscopic characteristics of the Rio
Tinto, Nevada, copper deposit: Tl= Mines
Magazine, Colorado School of Mine+ Alumni
Association, v. 22, no. 8, p. 7-9.

Dilles, J.H., and Wright, J.E., 1988, The chro~ology of
early Mesozoic arc magmatism in the Yerington
district of western Nevada and its regional
implications: Geological Society of America
Bulletin, v. 100, no. 5, p. 644-652.

Donnelly, M.E,, and Conway, C.M., 1988, Metallogenic
map of volcanogenic massive-sulfide o-~currences
in Arizona: U.S. Geological Survey Miscellaneous
Field Studies Map MF-1835-B, scale 1:1,000,000.

Erskine, M.C., and Moores, E.M., 1984, Ophiclitic belts
of western Nevada, field and geophysical evidence



[abs]: Geological Society of America Abstracts
with Programs, v. 16, no. 6, p. 503.

Franklin, JM., Lydon, J.W., and Sangster, D.F., 1981,
Volcanic-associated massive sulfide deposits:
Economic Geology, 75th Aniversary Volume, p.
485-627.

Hamilton, M.M., 1987, Mineral resources of the South
Jackson Mountains Wilderness Study Area,
Humboldt County, Nevada: U.S. Bureau of Mines
Mineral Land Assessment Open-File Report MLA-
10-87, 93 p.

Hill, JM., 1915, Some mining districts in northeastern
California and northwestern Nevada: U.S.
Geological Survey Bulletin 594, 200 p.

Hudson, D.M., 1983, Alteration and geochemical
characteristics of the upper parts of selected
porphyry systems, western Nevada: Reno, Nev,,
University of Nevada, Ph.D. dissertation, 229 p.

Hutchinson, R.W., 1973, Volcanogenic sulfide deposits and
their metallogenic significance:
Geology, v. 68, p. 1223-1246.

Kay, Marshall, and Crawford, J.P., 1964, Paleozoic facies
from the miogeosynclinal to the eugeosynclinal
belt in thrust slices, central Nevada: Geological
Society of America Bulletin, v. 75, p. 425-454.

Ketner, K.B., and Wardlaw, B.R., 1981, Permian and
Triassic rocks near Quinn River Crossing,
Humboldt County, Nevada: Geology, v. 9, no. 3,
p. 123-126.

Kistler, R.W., in press, Chemical and isotopic
characteristics of two different lithosphere types
in the Sierra Nevada of California, in Anderson,
JL. ed., Cordilleran magmatism: Geologic Society
of America Memoir 174.

Kleinhampl, F.J., and Ziony, J.I., 1985a, Geology of
northern Nye County, Nevada: Nevada Bureau of
Mines and Geology Bulletin 99A, 172 p.
1985b, Mineral Resources of northern Nye
County, Nevada: Nevada Bureau of Mines and
Geology Bulletin 99B, 243 p.

Koski, R.A., 1986, Descriptive model of volcanogenic Mn,
in Cox, D.P,, and Singer, D.A., eds., Mineral
deposit models: U.S. Geological Survey Bulletin
1693, p. 139.

Lupe, Robert, and Silberling, N.J., 1985, Genetic
relationship between lower Mesozoic continental
strata of the Colorado Plateau and marine strata of
the western Great Basin: significance for
accretionary history of Cordilleran lithotectonic
terranes, p. 263-272 in Howell, D.G.,, ed,
Tectonostratigraphic terranes of the Circum-Pacific
Region: Circum-Pacific Council for Energy and
Mineral Resources, Earth Science Series, no. 1,
581 p.

Lydon, J.W., 1984, Ore deposit models - 8. Volcanogenic
massive sulphide deposits, part 1: a descriptive

Economic

model: Geoscience Canada, v. 11, no. 4, p. 195-
202.

Madrid, R.J.J., 1987, Stratigraphy of the Roberts
Mountains allochthon in north-central Nevada:
Stanford, Calif., Stanford University, Ph.D.
dissertation, 341 p.

