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Introduction

Increases in the price of gold starting
abuut’fzve years ago, and rapid flnctuat1ons
since then, have caused a substantial popular
interest in -the noble metal. Gold prospecting
Had been at low ebb since the end of World War
IT in most of the United States except for a
flu:wy of activity in Nevada occasioned by the
Carlin and Cortez discoveriés. The last five
years, however; have seen a great awakening
of interest in gold exploration as well as an
opportunity for education for many explora-
tionists in the geology and other vagueries of

.gold depasits.

The present writers.have participated over
the last few years in 4 search for geld de-
posits throughout the United States. This

-gearch was greatly influenced by the geologic

studies of Dr. Wm. Spence -at the Haile Gold
mine in South Caroling as repofted in.a com-
panion paper. Spence's studies resulted in
definition of a geclogic model that has proven
useful in a number of other geologic eni-
vironments in ‘the United States. These programs
were all carried out under the auspxces of
Cyprus Mines Corporation and perm1331on by
Cyprus to.present these results is gratefully

;acknowledged. The writers, however, reserve

for themselves all responsibility for the
results and condlusions.

The exploration program tc be described
began in the southeastern United States:
Spence's studies’ provided a reasonable basis
for interpreting and understanding the geclogy
of the Haile deposit and ‘also provided a means

. for predicting additionzl oecurtences, This

concept was: then expanded to other gald
cceurrences in the Piedmont and became an
effective tool for evaluating other prospects.
Finally it became evident that the concept
could be applied in some western gold districts,
The Poliowing discussion will then ineclude
descriptions of. other Piedmont examples and a
Few western districts that also appear to- fit
the pattern.

Lode Gold Deposits of the United States

Renewed interest ih‘gold has let to a re-
examination of gold mining districts through-
out the United States. Gold mining districts
are widely distFibuted throughout the United
States. Koschmann and Bergendahl  (1$68) list
455 districts with significant prodnctzon
{over 10,000 oz.) cecurring in 20 of the 48
conterminous states. Laode gold districts are
somewhat -more restricted in area, but
generally ocour in the same 20 stated, mostly
in the Appalachzan and Rocky Mountain regicns.

‘Most explorat;aﬁ in the last five yeafs ‘has

been focused on lode. districts, with emphasis
on locat1rg large tonnage depos1ts that mey be
lower in gradeé than had heretofore béen con-
sidered as profitably minable. Much of this
effort has been described as seeking "Carlin
type" targets, but the term "Carlin type" is a
poor one for several reasons. The Carlin de—
poait itself is really not typlcal of the low
grade deposits commen in Nevada; Carlin is
mich larger and higher in grade than almost
all the other lnown deposits. Secondly, the
Carlin genlogic model is not necessarily
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typical of all disseminated low grade gold
déposits. Such depos1ts may occur in a wide
variety of geologic environments having nothing
at -all o do with thrust faults or other de~
tails ‘of Carlin geology. The parimeters that
are ‘necessary to the formaticn of a large
disseminated gold deposit are simple: an
auriferous: source, a permeable host, and a trap.
These features may occur in a great many
geologic environments. This paper will attempt
to describe how one such environment was
identified in one area and used in other -areas
where geclogic similarities existed., Other
sets of geologic conditions may exist, however,
that permit disseminated gold ‘deposits to form,
and there is no inteft here to imply thdt this
type of depozit is any more than one of many.

 Lode gold deposits, excluding placers. and
fossil placers, may be conveniently grouped into
three broad catapories; magmatic, metamorphie,
and voléanie. All are hydrothermal in the
cofiventional Sénse that gold is deposited from
an agueous sclution of elevated temperature.
Almost.-all are also eplgenet1c in the sense
that they are. deposited in openings in pre~
exigting roecks, although there may be a few
circumstances where auriferous solutions are
directly incorporated in an igneous rock. Some
may be considered syngenetic in a time ‘sense
only, 4in that ores. nay be deposited very closely
in time in openlngs in pre~existing recks. We
beliéve, however, the term *syngenetic" should
be restricted to use where the formation of ore
minerals and enclesing rocks are equivalent in
both tike and process.

