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ABSTRACT
The origin of Carlin-type or sediment-hosted, disseminated gold deposits of the Great

INTRODUCTION
Carlin-type deposits in the Great Basin have

Basin, the major source of gold in the United States, is poorly understood. We propose thatbeen intensely studied, yet their origin remains
Eocene magmatism was the heat source that drove the hydrothermal systems that generatecbntroversial (Sillitoe and Bonham, 1990; Arehart

these deposits in the Carlin trend and Independence Mountains in northern Nevada. This inter-

et al., 1993; Kuehn and Rose, 1995; Thorman

pretation is based on a strong spatial and temporal association of Eocene intrusive-volcanit al., 1995; lichik and Barton, 1997; Oppliger

centers with the gold deposits of this region. Our new work and publishedAr/ 3%Ar dates indi-
cate that magmatism was particularly intense between 39 and 40 Ma throughout northeastern

et al.,, 1997). Controversy centers on the heat
source that drove hydrothermal flow and the age

Nevada, especially in and around the area of gold deposits. Carlin-type deposits may havef the deposits. Some interpret igneous intrusions
formed preferentially during Eocene magmatism because it was (1) more intense in the aredo be the heat source (Sillitoe and Bonham, 1990;
than other magmatic episodes, (2) somehow compositionally distinct, or (3) accompanied byArehart et al., 1993; Hofstra, 1995; Thorman

extension that promoted hydrothermal flow. However, large-scale extension does not appear tet al., 1995; Leonardson and Rahn, 1996; Groff

have been a factor in generating Carlin-type deposits.
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Figure 1. Generalized geologic map of northeastern Nevada showing major gold areas, Carlin
trend (G—Goldstrike deposit) and Independence Mountains (IM), in relation to Eocene igneous
rocks. Gold deposits are concentrated in area of most intense Eocene magmatism and mostly
away from areas of Cretaceous or Jurassic intrusions. Aeromagnetic anomaly (from Hilden-
brand and Kucks, 1988) along southwestern edge of Carlin trend indicates large intrusion,
probably of Eocene age. Magnetic anomalies are also associated with each of Eocene igneous
centers in area but are not shown. TVF—Tuscarora volcanic field (PV, Pleasant Valley volcanic
complex; MB, Mount Blitzen volcanic center; BC, Big Cottonwood Canyon caldera; X, Sixmile
Canyon lavas); H, Hatter stock; L, Lone Mountain; S, Swales Mountain; W, Welches Canyon;
R, Railroad district; EH, East Humboldt Range; SM, Snake Mountains; WO, Wood Hills; WH,
Windermere Hills; N, Nanny Creek. Dashed box outlines subarea of Table 2.

Data Repository item 9888 contains additional material related to this article.

Geology;December 1998; v. 26; no. 12; p. 1067-1070; 2 figures; 2 tables.

etal.,, 1997). For example, Sillitoe and Bonham
interpret Carlin-type deposits to be distal to por-
phyry intrusions. Others interpret the heat source
to be elevated crustal heat flow related to exten-
sion and not to magmatism (Kuehn and Rose,
1995; lichik and Barton, 1997); lichik and Barton
(1997, p. 273) claimed “Carlin-type deposits lack
demonstrable time-space links to intrusive cen-
ters.” Still others consider the heat source to be
coupled magmatism and extension (Seedorff,
1991; Oppliger et al., 1997).