Miller, E.L., Holdsworth, B.K., Whiteford, W.B., and
Rodgers, D., 1984, Stratigraphy and stricture of
the Schoonover sequence, northeastern Nevada:
Implications for Paleozoic plate-margin tectonics:
Geological Society of America Bulletin, v. 95, p.
1063-1976

Moore, J.G., 1969, Geology and mineral deposits of Lyon,
Douglas, and Ormsby Counties, Nevada: with a
section on industrial mineral deposits by N.L.
Archbold: Nevada Bureau of Mines and Geology
Bulletin 75, 45 p.

Oldow, J.S., 1984a, Spatial variability in the stricture of

the Roberts Mountains allochthon, western

Nevada: Geological Society of America Bulletin,

v. 95, p. 174-185.

1984b, Evolution of late Mesozoic back-arc fold

and thrust belt, northwestern Great Basin. U.S.A.:

Tectonophysics, v. 102, p. 245-274.

Orris, G.J., and Kleinhampl, F.J.,, 1986, Preliminary
mineral resource assessment of the Tonopah 1° by
2° quadrangle, Nevada: U.S. Geologicel Survey
Open-File Report 86-470, 23 p. plus apwendices
and maps.

Page, N.J, 1986, Descriptive model of Duluth Cu-Ni-PGE,
in Cox, D.P., and Singer, D.A., eds., Mineral
deposit models: U.S. Geological Survey Bulletin
1693, p. 16.

Proffett, J.M., Jr., 1979, Ore deposits of the western
United States: a summary: Nevada Bureau of Mines
and Geology Report 33 [Papers on mineral
deposits of western North America], p. 13-32.

Proffett, J.M., and Dilles, J.H., 1984, Geologic map of the
Yerington district, Nevada: Nevada Eureau of
Mines and Geology Map 77, scale 1:24,000.

Robertson, J.M., Fulp, M.S., and Daggett, M.D., III, 1986,
Metallogenic map of volcanogenic massive-sulfide
occurrences in New Mexico: U.S. Geological
Survey, Miscellaneous Field Studies Map MF-
1853-A, scale 1:1,000,000.

Russell, B.J., 1984, Mesozoic geology of the Jackson
Mountains, northwestern Nevada: Geological
Society of America Bulletin, v. 95, p. 313-323.

Rye, R.O., Roberts, R.J., Snyder, W.S., Lahusen, G.L., and
Motica, J.E., 1984, Textural and stabl: isotope
studies of the Big Mike cupriferous vol:anogenic
massive sulfide deposit, Pershing County, Nevada:
Economic Geology, v. 79, p. 124-140.

Sidder, G.B., 1987, A report on work in progress for the
Reno 1° x 2° CUSMAP project, Neveda, with
additional bibliography: U.S. Geological Survey
Open-File Report, 87-656, 22 p.




Silberling, N.J., Jones, D.L., Blake, M.C,, Jr., and
Howell, D.G. 1987, Lithotectonic terrane map of
the western conterminous United States: U.S.
Geological Survey Miscellaneous Field Studies
Map MF-1874-C, scale 1:2,500,000

Silberling, N.J., and Roberts, R.L., 1962, Pre-Tertiary
stratigraphy and structure of northwestern Nevada:
Geological Society of America Special Paper 72,
58 p.

Singer, D.A., 1986a, Descriptive model of Cyprus massive
sulfide, in Cox, D.P., and Singer, D.A,, eds.,
1986, Mineral deposit models: U.S. Geological
Survey Bulletin 1693, p. 131.
1986b, Descriptive model of kuroko massive
sulfide, in Cox, D.P., and Singer, D.A., eds.,
Mineral deposit models: U.S. Geological Survey
Bulletin 1693, p. 189.

Smith, J.G., 1973, Geologic map of the Duffer Peak
quadrangle, Humboldt County, Nevada: U.S.
Geological Survey Miscellaneous Geologic
Investigations Map I-606, scale 1:48,000.

Snyder, W.S., 1977, Origin and exploration for ore
deposits in upper Paleozoic chert-greenstone
complexes of northern Nevada: Stanford, Calif.,
Stanford University, Ph.D. dissertation, 159 p.