Magmatic gold, deposiis include most veins
and replacement lodes.as well as porphyry de—
posits that contain recoverabls gold. Such
depos1ts have a recognizable affiliation with an

‘igneous body which may also beé, or may hé re-

lated to, the auriferous source: MWajor perphyry
copper digtriets such 4s Birgham, Butte or
Bisbee that are alse major gold districts are
good ‘examples of "such porphyry deposits: Dis-
tricts that centain aurifergus veins and re-
placements might include such examples as the
feplacement lodes and‘veins at Bisbee, Leadville

ap Tintic.

Metamorphic gold deposits are these formed
by remnbxlxzatzon by hydrothermal waters of
metamorthic origin of pre-existing gold
occurrences. The great Motherlode system of
goldvlodcs is probably the hest examplé of such
deposits in the- United. States. These lodes
ocour- in great shear zones cutting complex
metamérphic strata and are far too uniform over’
too many miles of strike length to be ascribed
to a conventional ignecus source. WMetamorphic

‘waters, acting uniformly througheout the zore,

¢ould have remobilized gold from pre-existing
deposits or even from weakly auriferous

paridotites:. or gafic voleanics and deposited it in

favorable ‘structural loci aleng the Motherlode
fault system.

Volcanic gold deposits-are obviously thode
that are assogiated with vulcanism in some
form. Many of the Tamous épithermal districts
of the West are now considered to be associated
with Tertiary volcanic yents or calderas.
Districts such as Cripple Creek, Goldfield,
Tonopah and many others are nell kmown examples.
If such districts, ores typlcally are
epigenetic in character in velcanic host strata



often of ‘relatively restricted /age. The
mireralization is oftén considered to be reiated
to a hydruthermal phase ‘that is related to a
single volcanlc unit.

The hot springs or fumarclic class wof gold
dep091ts as typified. by the Haile déposit. in ‘the
accompanylng paper. could. 'be considered a sub
class of the Volcanie group. Such deposits are
forfiéd in hydrothermal systems that may. be,
directly associated with vulcanism or may be
more . remote, They may occur in rocks. of any
age dnd may be identified Hy geometry and
mineralogy. The ensueing disfussion will
éattempt to describe several geologlc snviron-
‘ments in which depdsits with similarities to
Hajle occur and will - also elucidate how recog—
nition of Haile type.mineralization may be
.applied to explofation and evaluation of gold
OCCUrTEnces,

‘Exploration Applications

The Hot ‘Springs or Fumarelic class of gold
deposzts has been described in detall in the
.accompanying paper by Spence, et al. This
model was originally developed by Spence in his
studies of ‘pyrophyllite depesits in Moore
County, No¥th Carelina {$pence, 1§75).. In
subsequent studies under the auspices of Cyprus
Mines‘Corporation of the Haile Gold Mine in
‘South. Carolifia, "Spence and co-workers were -able
to define a geologic model that we now believe

pay have wider applicatiens’ zn!gold prospectxng.
We believe. that;gold minerslization at Haile
is consanguinous with itd enclouing Yolcanic,
stfata, a serieg of bedded felsic lithic tuffs
of prdbable early Cambrian age (Bell and
‘Popence, 1874), that are £ightly folded and
steeply dipping. The Haile.mineralized system
is visualiZed as one (or several) centers of.
1ntensa hydrothermal ‘activity that was express—
ed as .a hot spring or fumarole at the time-of,
or very shortly following, dep051t10n of the

tuffs. Gold mineralization .occurs in
siliceous zones that are strata beund and
similar to silitecus dinters’ deposited in
préesent het springs systems. small massive:
pyrite bodies are also present but are distinct
friom gpld wineralization. The lafpe area of
sericite alteration at Haile represents:an
alteration. root that lies stratigraphically
bélow the Haile gold deposit, This pattern of
strata bound siliceous gold mineralization
,overly1ng a highly altered root of _sericite,
Apyruphylllte or other aluminoiis silicate was
quickly seen to be-a useful medel -for prospecting
“elsewhere in the slate- belt of the southbeast
Piedmorit apd udltimately elseéwhere:in the
Un;ted States.