The age of Carlin-type deposits is debated be-
cause they are difficult to date directly. Host rocks
are mostly Paleozoic sedimentary rocks that have
undergone multiple episodes of diagenesis, alter-
ation, and metamorphism. The resulting fine-
grained alteration minerals are neither easily dated
nor clearly tied to gold deposition. Nevertheless,
recent work indicates that many formed in the
Eocene (Hofstra, 1995; Emsbo et al., 1996;
Leonardson and Rahn, 1996; Phinisey et al., 1996;
Rota, 1996; Groff et al., 1997). For example, at the
giant Goldstrike deposit in the Carlin trend
(Fig. 1), a dacitic dike dated as 39.3 + 0.4 Ma
(%Ar/ 3Ar; biotite) was initially interpreted to be
postmineralization (Arehart et al., 1993). Emsbo
etal. (1996) found that the dike had locally under-
gone the same alteration and had the same geo-
chemical enrichment as ore-bearing rocks and
concluded that the dike predated ore. Leonardson
and Rahn (1996) concluded that this dike was em-
placed approximately at the end of mineralization.
In the Independence Mountains (Fig. 1), a basaltic
dike dated as 40.8 + 0.1 M&Ar/3%Ar; whole
rock) is altered and locally contains ore; a weakly
propylitized quartz monzonite dike dated as 39.2 +
0.1 Ma (%Ar/3%Ar; hornblende) is outside the main
area of alteration and may postdate mineralization
(Phinisey et al., 1996). Phinisey and others con-
cluded that ore was deposited contemporaneously
with or closely following Eocene magmatism.
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What is certain is that the huge Carlin-typavas concentrated in this time. Dated rocks argve episode with early dacite plugs, a granodio-
deposits require a large-scale process of crustaVas, intrusions, and ash-flow tuffs of intermedirite pluton, and andesitic to rhyolitic dikes
fluid flow (Christensen, 1996). We argue that thisite to silicic composition, rock types that erupt 0(39.5-39.3 Ma); and (5) another andesitic to
large-scale process was driven by Eocene maigirude from large, subjacent magma chamberdacitic lava pile (39.3 Ma).
matism, which was widespread in northeaster8ources for the lavas and intrusions must underlie
Nevada, especially in and around the major golithem almost directly. The tuffs may have erupte@arlin Trend
deposits of the Carlin trend and Independendeom more distant sources but are unlikely to have Although not prominent in early descriptions
Mountains (Fig. 1), and was the most intenséowed more than ~50 km from source, so erupsf deposits of the Carlin trend, Eocene dikes are
magmatic event of the region. To document thive centers were still within northeastern Nevadabundant there (Arehart et al., 1993; Lauha and

importance of Eocene igneous activity, we briefly Bettles, 1993; Leonardson and Rahn, 1996; Rota,
describe the geology and geochronology of majduscarora Volcanic Field 1996; M. Ressel, 1997, personal commun.). Only
igneous centers in the region. The Tuscarora volcanic field lies just north othe 39.3 Ma dacite dike is confidently dated
the Carlin trend and west of the Independend@rehart et al., 1993). Other dikes range from
EOCENE MAGMATISM OF Mountains (Fig. 1). At least five major igneousandesite to low-silica rhyolite and from unaltered
NORTHEASTERN NEVADA centers were active in the southern part of the fietd ore bearing. These dikes are petrographically

That magmatism began in northeastern Nevadtring an intense period of magmatism betwedndistinguishable from dated Eocene dikes at
about 43 Ma and swept southwestward during t/f89.9 and 39.3 Ma (Figs. 1 and Benry and Tuscarora and in Welches Canyon (see following)
Eocene and Oligocene has long been knowBoden, 1998). From oldest to youngest, thesand unlike older intrusive rocks. Older intrusions
(Stewart, 1980). Publishé8Ar/3%Ar and K-Ar  centers are: (1) an ~16-km-diameter andesitic fo the Carlin trend are the Jurassic (158 Ma;
ages and our new work in the Tuscarora volcandacitic lava pile (39.9-39.7 Ma); (2) a daciticArehart et al., 1993) Goldstrike diorite, which pre-
field, the largest example of this activity, indicatedome and tuff field that fills an 11 x 6 km basindated mineralization, and a small (0.26%m
that magmatism was particularly intense betwed39.8-39.7 Ma); (3) a 16-km-diameter rhyoliticCretaceous granite near Welches Canyon (ca. 108
about 39 and 40 Ma (Fig. 2; Table 1). Althouglash-flow caldera (39.7 Ma); (4) a three part intruMa; Evans, 1980).
rocks dated by th&Ar/3°Ar method are rela- Obviously, heat from a few dikes is insufficient
tively few, every area in which such dating ha 1GSA Data Repository item 9888AY *Ar data to drive major hydrothermal flow. However, silicic
been performed, including in the Carlin trend an|. cer-fusion analg)/ses, ;’n d step-heating analys’es,t|os intermediate dikes such as these generally ema-
Independence Mountains, indicates that activitayajlable on request from Documents Secretarj}ate from much larger magma chambers, which