Sorensen, M.L., 1986, Geologic map of the South Jackson
Wilderness Study Area, Humboldt County, Nevada:
U.S. Geological Survey Miscellaneous Field
Studies Map MF-1829, scale 1:48,000

Sorensen, M.L., Plouff, Donald, Turner, R.L, and Hamilton,
M.M., 1987, Mineral resources of the South
Jackson Mountains Wilderness Study Area,
Humboldt County, Nevada: U.S. Geological
Survey Bulletin 1726 B, 14 p.

Speed, R.C., 1976, Geologic map of the Humboldt lopolith
and surrounding terrane, Nevada: Geological
Society of America Map and Chart Series MC-14,
scale 1:80,000.

1978, Paleogeographic and plate tectonic
evolution of the early Mesozoic marine province
of the western Great Basin, p. 253-270, in
Howell, D.G.,, and McDougall, K.A., eds.,
Mesozoic Paleogeography of the Western United
States, Pacific Coast Paleogeography Symposium
2, Annual Convention of the Pacific Section of
the Society of Economic Paleontologists and
Mineralogists, Sacramento, Calif., 1978, 573 p.

Speed, R.C., 1984, Paleozoic and Mesozoic continental
margin collision-zone features: Mina to
Candelaria, Nevada traverse (field trip 6):
Geological Society of America, Western
Geological Excursions, v. 4, p. 66-80.

Stewart, J.H., 1980, Geology of Nevada: Nevada Bureau of
Mines and Geology Special Publication 4, 136 p.

Stewart, J.H., and Carlson, J.E., 1978, Geologic map of
Nevada: U. S. Geological Survey, map scale
1:500,000.

Stewart, J.H., Carlson, J.E., and Johannesen, D.C. 1982,
Geologic map of the Walker Lake 1° by 2°
quadrangle, California and Nevada: U.S.
Geological Survey Miscellaneous Field Studies
Map MF-1382-A, scale 1:250,000.

Stewart, J.H., MacMillan, J.R., Nichols, K.M., and
Stevens, C.H., 1977, Deep-water upper Paleozoic
rocks in north-central Nevada--a study of the type
area of the Havallah Formation: p. 337-347, in
Stewart, J.H., Stevens, C.H., and Fritsc®e, A.E.,
eds., Paleozoic Paleogeography of the Western
United States, Pacific Coast Paleogeography
Symposium 1, Annual Convention of th~ Pacific
Section of the Society of Economic
Paleontologists and Mineralogists, Bakersfield,
Calif.,, 502 p.

Stewart, J.H., Murchey, Benita, Jones, D.L., and Wardlaw,
B.R., 1986, Paleontologic evidence for complex
tectonic interlayering of Mississippian to Permian
deep-water rocks of the Golconda allochthon in
Tobin Range, north-central Nevada: Geological
Society of America Bulletin, v. 97, p. 1122-1132.

Whitebread, D.H., 1986, Generalized geologic map of the
Tonopah 1° by 2° quadrangle, Nevad~; U.S.
Geological Survey Open-File Report 86462, scale
1:250,000.

Willden, Ronald, 1963, General geology of the Jackson
Mountains, Humboldt County, Nevada: U.S.
Geological Survey Bulletin 1141-D, 65 p



“xarduro)

otueo[oA Y1) Addelq a1 aaoqe

$199Ys ISIIY} UT SYo0I AIejusunpas ul
SIe YoM ‘seutwr ussnd) uosyoef ‘Sury
P[OqUIMY ‘2A0X) UOSIIEY sopnjouf
'9861 Ut sisodsp spy[us-aalsseur
susfouro[oa 10] 198181 uoneroldxs
9ATIOY '2UOZ juaA oq 03 parexdimur yred
up -199ys sy 1opun fdap je [enusiod
SPIJ[NS JAISSBUI 3IBOIPUT SAI[RWIOUR
[eotsAydosn ‘3[eqOd pue [o)oTU pue
*1addoo ‘10ATIs “‘p[od ur senpea sjeoIpuUl
sasAeurR [BOMUOYO0AD) ‘SITUN SUOISIWI]
ur paysodopar pue pazifiqousal