Other Slate Belt Occurrences
Bfewer Miné

A well lnown gold deposit.in the Carolina
volcenic slate belt is the Brewer Mine near
Jefferson, Chesterfield. COunty, South Carglina
(Figufe-1). The Brewsr has .a. nearly 150 year
histery of intermittent exploratlan of its
gold deposzts, 'beginning wWith recovery of placer
gold from superfzclal placer deposzts. Later
fining of lode deposits resultéd in the deve—
loptent of the larger Brewer Pit and the.smaller

‘Hartman and Topaz Pits.

‘in dlameter {7).

78~I~-358

All of the workings
ocenr:along the top of a prominent-northwest
trending ridge which is transverse to regional
geologlc trends. Total gold production of the
Brewer Mine -is estimated to he $450,000 8.

The Brewer deposits gocur within an area
characterized by silica enhanceément: about 1.5k
Country rocks in the ‘mine
v1cln1ty are quartz-sericite (-pyrnphyll:te} )
schlsts presumably .altered Trom félsic tuffs of
the Carslina volcanic siate belt. An inlier of
Atlantic: Costal Plain sediments occur on the
gouth flank of the ridge and contaln the Tanyard d
Placer warkings. In the -Brewer and adjacent pits
the gold lodes éonsist of dense, cqmpact,
cryptocrystalllne, light to dark gray quartz
rock. Adjacent to this masgive silida rock are
zones composed of ‘white, very fine. gra;ned qilartz
that readily disintergrates inko a fine sxlty
sand. Bodies of this material are exposed in
the Bartman Pit and the. upper periphery of the
Brewer Pit. Disseminated pyrite, emargite,
and fine grained topaz also ccoupr in quartz -
rock. In places, irrepular bedies of topaz form
masses several feet in diameter, especially in
the Topaz Pit.

The massive silica rock has the texture of a
breceia and in -places contains Iyanite
pseudomorphs now completely silicified. Other
minerals. reported in very minor gquantities are
chalcopyrite, bormite, covellite, bismuthinite,
and cassiterite., Pyfite reportedly carries most
of the gold, but free geld is readily observed
by panning of the white, sdndy rock; especially
in‘the Hartman Pit.

Origin of the Brewer ccpper and gold dinerali-
zation and related silidification and breccia~:
tién was believed hy ourselves and other in-
vestigators at various timés to be attributatle
to: 1), intrusion of the Pageland pluton ex-
posed abont 2 Ym north west of the Brewer Mine;.

2}, .an older buried intrision lying at depth
under the prospect with Brewer mineralization

. reprssenting 1eakage from 3 mushrooh cap of

mirieralizatich; or 3), a mineralized voloanic
plug aor explosicn vent. More recently cur

vigws concerning the genésis of Brewer
mineralization have undergone change. New
information and application of concepts developed
at’ the Haile Mine suggests that Brewer minerali-
zation is best explained as originating in a

hot :springs or fumarolic system that originated
comtemporanedusly with the enélosing strata

and: has now bBeen folded and tilted into its
present position,

"~ The depdsit. is evisioned as originally
accret:ng from a furerclic system as a cap or
apron qver an altered atem or Toot. Subsegquent:
folding and regional detamorphism has modified
and somewhat disterted the silica cap by t1lt1ng
it to the northwest and 1mpart1ng a slight.
northeast plunge,_ tconcurrently, the:eastern
segment of the silica cap wad folded to the
northwest. . Suhsequent erosion now exposes. an.
arched siliceous zone of mineralization and a
barren zone of sericiteé and pyrophyllite altéra-
tion essentially standing on edge as.shown in

Figure 2, Mineralization at Brewer is therefore

considered to be similar in- origin (although ‘

somewhat different mineralogically) to the *
strata bound metamorphosed ,and Folded deposits

at Haile. i
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.Saﬁﬁér’?rﬂsgbct