GSA, P.O. Box 9140, Boulder, CO 80301. E-mail:are required to generate intermediate to silicic

editing@geosociety.org. melts by differentiation of parental basalt or melt-
........ ———e———_____._ LoneMountain_
gttt
E ——— Swales Mtn
.......................................
..... T ................\WelchesCanyon TABLE 1. EOCENE MAGMATISM OF NORTHEASTERN NEVADA
o Railroad District Age Refer-
— oh Location, , :
g(f%{eN%?gﬁmE?:epi sod“i " Tuscarora volcanic field ocation, name Rock types (Ma) encet
iy 0“ . .
Mount Bitzen vokancoomer Tuscarora volcanic field 39.9-39.3 1
Pleasant Valley volcaniccomplex . H____________...____ Sixmile Canyon lavas Dacite-andesite lava pile 39.3 1
* o m.f‘epenodence Mins Mount Neva intrusive episode Dacite, granodiorite, and andesite  39.5-39.3 1
... Goldstike, Carlitrend to rhyole intrusions
______________________ -0~ Adobe Range Big Cottonwood Canyon caldera  Rhyolitic ash-flow caldera 39.7 1
o -Og Mount Blitzen volcanic center Dacite dome and tuff fieldin 11 x 6 39.8-39.7 1
C A % _________ S n_a_k?_M_tf'?_ km fault-bound basin
$< — . East‘}_-lumboldt Range Pleasant Valley volcanic complex Dacite-andesite lava pile 39.9-39.7 1
o Wood Hills Carlin trend Andesite to rhyolite dikes 39.3+04 2
e O o Windemere Hills Independence Mountains Basalt dike 40.8 £0.1 3
R NCk Quartz monzonite dike 39.2+0.1 4
______________________ o o lamyhres Rhyolite dikes ? 5
* . SE Elko Co Andesite tuffs 41601 2,3
-4 c)Westemmc»sl Utah ) . 40.1£0.1
— Areas surrounding Catlin trend
T 17 17 T I T ]
% 3 % 49 40 M © 13 Hatter stock . Dacite lntruswr.l . o Eocene
Age (Ma) Lone Mountain Quartz monzonite, possible silicic 38.6 + 1.3 6
o Ash-flow tuff g ash-flow tuff and small caldera 39.5+ 1.3
o Lava or intrusion . - R
Swales Mountain Porphyritic quartz monzonite and  39.6 + 1.3 7
Figure 2. Age plot of Eocene magmatism in granodiorite 39.2+1.3
northeastern Nevada, including all published 39.2+2.0
40Ar/ 39Ar ages (Mueller, 1992; Arehart et al., i ; —_— +
1993; Hofstra, 1994; Brooks et al., 1995) and Welches Canyon Pogrrgl'rml)(/)rgilgrﬁ:cne and rhyolite; g?g; 3? 8
K-Ar ages of intrusions near Carlin trend and . o - ) ) T
Independence Mountains. Bars are +1 0. See Railroad district Porphyritic rhyolite, granite, and 36.2+0.7 9,10
Figure 1 for locations. Data for Tuscarora indi- monzonite 37.0+14
cate timing of five volcanic centers (Henry and * Regular type: “°Ar/®°Ar ages. ltalicized: K-Ar ages. Tuscarora ages based on 17 *°Ar/®Ar ages.