sepyng ‘s1oyio pue ‘aauzkdosreyo
‘QMBWRY SUIOA PIZI[RISUTUE

Sunureiuoo ssuoz Surreaq-spry[ns .74 ‘punoidopun M.6T.0€.81T *399dsoxd
‘suroa zuenb 108uins Surresq-raddo) ‘8v ‘0D ‘n) pue 308)Ing Alsspuy ‘SO ‘Nul0.6Tolt Yoo1) uosyoef S
*SOTUBO[OA UT SuIoA Zirenb ur oyukd MuLSTTo8TI
pue ‘eusped ‘syifdooreyo pajeuTwIaSSI] 9] ‘ny ‘n) ***"punoifrepup AISIPUY ‘SO ‘NuZ09Toly =00 10adsoxd prog v
‘uessod pue ‘Sururess
U ‘UOTBZIUI[ORY UM DaJEIo0SSE
‘pdep ¢ sopryns Ioylo Yum sioadsosd "MST.PE.811 's1oadsoxd poo3dey
ur saprxo 1addos ‘a1ukdooreyo ‘prof eeig Sv'ny'npy e 908JINg Arsepuy ‘SO ‘NuSTEETY pue 8o mo[eX €
'SuoY 7y pue 9p woxy 3y
Z0 €'¢ 01 /8T OV 20 Q100 O SO0
N %G/ 01 %HEY'T 210 pauIos-pury Jo
sopern -onfued smoufew pue syuoun
PRIBID0SSE ‘PAZHLIONYD ‘PaIoNIg
‘pareutwassip pue 1Suins (9U0Z Ieays ‘punoiSopun "MuST.8V.8T1
ut Apoq 210 PIZIPIXO 90BJINS-IBaU IB[NqE], 8v ‘ny ‘n) pue 39ejIng JlIsopuy ‘SO ‘NLIS.E€oTh 7 MOpBRIN 240D A
*SOTURO[OA
ur sutea zirenb ur 1say1s pue pro8 "M.T0.0S08T1
yna pajeroosse sferourut 1addoo paziprxQ ny 3y ‘ny punoidiapun ausepuy ‘SN ‘N8 I€Iy 7 dnoi§ asoop I
JuB1II) uosyoel
syreway syuswaryg 90ULINO00 K3otoyiry ¥y spmtSuo] surN ‘ON
30 5pO ¥90I-1SO] oprune] fiyeso]

[owiz ‘uz ‘Auoumue ‘qg ‘peod] ‘q ‘wmuospqAlow ‘O ‘essueSuewr ‘U ‘uom ‘93

‘1addoo *np reqod ‘o) ‘umireq ‘eg ‘plof ‘ny ‘owasre ‘sy ‘I9AYs ‘S ale sjuswalg o10zZoded “Ted 010Z0saIA “saA]