The Sawyer gold pruspect; near. Ashebord,
Randolph County, North Carolina, is another
slate belt area -in which gold mineralizaticn
may be attributed to action of a hot springs
syatem. The Sawyer workings 1is along. a low
topographic ridge trending northeast along
regional strike (Figure 3). Felsic metavolcanic
rocks assigned by us to the Uwharrie Formatien
underlie the ridge and dip moderatsly to the
northwest. Gold values of .Ql oz. per ton or
more encompass most of the. ald workings with
the highest values found in a mineralized
metasiliceous sinter exposed in the southeast
portion of the main pit. The sinter is gray,
dense, cryptocrystallxne -and thinly banded.
Enveloping the sinter is a sar1c1t1c,
sparodically pyritic, felsic tuff that
weathers whité. Outcrops at the Sawyer are
very limited and no subsurface exploration has
been conducted, therefore the existence-and
precise location of intensive sericite — py-
rophyllite -alteration cannot be established at
this time. However, ‘intense sericitization has
been observed in a credék botfom along the strike
trend of mineralization northeast of the
Sawyer workihigs. The presence of intense
sericitization in the. area, the presence of
mineralizéd metasiliceoys sinter, and the
proximity both gecgraphlcally and strati-

,ggaph;cglly te known centers of vulcanism

{Seiders and Wright, 1977} establishes the
Sawyer gold prospect-as a-depesit of tha Haile
c¢lass.

Silver Peak Nevada

As part of.a Cyprus Mines Corp. gold Te-
connaissance program conducted during the.
winter of 1975-76, the gold odcurrences in
Esmeralda County were examined. During this
program, ceértain petrologic features were noted
by the authors between the rocks in the
vieinity of the old mine workings at Mineral
Ridge and those of the Haile Mine, South
Carolina, which suggested a peasible hot apring

‘origin for the gold deposits in the district.

These brief field examinations prompted addi-
tional field. work which was carried ocut by

I. T. XKiff during August, 1978, Kiff's work
:suggested that a genetic relatiohship existed

between the -so called pegmatites, the quartz
bodies and the ore minerals. This interpreta~
tion was based partly on the spacial relation-
ships of the above and partly on new inter-
pretations of the origine of the so called
pegmatite bodies. A single.district in the
Mineral Ridge area {(Silver Peak District) bas
recorded production of approximately two (2)
millien tons; grading .3 oz/ton gold, from
stratabound lenticular quartz passes. and gold
bearing horizons within silicats hornfels and
cale-silicate~carbonate rocks of the Wyman
Formation. The goid bearing quartz bodies in
the Wyman have been lnterpreted by various
vorkers as originating from viscous magmatic
solutions to quartz veins or hydrothermal re -
placement quartz in selected horizons. The
authors would like.tc suggest an alternate
origin for the gold bearing quartz deposits in
the Wymsan Formation.

The. Precapbrian of Esméralda County is
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composed primarily of intercalated phyllitic
siltstones and silty claystones {Albers and
Stewart, 1972) with minor limestone and silty
limestone beds. The lower most formation is
known as the: Wyman-formaticn and contains the
gold depesits of interest in this study: an
Mineral Ridge. The Wyman Formation at

Wineral Ridge was originally deposited-as a

sequence of thin-bedded siliceocus; argillaceous,
and lesser calcareous sediments. Metamorphism
has converted the sediments into phyllites or
schists and calcarenites. Interla?ered with
the metasediments are bands of a curiocus
quartzofeldspathi¢ reck variously descriked

in the Titerature as an alaskite, whitis
granite, peégmatite, or granite .gneiss. The
layers range from a few inches to several feet
in thickness and in the Mary Mine area a large
mgss of inknewn thiclness censtitutes the
footwall of the gold mineralization (Spurr,
1308}, )

The structire of Minéral ridge as defined by
the Wyman Formation is that of a broad, cpen,
anticline plunging gently to the southeast.
Super;mposeq on the larger structure are
secondary folds with amplitudes of several
bundred feet. In addition, ‘abundant drag
folds ranging from an inch to 20 ‘feet in
agplitude are, pr@aent.

Observations of geclogy on Mineral strongly
suggested to the writers that the gold

mineralization 15 confined to a definitive

stratigraphic zone no more than oo’ thick
within the ¥yman Formation and further, that
the gold had its origins in a hot springs
gystem not. too unlike that. postulated for
certain gold deposits-in the southeast United
States such as the Haile Gold Mine.

