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{BSTRACT »

An east-trending fissure vent filled
dth welded tuff is well exposed for
earhv 1 km on the west flank of Gabbs

valley in northeastern Mineral County.,

is about 60 m wide. At the top of
a zaposire. however. where the tuff

1 ihe vent merges with an ash-flow tuff
2 upit. the vent is about 460 m

. The abrupt widening of the vent
2 through a vertical distance of
anout 400 m from the base of the

2viooure to the top was probably accom-

L8 by a combination of explosive

<o and toreible shoving aside of the

SNy rocks.

wshi-flow cooling unit continuous

AU Uie tuff in the fissure is the youngest
! neiicaily related units that are

v exposed in the vicinity of

\ailey. Stratigraphic and struc-

Sisretationships in the vicinity of the

e suggest that the fissure is located
sest flank of a cauldron thatis
completely buried in Gabbs Valley.
-ut i and the underlying

related units in the Gabbs

crea are highly differentiated

S es characterized by high silica and

d Mg contents. The wuffs were
“ted 25 muyv. ago at virtually the same
tat other chemically and minera-
ooy similar tuffs were erupted farther

:"‘ "o eust in central and east-central

Ash-flow fissure vent in
west-central Nevada

INTRODUCTION

A 25-m.y.-old ash-flow fissure vent is
well exposed on the west flank of Gabbs
Valley in T. 12 N.. R. 34 E., in north-
eastern Mineral County, Nevada, at
lat 36°53 40N and long 118°11°00 "W
(Figs. 1 and 2). The fissure is about 460 m
wide in its widest exposed part (Figs. 1
and 2) and trends eastward. The northern
side is exposed for a distance of 1 km
between the lowest (deepest) outcrop at the
west end and a fault contact at the eas:
end; the southern side is exposed for a
distance of 0.6 km. On the southern side,
the fissure merges with a densely welded
ash-flow sheet that caps an east-dipping
cuesta within which the fissure vent is
exposed. The densely welded ash-flow
sheet is the youngest of three genetically
related cooling units that form an ash-flow
field traceable for at least 24 km to the
northwest of western Gabbs Valley anc for
an equal distance to the east. The maxi-
mum extent of the ash-flow field in these
directions and the distribution of individua!
cooling units within it have vet to be
determined. but their combined volums
exceeds several hundred cubic kilometres.
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Figure 1. Aerial view of fissure vent and con-
tiguous ash-flow cooling unit in Gabbs Valley.
Mineral County. Nevada, For identification of
adjacent outcrops see Figure 2.
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The fissure vent (Figs. 1 and 2) lies
along the west side of Gabbs Valley, just
west of a zone of arcuate faults that we
believe are cauldron boundary faults.

This conclusion is based on relationships
near the vent and along the east flank of
the Monte Cristo Mountains to the north.
Here, two thick (300= m) welded tuff units
occur that probably correlate with two
much thinner cooling units that underlie
the vent tuff just west of the inferred
cauldron wall. We think that the increased
thickness of these cooling units east of the
inferred cauldron wall reflects subsidence
of the cauldron concomitant with tuff
eruption. North of the vent area, along the
east flank of the Monte Cristo Mountains,
pyribole-rich lavas of intermediate compo-
sition and rhyolitic plugs crop out that are
intercalated with the intracauldron ash
flows (Fig. 2).