Boden, 1998). Lavas and intrusions have local
sources, but ash-flow tuffs may have erupted
from sources many tens of kilometers away
from dated location.

11, Henry and Boden, 1998; 2, Arehart et al., 1993; 3, Hofstra, 1994; 4, Phinisey et al., 1996;
5, Adams, 1996; 6, Ketner, 1998; 7, Evans and Ketner, 1971; 8, Evans, 1980; 9, Ketner and Smith, 1963;

10, Armstrong, 1970.

1068 GEOLOGY, December 1998



ing of crust or both (e.g., Barker, 1981; Andersoranomaly with the Eocene rocks suggests thatand 2; see also Brooks et al., 1995). This intense
1990). Therefore, the presence of even a few daciteore likely reflects a large Eocene pluton. pulse of Eocene magmatism provides an obvious
dikes indicates that a larger intrusion is nearby or A composite stock (1 ki), consisting of 36 to heat source for Carlin-type deposits, i.e., the
below, probably within a few kilometers, a conclu-37 Ma granite, monzonite, and rhyolite, and relarge-scale process of Christensen (1996). The
sion also reached by Leonardson and Rahn (1998jted dikes intrude Mississippian rocks in thege data are consistent with either a distinct pulse
Railroad mining district near the south end of thef activity between 39 and 40 Ma around the

Independence Mountains Carlin trend (Ketner and Smith, 1963). Carlin trend and Independence Mountains, or
Both intrusive and extrusive Eocene rocks are with a southward sweep through this area as is
present in the Independence Mountains (Figs.ISCUSSION recognized more regionally (Stewart, 1980).

and 2; Table 1; Hofstra, 1994; Adams, 1996; In an initial attempt to quantify the intensity ofThese two alternatives offer some interesting
Phinisey et al., 1996). Intrusive rocks include th&ocene magmatism, we calculated outcrop areamplications for the timing of mineralization,
40.8 Ma basalt dike and 39.2 Ma quartz momef Eocene volcanic and intrusive rocks and Cretavhether broadly synchronous or showing a simi-
zonite dikes discussed here (Phinisey et al., 1996¢ous and Jurassic intrusions for northeastelar age gradient. Given the difficulty in dating
and undated but mineralized rhyolite dikedNevada and for an area near the Carlin trend andneralization, these alternatives will be difficult
(Adams, 1996). Rhyolitic to andesitic ash-flowindependence Mountains (Table 2). These data evaluate, but more preci&ar/ 3°Ar dating of
tuffs have unknown sources; some may hawhow that Eocene intrusive and volcanic rocks aigneous activity in and around the Carlin trend

erupted from near Tuscarora. concentrated near the gold districts where voland Independence Mountains is warranted.

canic rocks constitute 31% of exposed bedrock Numerous questions remain about Carlin-type
Igneous Centers Surrounding the (total area minus Quaternary—late Tertiary alludeposits. The likelihood that Eocene magmatism
Carlin Trend vium). Although intrusions crop out only locally, was a major heat source does not preclude other

Eocene igneous centers are particularly abumagnetic data (Hildenbrand and Kucks, 1988 pisodes of magmatism generating deposits nor
dant around the Carlin trend but few rocks haviadicate that they underlie all recognized areas obes it address the important question of sources
been dated by th&Ar/3°Ar method (Figs. 1 activity, including those with volcanic rocks andof metals and fluids. Nevertheless, no deposits of
and 2; Table 1). Common porphyritic textures ofhose with dikes such as in the Carlin trendhe Carlin trend and Independence Mountains are
intrusive rocks and their association with volEExposed intrusions of all ages show major magiemonstrably of any other age, so was Eocene
canic rocks demonstrate shallow emplacementetic anomalies. Anomalies around Eocene intrumagmatism somehow special?