The stratigraphic control can be established
by the faet thit the position of the mineralized
zone paintaing a constant concordant relation-
ship with, foot wall .and hanging wall litho-
logies over a great, lateral extént., Becausge
the overall slope of the ridge is about the
samie as ‘the general dip of the strata, it is
possible to observe. thie mineralized environ-

ment for several hundred feet along the dip
direction (Figure 4). Everywhere observed,
the brownish colored cale-silicate phyllifes
or 3schists in the hanging wall grade downward
into a grayish siliceocus zone associated with
the gold mineralization. As the ‘target zone
i3 approached there is a corresponding in-
crease ini the number and thickmess of quartzo=
feldspathic layers in the Wyman schists. Below
the siliceous zone the gquartzoféldspathic rock
forms the footwall,

The form of the mineralizeéd bodigs them-
selves. are lenses which old stopes show were a

minimum 5' to 107 in width to a maximom of 407

averaging about 20 feet. The lenses were up
to a few huridréd feet in length and approxi-
mately the. same in depth. Disruptions of the
lenses and the lenslike form itself are inter-

preted as resulting from the complex two—

phase deformation and metamorphism whith has
been éperative at Mineral Ridge. Ductility
contrast between the more biittle Mineralized
Zone and the gore plastzc behavior of Wyman
netasediments account for the apparent
splitting and ‘en echelon form of the gold
depns1ts within the target zone. The lens
shape is to some eXtent caused by primary



deposition in the hot spring enfironment, but

iz more likely .a boundinage feature not @nlike
the small. boidins noted on limbs of the small,
reclined.isoelinal folds in Wyman rocks.

once ~stratigraphic control of the minérali-
zation cdn be accepted attribution of the
genesis of the gold deposits on Mineral Ridge
tc a hot springs event during Wiman ‘time can
he more éasily postulated. Subtle geologic
observations and an admltted synthesis of
events are necéssary in llght of the.radical
alteration of original lithologies and geo®
logic relationships caused by deformation and
metamorphlsm.v The key to interpretation lies
within the gilicecus portion of the target
zone ‘and the associated quartzofeldspathic
fock.

Within the upper portion: of the target zone
.thln—beddcd Wyman rocks contain abundant layers
of quartzafbldspathlc rock. Crossing into the
‘hanging wall ailiceous -zofe, the quartzofelds-
‘pathic rock nearly disappears and the :zone is
composed of banded siliceous hornfels and per-
haps some calcsilicate hornfels. This grades
‘into a gray, banded porcelianesus quartz and
often associated white vitrecus dquartz of the
ryein', The footwall s composed of a thick
mass of guartzofelds-pathic rock (Ezgure 4).

The. gold-bBearirg siliceolis hornfels and
porcellanecus quartz are believed to be
silicecus sinter deposited, aldng with gold, in
a .hot sprzngs dystém. The system was aghtive
within a definite time.interval during the
Wyman dep031t1on and over a large area that
could Be compared roiighly; with our present
knowledge, to the.Haile area in size.

The quartzufeldspath:c rock has heen varisusly
interpreted by past investigators as.an
alaskite, white granite, and pegmatite; all
asguming .or orthomagmatié origin of the rock.
In -areas where the confermable guartzofeldspathic
layering prominéntly alternates with meta-
sediments, thé rock has been called a magnatite.-
The quartzofeldspathic rock was assumed to have
been injected lit-pdr-lit.

In the present 1nterpretat1cn the quartzo-
feldspathic reck is believed to b2 i re-
erystallized metascmat:te. Hydrothermal

* activity during the hot springs: event altered
the -hozt rock 1nto a petasomatite conszstlng
of 5111ca, clay, probably some. .sericite; possibly
gome pyrophyllite and adsorbed wvolatiles.
Such 4 rock would be very suscleptahle to re-
ciystallization- under conditions of almadine-
amphibolite metamerphism. A silica +
-sericite + clay-assemblage would hot be stable
under moderately Kigh pressures and ‘temperatures’
above. 5009¢, and: prqbably less becausé of
Hydrous phases and presénce of volatiles.
Therefore in the thermal region of andalusite—
sillimanite transormation at abeut 350°C, or
péerhaps less, the metascmatite would recrystal-
lize into a quartz + feldspar + muscovite roek.
The massive guartzofeldspdathic rock in the
footwall and “migmatite" at Mineral Ridge are
gomewhat analogous to the massive sericite
bodies at the Haile Mine and the. altered
geficite bands alternating with layers of host
reck in Haile core.