epeASN W S)isodap opIJins-aarssew ortuafourd[oa 9IqIssod ‘T 2AqeL

10



Bisa Lisbll 5o peGlassep ‘PruczSepun *OTUBO[OA s S6S 6T
M) %01 01 %T pakesse so[durs paos[Rg ny 8y ‘) pue 2083mg “BloW onroeQ "SI "NuSOFPo6E e adopaluy 1
.3..OQ.°WGOH,H
"UlaA ZIRNQ) ny'ngy 0 e 298]Ing SOTUBO[OARIDA ‘SO ‘NulELVo6E eYoinyg JooIswo) q11
"Mu€S.0S.6T1 "(UreIunoO]y Spaig
'sapyns Iaddos pereurwassi(y Lo ?%BjINg SOTUBI[OABIIN ‘SO ‘NuEV.LYo6¢ pua ‘N) 10edsoid eIl
"xaduro)y oruesjop "MuESTELSTT
¥ee1D Addey ur s1sodsp 1addoo-pjon n ‘ay “*puno1dopun) aIsIpuy "sa ‘Nu09.20,I¥ ™™ pnong pue uaqly 01
'sjisodop opIjins-sAIsSBW
10§ 9861 ul parofdxa uoX loj gG6T U
PII[HJ "YooI[[em paldlfe Ul o %y pue
‘0 %Iy0 ‘3y wdd 1 ‘ny wdd oz'0
pue susodop uloa ul 9 %¢€¢ se Y3y se
sonjeA sojEoIpul SISA[eUR [EITUISYI0DD)
*S[e19W 9Seq UT SON[BA SUTRIUOD M6V I€.811T
JooIem ‘eyneway pue anauUSeUl Jo SUIOA ny ‘e 00 e 20B]ING aNsepuy ‘SO ‘NL6VITIy 1adsoxd g pay 6
"UZ %L PUB ‘qd %01 ‘0D %ET°0
‘8v wdd o6 ‘ny wdd ¢ se ySry se
SON[EA SOIEOIPUT SISA[BUR [EOTWIIYI00r)
Juosold JI0MXOq SNOIJI[IS pue SUBSSOD)
*a8euuo; [fews ‘xaonpord isuniog
‘ojrzeeyds pue euoeS snorojnuosie
‘a1114dooeyo SurUTBIUOD SUTOA uZ ‘ad "punoxdispun "M.OT.IE8TT
2reUO0qIEd pUR S)Isodop pY[ns-dAISSEN ‘) 8y ‘ay pue adeymg asapuy ‘SO ‘NL6V.Zloly eutwr Aog poy 8
‘ad %€
pue ‘0D %0p 3y wdd 66 se ySiy se
sonfeA SIIBOIPUT SISATRUR [EIIWR[O0ID)
‘uonelei[e onuAg “Apoq alsnnur "MuTT,T€.8T1
ontueid offejy[e [[BWS IedU SUA PY[NS qd D ny e 2%BjIng ansspuy 'SoN ‘Nu6Lyio 1y 10adsoxd 1240[) L
) %1 pue 3y wdd
¢¢ se Y31y se sonfea SaeOIpUl SIsA[eue
[eoTwoYd0a8 YOOI SAISTIUT OIS[] YIIM ML0Z.ZE.81T
meou surea Surreaq-1oddos pue -1ATlg qq ‘m) Yy e aoevjIng aIsopuy ‘SO ‘NLITZSI.Iy ' 10adsoxd syoue[eay 9
syIewsy sjuawa[g 20UALN00 A3oroyang a8y apmi8uo] aureN ‘ON
Jo spoly Yo0I-1SOH opmne] Anpeoo]