S _QEQLQQ&GSE’FHH —STRUCTURE OF FISSUREAND

RELATIONSHIP TO WALL ROCK

The fissure (Figs. 3. 4, and 5) and
associated ash-flow units have been tilted
approximately 25° eastward. By restoring
the beds to horizontal (and the fissure to
vertical), it is evident that the fissure is
exposed to a depth of about 400 m.
Throughout this vertical distance, the
fissure-filling rock is densely welded tuff
and has a persistent black vitrophyre
adjacent to the wall rock on both sides. In
the lowest exposure, the fissure is only
about 60 m wide, and the rock is nearly
all vitrophyre. Here, the eutaxitic foliation
is vertical and parallel to the wall-rock
contact. In a narrow devitrified central
part, the foliation dips about 60° toward
the interior from both sides. From this
deepest exposure to the topmost (eastern-
most) exposure, the foliation in the vitro-
phyre and in the adjacent devitrified part
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on both sides: however, the foliation rarely
is vertical and generally dips at angles of
45° to 75° toward the interior of the vent,
In the topmost exposures of the vent, the
dips are as gentle as 30° in places. On
the south side. where the vent tuff merges
with an ash-flow cooling unit at the
surface, the dip gradually changes from
northeast within the fissure to east and
thence southeast to conform to the atti-
tude in the ash flow, which dips 25° to the
southeast. The latter attitude is conform-
able with the underlying cooling units.
The abrupt widening of the vent from
about 60 to 460 m through a vertical dis-
tance of about 400 m was probubly
accomplished by a combination of eruptive
events that explosively ejected the country
rocks and then forcibly shoved them aside.
Near the top of the vent, the country
rocks are bulged slightly upward away
from the fissure (Figs. 3 and 4) and are
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topographic quadrangle

_consistently strikes paraliel to the contact—
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Dlssure at shyline is shown on Figure 4.

sz 1 distance of as much as
iram the vent. In the shattered zone,
Taetie. In lower exposures. in

¢ country rocks are not

nc strikes and dips that con-
eneral attitude of the cuesta
ithin a few metres of the

i vent wff.

~tion defined by collapsed

“iin the fissure (Figs. 5 and 6)
recessarily indicate that tuff fell
ure zone when eruptions
12l structure probably
m simple compaction

ma column. It seems

- when eruptions ceased. the

¢ the fissure closed completely or

wome shallow depth below the
ctnosure. and access to any deep-
void created by the explosive tuff

ns s blocked.

re 3 View. looking eastward. of fissure vent filled with welded tuff. Photograph taken

i west of vent: relief in photograph is about 180 m. Wall-rock strata comprise three

cunits of welded tuff that dip 25°-30° away from observer. Thin cooling unit at skyline on
st of photograph is continuous with vent-filling tuff. View of contact zone along south

We have considered the possibility that
the fissure described herein is a large
canvon that was filled by the ash-flow tuff.
We reject this hypothesis on the basis of
the following observations: (1) the walls
are too regular and too steep to be of can-
von origin, considering the alternating soft
and hard rocks that form the wall rock;
(2) no erosional rubble is present along the
walls; (3) no erosional origin could logically
account for the shatter zones adjacent to
the fissure; and (4) no evidence has been
found elsewhere of significant erosion
between the cooling units that make up
the Gabbs Valley ash-flow field.

The drastic thinning of zones within the
older units away from the vent area
strongly suggests that the fissure coincided
closely with an earlier vent that fed the

. older ash-flow cooling units. For example.

a zone of nearly white, partially welded

Location of figure 4

Figure 4. View of south flank of fissure at
skyvline of Figure 3. Massive rock on leftis
devitritied vent-filling tuff. Note shattered
appearance of wall rock on right. Reliel in
photograph is about 45 m.



tuff in the middle unit thins southward

from a thickness of about 60 m near the
_ fissure to zero within a distance of about  tuff dike i southern Nevada as represent——with-the underlying tuff. as the absence
of a complete cooling break shows.—

2 km. It also thins northward but is cut
off by a fault (Fig. 1). Other zones in the
oldest unit thin in a similar manner.

COMPARISON WITH OTHER TUFF
“VENTS"

Exposed vents filled with welded tuff
apparently are extremely rare in welded
tuff terranes. This is the only vent filled
with tuff that we have found during
mapping of several thousand square
kilometres of volcanic terrane in central
and southern Nevada, an area in which
hundreds of volcanic centers are exposed.
This type of filled vent apparently is
equally rare on a world-wide basis, and
very few of those that have been described
have been well documented, according to
Smith (1960, p. 817-818). Several obvious
circumstances can account for a paucity
of welded tuff vents: (I) many vents
probably are still covered by their own
ejecta; (2) because the vents close off at
such shallow depth, subsequent erosion
rapidly obliterates them; (3) many vents
that fed ash flows were later filled with
liquid lava; and (4) many vents were
destroyed by cauldron collapse (R.L.
Smith. 1975, written commun.).