Keating Distriet, Qregon

Observations in a district located northeast
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of Eeating, Baker County., Oregon, ‘indicate the
n0551b111ty that gaold mlneral1zat10n at a
number of coppet and pold prospects in Permo-.
Triassic, volcanics may be referred to the hot:
springs model’ to account for their origin.

Geology and mineralization in the district have
been described by Gilluly {1s31).

At the
Hotherlede wine, one of the more extensively
developéd mines, G;lluly noted that minerdli- &
tation océurred in -sheared and hydréthefmally
altered volcanics and that the highly
silicified "mineralized masses" are-roughly
dligned parallel to strikeé of the formation
althongh distributicn of the metals is irregular.
Pyrite and chalcopyrite ccour in addition to
goldy with gangue that is dom;nately quartz,
with somé sericite, ankerite, caleite, chalcedony,
and barite.

Qur observations in the district indicate
that the country rocks consist of a suite of

-l

- keratophyre, quartz keratophyre,. spillites,

and associated voleaniclastic rocks intruded

by albite granite and containing scattered

cccurrences of copper minerals and gold.
Subsequently ‘folding, faulting, -and meta-
merphise have greatly complicated geglegic:
observations, but it 'is still evident that at
many of the prespects- generally conformable
zones of silicification, and argillization

ocelr and gold, when present, generally occurs

in the silicic zones: This can be demecnstrated,

-for exampleé, at the above-mentioned Motherlode

Miné, where, at the surface silicie and arpillie
zones can be seen to be crudely conformible to
enclosing .streta and the strongest gold
mineralization occurs in silicie-alteration in

Ahe Wotherlods Glory hole (Figure.5).

our appiication of the hot springs model.-to

many of the prospects in the Keating District
is based on the occurrence of gold in velcanic

rocks tontaining .similar type alteration notad
in association with hot springs type gold

vdepqs;ts elsewhere.

Homegstake, South Dakota

The Great. Homestake lodes at Lead, South
Dakota, have lung “been: consldered enigmatic
in ofigin. Mo 31gn1f1cant field work was con-
ducted in these studies in the Lead D1str1ct,
but a review of the literature suggests that a
hot springs or fumaroiic origin, subsequently
metamorphosed, might reasonably account for
many of the present day geological .aspects of
the deposits.. Thespresent authors, of course,
defer to the greater lmawledge and.eéxperience
with the Homestake déposits of the many geo=
logists-that have spent much more time there,
and only mean to suggest by the fallowing
ccmments that the model proposed here might
explain some- of the enigmatic aspects of these
important gold. deposits.

‘The ‘gold lodes at Homestake oecur as
disseminatiocns of free gold, usually -fine
grazned and only rarely visable, accompanied by
varying amounts- of assenopyrite, pyrrhotzte,

‘pyrite, quartz, and chloritic alteration in the

Homestake formation. Vitually all slgn1f1cant '
gold concentrations occur within the -Romestake. ’
formatien, although only a.small percentage of

the HOmestake ig ore. Beocause of the extreme y
deformat:on of 2}l of- the Precambrian, stratz in-

‘the glack Hills ‘the Homestike forpation is



P

variable in thzckness ranging from attenuatlons
to near zedd to thicknesses in noses of folds
of several hundred Feet, The Homestake for—
mation is new compﬁsed of 51derople31te or
cummingtonite schist depending on metamorphic
grade and must have originally been an iron-
and magnesium rich carbonate mud bank (probably
a carbonate exhalite) -as originally deposited.
Past controversies about Homestake ‘ores
have been invplved with whether the deposits
were of Precambrian high temperature origin or
Tertiary epithermal deposits related to the
younger intriusives of the region.. We dupgest
that the deposits were initially -formed from
a hot. springs or fumarclic system that operated
during Homestake time. and that depeaited sulfur
arsenic, silica, gold and other minor consti=
tuents in the semi-consolidated carbonate muds.
Thess deposits were then buried, folded, and
metamorphosed to their present aspect. One 6f
the greatest difficulties with any epigenetic
origin for these widegspread lodes ia their