panunuo)--epeasN Ul sisodop spij[ns-oalssews orusfoues[oa o[qIssod ‘[ dqBL

11



*IN9O0 110Yy0 SnoIajrueSuswr

pue ‘rodsel ‘uessony “j[eseq

mojid Aqresu pue Surd[Iopun ul Inoo0
sauoz 18uns ‘onsre snosseuoqIed

Loy unp ‘pagney e unpim K[armus "MuSEEELTT
st 210 “usodop 9pY[ns-vAIsseW ULOJNENS np e soejIng auoIsuIID ‘Ted ‘NUEETEOY sutw oW 3ig LI
‘eg wdd goo‘s pue
UN wdd g7 ‘qs wdd go¢ ‘n) wdd
000'7 ‘8v wdd ¢'1 ‘ny wdd zgo> pue
¥T°0 PIoIA sBuneoo aInioRly pazifelourw
Jo sisA[eue Testwoyooed 3 wdd g7'9
pue ‘eg wdd g, ‘1z wdd gg1 By wdd
I ‘ny wdd 400 pue 81°Q SPIaI4 Yool
Jo sisA[pUe [BOTWAYO0Ar) ’SIIMIJBI] 3BOO
pu® pazIpIXO 3¢ sfeloutw a1 “pIznuAd
Afreoo] pue ‘pazypdre Apysis eg ‘UW ‘qS "puncidzspun "MuL0.6ToLTT "SWIR[o Jay1o
‘paIJIoN[IS a8 s}d0I ‘ouoz resul] Suofe 210 BV ‘v ‘0D puR doujING JUOISUAID) ‘SO “Ied ‘Nu10.LS08€ pue SoH punoir) 91
JURIII} BPUOI[ON)
Jun 21108p [ejuswey Ul SIN950 SV ‘o *ouEd[0A "M.00.SE6TT
‘uesso3d Qmﬁosﬂ QAISSBW Eo.wsuubm ._.—N .n—& .50 ........... a9ejIng -BJowWr dnuIdeq ‘SO .z..Oc.QMowm ..... uesso8 BYBYSUUTIA (91
"M.PY.SE 61T
Juasaid uessod uoIy n ***punoidispupn) SOTURO[OARIDN *SOIN ‘NoPILP0.6€ o) Suruty penun 1
"ajluIoq woxy
Apurewr paausp spesourws apyjns roddoo "punoigsspun "M.ES.9S.6TT
pazipxo Jururejuos sasus| Sutddepzaag oy ‘nd pue soejmg a1Isapue-eI SO ‘NLTP9E6E sunw sl poy €1
UBLII)} AT B
syrewoy sjuawislg 20U21IMNO00 K8oyony 28y spmiSuo] QueN ‘ON
Jo spo ¥201-150H oprune] Lieso]
ponunuo)--epeAdN ul syisodop SplJ[ns-dAlssewl o1usfourd[oA J[qIssod T dqe],

12



‘padoraasp

11oam a1 yoddoo sueBiadng -papueq

are o210 3y Jo sired ‘oyuoteyds orex yum
‘ayukdooreyd ‘ajukd ‘zazenb Jo amyxmu
QJBWNIUI UE JO SISISUOD 9I0 SAISSBW
oy, -sosue] enzirenb Ioumu paiRIOOSSE
i (eupiAyd 01 pasoydiourersw) oyeys
K18 pue JoB[q JO 2UOZ B O} PaloLNsal

Ajreorydeadiiens sasuoj padeys-osip "M.0S.85.STT
S8 $I0090 21 ‘Nsodop SPYINS-2AISSE n **+*punoidiapuy) so[eys ‘Ted ‘N EV.8PoIp oUW oJuL], ory ST
dUBLII} SUIBUNOIN S}I3QOY
syreway B iellic) e | 20U2LMIO0 K3oroyi a8y spmiduo] QwreN "ON
Jo °poN }ooI1-1s0H Iprane] Lineoo]
penunuo)--epeaaN ul susodap apyins-oAissewr stuafourofoa 9[qissod ‘[ dqEL

13



*SLIOIP *xoyduroo *o1ssemy SpprAl
"(¥861) Messny Zizenb 0} O ‘ANNSIPUE PuE NISIPUR SN[ESEY snoaus! yea1) Addey o1 Jissew], zaddpy
dueuiid) wosydefl
“uenIqUIE,)
01 UeIdIAOPIO)
"(9861) peasgaIym "amopuiad ‘aseqerp SzdZN ‘o10zoafeq
‘(eg861) Auorz pue [dureyutory *A1kydiod 53001 otuRS[OA SEURON puE SunUdIg ‘30 "pzd ‘qnzd *10Z0sIN]
“(wertaopiQ
‘anrzarenb arel ‘eae| 9q 0} PRALIPISUCO
“(F961) projme1)) pue Aey moid ‘ansopue [eprofepSAure oy Ke1S-ysmoaid e “(urf sBuudg mo[m=) SO Apounio)) weruusg
(surg (ured
ur) Jotspeoxy pue ‘(ued
ur) o[qed ‘yereAey
‘e¥onadumy ‘uoiue)
*3UOISSUN] pUe ‘ABISWOo[FUoo ‘QUOISpUES ‘SUOISI[IS JO [oLre,] ‘[T UONBAIISYY
‘o SIUnOowre JOUTUI pue ‘ouolsu2a18 ‘afeys ‘arMdre ‘uay) ‘I2A0U00YOS=) Y] UBTUOA(] 0) URTULID]
*("wr dpjsuy) suoisueaIl pue 1I9Yd ‘SucIsaw|
‘aefs ‘aerourojfuos ‘anzirenb (- uokue)
sY3non)) 11syo pue ‘a[eys ‘sUcISpuUes JO sJunoure
IOUTUI PUE *SUOCISOUN] OTISE[O ‘SBI9091q OTUBI[OA ISIB0D “(surg diysuf
"(8L61) UOS[IED) pUR 1IBMILS ‘seae] mo[1d paIal[e iS00I STURI[OA PUB SNOOITIS pueuokue) sySnop=) Asy =~ ueiddississIy
JUBIII} ePuUOI[ON)
SousRjoY 30101y siun orydesdens a8y

siun orydeISnens pIm SsueLId) JO UOR[ALIO)