Therefore, cooling was rapid and K-Ar agesions are significantly larger than the exposed 1. Eocene magmatism appears to have been
likely approximate the time of emplacement.  bodies and total 940 Kn(22% of bedrock) in the more intense, both regionally and particularly

The Hatter stock is a small (2 Rhporphyritic  area of gold deposits. Even these data understatar gold deposits, than either Jurassic or Creta-
dacite that cuts Ordovician sedimentary rockthe abundance of large intrusions; the 39.7 Magous magmatism (Fig. 1). In the Carlin trend
just north of the Carlin trend. No dates are pulit6-km-diameter caldera at Tuscarora has no magnd Independence Mountains, Jurassic and
lished, but the dacite is petrographically similanetic expression but must be underlain by a@retaceous intrusions include only the Goldstrike
to Eocene dacites near Tuscarora and elsewhdrgrusion of similar size (Henry and Bodendiorite and the small granite near Welches

At Lone Mountain, Paleozoic rocks form a1998). Lack of exposure of large intrusion€Canyon (Evans, 1980; Arehart et al., 1993). Intru-
13 x 8 km dome that is probably underlain by aimply reflects insufficient erosion. Eocene dikesions or volcanic centers of all ages are present
major intrusion (Ketner, 1998). Exposed intru-are widespread in the Carlin trend (Arehart et althroughout northeastern Nevada but are not asso-
sions are quartz monzonite dated as about 39 M93; Leonardson and Rahn, 1996; Rota, 1996)ated with Carlin-type deposits. Oligocene vol-
(Fig. 2; Table 1). Porphyritic dacite or low-silicaand are probably apophyses from Eocene stocganic centers are even more abundant in central
rhyolite containing abundant lithic fragments andt depth. The dikes could be from a single, largdevada than Eocene centers are in northeastern
possible pumice occupies the core of the domtrusion that underlies the aeromagnetic anomalyevada (Table 2), but Carlin-type deposits are
and may be ash-flow tuff filling a small calderashown in Figure 1. Alternatively, other majorfew. Combined with the obvious concentration of
Porphyritic dacite and rhyolite dikes are commorintrusions underlie the trend but are too deep to lgmld deposits in narrow structural belts, these

Numerous granodiorite to quartz monzonitexpressed magnetically. Similarly, silicic dikes inobservations indicate that magmatic heat source
stocks and porphyritic dacite dikes intrude anthe Independence Mountains indicate a largé not the only factor.
dome Paleozoic rocks over a 20 karea at nearby pluton. In contrast, Cretaceous and Juras-2. Eocene magmatism was geochemically dis-
Swales Mountain (Evans and Ketner, 1971), in sic intrusions are significant away from the goldinct. This would seem important only if magma
setting much like at Lone Mountain. Three K-Ardistricts but minor near them (Fig. 1; Table 2)also provided metals, which is equivocal (Sillitoe
dates on larger intrusions are about 39 Ma. The data here indicate that large volumes @nd Bonham, 1990; lichik and Barton, 1997). No

Several 38 Ma granodiorite and quartz latiténtermediate to silicic magmas intruded throughmagmatic episode is sufficiently well character-
stocks and numerous dikes crop out in Welchexsit northeastern Nevada in the Eocene (Figs.ided to evaluate this possibility.