We have observed small welded tuff
apophyses at several localities in very thick
cooling units that we attribute to late-stage
“diapiric”’ resurgence of tuff from near

(] 610 METRES

Figure 5. Sketched cross section showing
relationships between fissure and wall rock and
showing general attitude of foliation within

tissure and adjacent wall rock (fissure restored
to vertical position: shattered wall rock shown
by braken pattern).

Figure 6. View of large collapsed pumice
within vent tuff along south flank of fissure.
Pumice strikes parallel to contact with wall
rock. Camera held paralle] to plane of foliation
which dips 43 into outcrop.

the bases of thick cooling units. Lipman
(1964, p. B79) described a small welded

ing an underlying nonwelded tuff that was_
remobilized and intruded into & dilatant
tensional fracture in the still-hot sheet.
These small features observed by Lipman
and us are obviously not fissure feeders

of the thick ash flows they intrude.

Cook (1968, p. 107) described ignim-
brite vents in the Hot Creek Range,
Nevada. These vents are now filled with
rock having textures considered by Cook
to be transitional between vitroclastic and
fluidal. The Hot Creek Range vicinity
has subsequently been mapped in detail
by Quinlivan and Rogers (1974), who
concur with Cook's observations. Thev
believed that the fissures gave rise 10 a
thick ash-flow sheet, which is termed the
tuff of Kiln Canyon (Quinlivan and Rogers.
1974). We have observed the fissures in the
Hot Creek Range, and. except for the
texture of the fissure rock, thev are
generally similar to the fissure vent
described herein.

Korringa and Noble (1970) and Noble
and others (1970) described a linear vent
area in northwestern Nevada. The vents
are defined both by flow patterns in very
fluid comendite lavas that were erupted
immediately after the Miocene Soldier
Meadow Tuff was erupted and by the
local presence of abundant welded air-fall
tuff in the upper part of the Scldier
Meadow Tuff. According to Noble and
others (1970), the lavas are identical with

the Soldier Meadow Tuff and. in most
places, cooled and crystallized together

MINERALOGY AND PETROLOGY

~ The tuffs of Gabbs Valley are light red
to reddish brown, and most tlows are
characterized by relatively low phenocryst
content (Table 1). The tutfs megascopically
and mineralogically resemble the Shingle
Pass Tuff (Cook, 1965) and the Bates
Mountain Tuff (Sargent and McKee,
1969), although minor but significant
petrographic differences indicate that the
sequences do not share any cooling units
in common. In addition, the known dis-
tribution patterns of the three units indi-
cate that they were erupted from different
centers. A K-Ar date on sanidine from the
“vent wuff"" yields a date of 25.3 = 0.9
m.y. B.P. (R. F. Marvin, 1974, written
commun.). This date is about the same as
that obtained for the Shingle Pass Tuff in
east-central Nevada and is about 2 m.y.
older than the date given for the Bates
Mountain Tuftf of central Nevada (Sargent
and McKee, 1969; Ekren and others,
1974; Grommé and others, 1972). These
relationships provide another example of
tuffs and lavas of very similar composition
that were erupted from widely separated
volcanic centers in the Great Basin within
a very narrow time interval (see, for
example, Anderson and Ekren, 1968). Like
the Shingle Pass and Bates Mountain
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3.
tne cauldron. Tuff tnat zppezrs to lap onto cauléron well is comczsec of cre-Tertiary sedimentary rocks. lutcrop
szrpled is about 2.% km north of fissure vent and about 120 m abc.e tzse =¢ cooling unit, Lithic-rich alzzred
former qlassy tuff: 20 percent phenocrysts comprising the foliowing czrc ges ¢f minerals: quartz, 25; :z'kali
feidspar, 38; plagicclase, 21; biotite, 1; altered mafic —inerals, 4 clase is altered to nearly crzzue . '
cley and z2lkali feldspear.

4. Hornblence e-pyrorene trachyandesite lava. Rock crozs out atzut G rzhezst of fissure vent witn‘- the
inferred cauldron. It ccntains about 27 percent phenocrysts cemprisirz t-= fcllowinc percentages of rinerzls:
piegioclase, 59 hornblende, 28; clinopyroxene, 6.1; ortropyroxers, ¢; cpazue ~inerals are confined to cense
groundgrass.
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