T 3Aq_L

14



*uojsuaId *(o3e[quIasse Sno3OIIs
‘oq pug ‘anzirenb ‘suoisips ‘ASIe ‘afeys “Isy) POPIATPUN) ASD(] wengqure) 03
(UBIOIAOPIQ) UBIUOAX(]
*9UO)SIW] JO SIUNOWR JOUTUI PUR ‘oU0ISu013 “("sunj
8L61 ‘UOS[IRD) PUE LM ‘azazenb ‘ofeys ‘USYO :$3501 JUBS[OA PUE SNOWI[IS (mdur) opowed pwe ‘Auep=) as9 e Ue191A0PIO
(aouonbas 104 yuUoN
‘Quolsaurt 1981, “‘Uay) woly sury
L86T ‘s1eo) I3pEA PUR YON TUIA ‘AWeA=) SO
“(*sw] JrIpoop, PUB WIOTEY00))=) (1
......... (1Y) uaAvS=) 15@
*(*suL] YoN pue uoAue)) S[TULINO]=) S§
....... (suoispueg 19p[g=) 2§
*UOISIWI] PUR ‘AUOISUIIIT ‘(Cswrg snwo)
‘oq ‘anzirenb JO SIUNOUIE JOUTW PUE ‘LIYD ‘S[eyS pue (1red u1) ooureq ‘UIMIA=) SO "UBTUOAY(] O3 UBIOIAGPIQ)
“o1zizenb
*(8L61) UoSIE)) PUR 1IBMANS pure ‘auojsoury] asreds ‘ouoisusaId ‘afeys “Usy) ‘(‘ur wokuey Noog=) oSy 0 e uenIque)
JUBIII) SUIBIUNOIA S)IIGOY
“axoemArId pue ‘aucispues asreds ‘spym ‘uontsodurod
“(8L61) UoS|ED) pue LIEMIG UrONISOPUE A[JOMYD ‘SBIO0AIQ PUB SMOJ OUBO[OA e sady "UBIWIdd Of OISSelL],
'saueg
(€961) USPIIM "oemied 3110ep 0) AYTE PUE J[eseq ‘NSIPUY JMBJOA Yoo1D Addeyy v 19pI0 10 UBTULR]
*3[qrewl pUe SUOISI] ‘S[aJuIoy pue axYdemAeId
}o0I AIB)uswIpas ONSE[ORIEI[0A ‘Y001 ATBIUSWIPOS ‘soLIag
(EL6T) IS ‘SIpUE PUE JJ1Y ‘BII92IQ-FJTY ‘INISIPUL-EI JMBOA Yoou) Addey 19p[0 10 UBTULA]
Panuiju0d--duRIII) wosydef
AUILYTY A3oroyry sifun orydesdueng By

penunuo)--situn sryderSuens M SSUBLIS) JO UONEB[DLIO)