Canyon adjacent to the Carlin trend (Figs. 1 and 2:
Evans, 1980). An extensive (~200 Rminter-

Mmediate to silicic volcanic field begins 5 km soutt TABLE 2. AREAS OF EOCENE INTRUSIVE AND VOLCANIC ROCKS

of the intrusions; still more intrusions are at the AND JURASSIC AND CRETACEOUS INTRUSIONS

southern end of the field. The volcanic rocks ar Area of Figure 1 Subarea of Figure 1 Central Nevada
Eocene (Stewart, 1980) and are likely extrusiv near gold districts 38°-39.5° N, 115.5°-118° W
equivalents of the Welches Canyon intrusions.. Total 37,720 Percentage 7170 Percentage 36,160  Percentage
prominent aeromagnetic anomaly coincides wit QT 18,760 oftotal _total - QT 2880 oftotal total-QT 19,970 oftotal _total - QT
the belt of Eocene intrusive and volcanic rock Ti 65 0.17 034 40 0.56 0.93 210 0.58 1.3
(Fig. 1; Hildenbrand and Kucks, 1988). Althougr  Tv 2500 6.6 13.2 1330 18.5 31 9290 257 574
Evans (1980) attributed the anomaly to a large Ki 278 0.74 1.47 026 0 Y 290 080 1.8
pluton beneath the small Cretaceous intrusic i 294 078 155 28 039 065 15 032 071

near Welches Canyon, the coincidence of th * All areas in km?, Ti and Tv in Figure 1 are 43-34 Ma; in central Nevada are 34-17 Ma.
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3. Contemporaneous extension facilitated hyArmstrong, R. L., 1970, Geochronology of TertiaryKuehn, C. A., and Rose, A. W., 1995, Carlin gold
drothermal flow (e.g., Seedorff, 1991; lichik and igneous rocks, eastern Basin and Range province,  deposits, Nevada: Origin in a deep zone of mix-

. - . western Utah, eastern Nevada, and vicinity, ing between normally pressured and over pres-
Barton, 1997’ Opp“ger et al" 1997)_' Extension, U.S.A.: Geochimica et Cosmochimica Acta, sured fluids: Economic Geology, v. 90, p. 17-36.
locally of high magnitude, is recognized to have v, 34, p. 203-232. Lauha, E.A., and Bettles, K. H., 1993, A geologic com-
begun in northeastern Nevada in the EocenBarker, F., 1981, Introduction to special issue on gran-  parison of the Post/Betze and Purple Vein depos-
approximately contemporaneous with the onset  ites and rhyolites: A commentary for the non- its of the Goldstrike and Meikle mines, Nevada:
specialist: Journal of Geophysical Research,  Society for Mining, Metallurgy and Exploration

of magmatism (Seedorff, 1991; Brooks et al., V.86, p. 10131-10135. Preprint 93-170, p. 20.