‘near total -affinity for Homestake strata. An

origin considering time. equivalence of host

‘sediments and ore elements provides a simple

explanation for this phenomenon. The district
alteration patterns provider another bit of
evidence, Noble {1950} desciibes. extensive
chloritization and disseminated pyrrhotite in
the Poorman formation -stratigraphically beneath
the nown lodes but a virtual absence of al-
teration and mineralization in the owverlying
Ellison formatien. This is consistent with hot
springs deposzt:un in Homestake time and would
account for alteration in underlying strata
and none in overlying, younger strata.
Additional -evidence has been presented by Rye

‘and co~workers (1974) that modern xsotope

studies suggest a hot springs origin for. these
depagits. It is gratifying -that laboratery
work reinforces a field hypothesisy but we
believe, based on eviderce avzilable to a

field geologist, that ‘the conformable nature of
the deposits and the lack of evidence for a
conventional hydrothermal source suggest that a
hot springs- or fumarclic origin :for the ore
wineralization, subsequently modified by
regional metamorphism, can adequately -account

‘for the present geologic aspe¢t of the Homé-
:stake ore bodies.

Discusgion and Summary

The purpose of the present discussions has
been to. demonstrate how the éxploration con-
cepi developed at the Haile Gold Mine was
eictended first to nearby properties in
similay geologic’ enivironments and then farther

afield to less similar:and more d:;tant geo—

logic terranes. 'The examples that have been
cited here are not exactly similar, but they
do possess common characteristics; particulariy

Af metamorphic overprinting can be considered.

We consider that the strata bound nahire of
all of the examples, their similar minera-
logical zoning (dans metamorphism}, and
absence: of other clear cut evidences of origin
constitiite a strong argument that the hot
springs or fumarciic model applies at the
above examples and may, in -faét, be applied
usefully elsemhere.

The. application of the above concept in
field exploration -situations is very simple
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and can be quite useful. If-a prospect can be
recognized to probably ¢onform to cur model
then the lacation of the potentially best
mineralized zone can be predicted and other
similar mineralization can te sought along
strike. Thus, indentification of -one segment
of .a mineralized Zdne, or its metamorphic
equivalent, placed in its proper stratigraphic
sattmng, would ¢nable predzctzon of the re-
maining parts of the system, even if marked by
younger geclogic cover. In other words, gold
mineralization should be sought In =iliceous
strata adjacent o and dtratigraphically-above
a zone rich in sericite, pyrophyll:.tei
kyanite, or similar material. Early recogni-
tion of a prcspect as being gimilar to Haile
could then aid considerably in its efficient
expleTation.

Comparison with Magsive .Sulfide Deposits

The Haile model for gold deposits possesses
many similarities to be currently prevalent
model for generation of masgive sulfide
deposits. Such sulfide deposits are con-
sidered.by many geclogists to be associated
with marine eugeosynclinal voleanic and
valeanitlastic strata and to originate from
laté voleanic exhalations usually from felsic
pyroclastic explosive erupticns. A
funarolic stage as vVisbalized in our model
would probably occur either slightly later or
more distant from such an exploaive center,
but the basgic. driving meéhanism i the same
volcanic process. OQcaslonally small sulfide
bodies do occur close tu Haile type gold
deposits as at Haile itself, the Brewer mine,
and pessibly at the Motherlode prospect at
Keating, Oregon. In general, however, we
believe that these gold deposits can occur
in a wider depositional énvironment than
massive sulfides. They do not appear to be
restricted to a sub-aqueous environment as are
massive sulfides. They can probably also
o¢cur at varylng distances from volcanic vents
as- hot springs are now found in the world teday,
but they do not appear to be.as closely agsoc-
iated with explosive voleanic activity as sul-
fide deposits. They are therefore visualized
85 an equivalent phenomena in perhaps a
slightly lower energy environment. This would
probably fall inte the class of Iron and Cold
bearing Exhalites as proposed by Hutchlnson,
Ridler and Suffel {1971)..

The Haile model appears to us to provide
a valid explanation for many of the
peculiaritias of the Haile deposits them~
selves, is helpful in understanding quite a.
variety of other dep051ts, ‘and has censiderable
predictive value in exploring for similar
deposits.
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FIGURE 3
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