T3q8L

15



"POPIAIPUN ‘00X ATBJUURpOS

PUB JTUBOJOA OISSRLL], OF JISSRINS Y UI
PapNJOUY ISYMIS] 3Je JBY) SUIOS P UL
AQ Jor[g Y} 01 IB[LIOd ABUI T8y SBAIR

(Z861) QWOS $IPNIOUT SMOJ PuB ‘sfjm JIOIfIs
UISIUUBYO[ PUB “UOSIE)) 1IeMANs puB uopISodUCs SIRIPSULIOIUE JO SMOJ BART]  ceeeeesessnesessasieessein SAdf “UerIag 01 dIsseIng
AURLIZIQNS NN SUL]
*(‘ur] oonuieq 3yt pue
“wrf Suruy aup oy yred u
"S[oJUIOy pue ‘N(I8E ‘[eYs JO SyunourR pausisse Apouno] $300Y)
Jouru Eow_momﬁoo SNOJDTIS pure ABIPIWLINUT JO S0 *(S{201 STUBI[OA pUE
o] JMIBI[OA PUR ‘SHO0I ATLIUSWIPaS SMEFOUEI[OA ‘UOISIUN'] uoIsOUNf=) ATy, @090 e JISSBIL],
-a8uey SO
oy wr 23 o1sseIng 3[qrssod Jo SOOI AISIOUT SOPNJoUT
$311UO[SUOO PUE SUOISPUBS ONISB[OTUBI[OA JOUTU
o ‘uon1sodwoo NBIPIULIAUT JO SBIIOAK] PUE SMO[J BAR"] (Y001 OTURO[OA=) AY, e J1ISSBIL],
(Z861) *s3njd pue *so¥p ‘eAr[ ‘syoox Krejusunpes
UDSSIUNRYO[ PUe ‘UOS[IR)) “URMANS OoJOUBI[OA POJR[EOINUT ‘BI00AK] OTUBJ[OA IR v (wg oyAg ¥oerg=)pqd = et UBTWIDg
SUBLINNS ISTPEIe]
‘uonisodurod
ur 1oAYy 03 Jfeseq wolj SurBuer ‘sonsejoorkd
'(6961) ureyuog pUR ‘se19031q ‘smofy pasoydzourerow A[feuting pue
£[reuo13a1 *S001 OTUBI[OABIOJN °SITUR 9JBUOGIEI YOI “(eotenbos
‘(8L6T) UOS[Ie)) pue 1emalS A[Te20] pue ‘s){201 oNiSE[O OTUISOUBI[OA ‘FUOCISPUES ‘I[RYS aulABa] SapNIOUT) ASYIL **OISSBIL], 0 dIssernf
*(Z861) ussauueyof
pue uospre;) ‘WemAns *$}001 AIRJUSURPIS JO SIOI[S 9rU0)0a1 a[qeqoxd Jo
pue (8£61) UOSHIE)) pUE LeMalS SUOISM[OU] ‘SYOOI SJRUOQIED PIJBIOOSSE ofumuadisg e dszq ‘szdzjy -dlozoefed (10) pue JIOZOSIPN
duBLIY) YR JIY[EM
oUAIIY K3oropry siun srydesdiens By

penunuo)--syrun oryde1dneas M SSUBLIA JO UOHE[ALI0) T J[qBL

16



*a1qrews pue ‘aynewdad ‘omewdru ‘sipusiquioy

.Awhaﬂv gﬂao “vs E;Quw .ﬂu«ﬁk& Ommwma .ﬂvﬂnﬂ Jmmﬁm mmmua nﬂsh OE&OEOE ............................. EN .......-..gmbaﬂ,ghm
uojes) uedLdmMyY YlIoN
*auolspues zyrenb
SNOAIEO[EI PUR ‘SUOISPURS SNOIJLIM ‘I PIp[om ‘(" Yead eueali)
‘auojsua013 ‘gym Ydef ‘e10001q JJm pare[eolUL pue SYO01 OMIBI|OA Pire
"oq ‘O}WO[Op JOUTUI ‘3[GIEUI PUE JUOISIW] Pappaq-Jory L, suojsawm=) ARy, ¢ otsselL], -oddpy
*(Z861) uasauueyof (eI ST 30 28 uoxyo0st 15-qyy) 28uey ssteduig s
PUe ‘UOS|IB)) ‘UBMN G UT SJUSUNPSS PUE ‘SElo00lq ‘smoff anjokys pue ayfsepuy e (Y001 oTUED[0A=) AY, Issell],
PRNURUOD--3UeLIAIqNS 10N Suld
RITY A3ojoyry siun orydesdens By
panunuo)--sifun srydeidnens ynm souelrs) Jo UONR[PNIO) °Z AqE ]

17