1995). The tectonic setting of Mesozoic magmegrooks, W. E., Thorman, W. E., and Snee, L. W.Leonardson, R. W,, and Rahn, J. E., 1996, Geology of
tism is equivocal but may have been contractional 1995, The*%Ar/3%Ar ages and tectonic setting of the Betze-Post gold deposits, Eureka County,
(Arehart et al., 1993). Otherwise, the role of the middle Eocene northeast Nevada volcanic ~ Nevadajn Coyner, A. R., and Fahey, P. L., eds.,
extension in generating Carlin-type deposits is fielfaj(())surrll?)léltigeeophysical Research, v. 100, Seczjl_(lJlgy agd Iore_ dlegosits o]f '\tlhe QmeRrican
. . . — . ordillera: Geological Society of Nevada, Reno,
problematlp. Although the deposits may ha_v%hris?ensen, 0. D., 1996, Carlin trend geologic Nevada, p. 61—94?. v
formed during extension, the amount of extension  overview,in Green, S. M., and Struhsacker, E.,Mueller, K. J., 1992, Tertiary basin development and
in the Carlin trend contemporaneous with miner-  eds., Geology and ore deposits of the American ~ exhumation of the northern East Humboldt-
alization appears to have been minor. For Cordillera: Reno, Nevada, Geological Society of Wood Hills metamorphic complex, Elko County,
example, the present-day gentle dip of the Roberts IF\)lelvj?dalgeleld Trip Guidebook Compendium, \l;l\z\é?ndiﬁg[chs.gbthess]. Laramie, University of
Mountallns thrust .fault, Whlch.formed n t.he.Emsbo, P., Hofstra, A., Park, D., Zimmerman, J. M. Oppliger, G. L., Murphy, J. B., and Brimhall, G. H., Jr.,
Paleozoic as a regional, subhorizontal fault, indi-  and Snee, L., 1996, A mid-Tertiary age constraint 1997, Is the ancestral Yellowstone hotspot
cates negligible total tilting and therefore negligi- on alteration and mineralization in igneous dikes responsible for the Tertiary “Carlin” mineraliza-
ble extension at any time. A significant episode of 06n tr}e G_okljsstrikt_a propfe;ty, CiarlinAt[)end, Neva_dre]l: tio;sin tge;?Gge;at Basin of Nevada?: Geology,
: . eological Society of America Abstracts witl v. 25, p. 627-630.
extension occurred in northeastern Nevada be- Programs, v. 28, no. 7, p. A-476. Phinisey, J. D., Hofstra, A. H., Snee, L. W., Roberts,
tween 35 and 15 Ma (Wallace and John, 1998yans, J. G., 1980, Geology of the Rodeo Creek NE  T.T., Dahl, A. R., and Loranger, R. J., 1996, Evi-
Henry et al., 1998). Moderate, post-15 Ma exten-  and Welches Canyon quadrangles, Eureka dence for multiple episodes of igneous and
sion is indicated by 20° westward dips of 15 Ma Cougt)é Nevada: U.S. Geological Survey Bulletin hydr(?thelzjma_l acti\I/_ity and con_strgints on (tjhe tim-
. 1473, 81 p. ing of gold mineralization, Jerritt Canyon district,
rhyo_dacmc lavas along the western edge th vans, J. G., agd Ketner, K. B., 1971, Geologic map of E|£|J(O gounty, Nevadain Coyner, A.y R., and
Cgrlln trend (Evans, 1980). quever, nelthgr _ the Swales Mountain quadrangle and part of the  Fahey, P. L., eds., Geology and ore deposits of the
episode can have generated Carlin-type deposits if ~ Adobe Summit quadrangle, Elko County, Nevada: ~ American Cordillera: Reno, Nevada, Geological
they formed about 39 Ma. The role of tectonismis ~ U.S. Geological Survey Miscellaneous Geologic Society of Nevada, p. 15-39.
a particularly important area for further work. Investigations Map 1-667, scale 1:24000. Rota, J. C., 1996, Gold Quarry: A geologic update,

4. The link between Catlin-type deposits and""\g, 120" ag75ar Sar ating and . ana o deposts of the American Goralera.
magmatism may be better elucidated by more  eral paragenesis for Carlin-type gold deposits ~ Geological Society of Nevada Field Trip Guide-
detailed comparative studies of sediment-hosted along the Getchell trend, Nevada: Evidence for ~ book Compendium, Reno, Nevada, p. 157—-166.
gold deposits in porphyry districts and those that ~ Cretaceous and Tertiary gold mineralizationSeedorff, E., 1991, Magmatism, extension, and ore

; ; ; ; Economic Geology, v. 92, p. 601-622. deposits of Eocene to Holocene age in the Great
?lso (':on.tallr’] mlnera.lllzed volcanic rocks. Thesﬁenry, C.D.,and Boden, D. R., 1998, Geologic map of ~ Basin—Mutual effects and preliminary proposed
Carlin-like” deposits (Seedorff, 1991) may the Mount Blitzen quadrangle, Elko County, genetic relationshipsn Raines, G. L., Lisle,
document the bridge between Carlin-type and  northeastern Nevada: Nevada Bureau of Mines  R. E., Schafer, R. W., and Wilkinson, W. H., eds.,
igneous-related deposits. and Geology Map 110, scale 1:24000. Geology and ore deposits of the Great Basin:
Henry, C. D., Boden, D. R., and Castor, S. B., 1998, Geological Society of Nevada Symposium Pro-
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