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II3STR ACT 

_-\11 eil st-trendjng fis sure lent filled 
"lT h Ileided ruff is II-ell-expo sed fo r 
:;'3ri l I km on the west flank of Gabbs 
,.ilkl in northeilste m MinerJI Cuunty. 
\'I :,d3 _ In its deepest exposed part. the 
,rr,' j, 3b out 60111 Ilide, Atthe top of 
,n 7-_\)lo5ure , hOll-ever. 'I-he re the ruff 
-"[ f~:" i ent merges \\- itb ~n ash- floI' - tuff 
:'J{ ,jJ!l ] un it. the vent is ahout 460 m 
' i d~ , -nle abru pt widening of the vent 
:pl\Jr-i chrough ~I lerti cal di s tilnce of 
,ltt: ;;P Oli t -+00 111 frolll the base of the 
:\ i ,,_:r c to thE' lap W:1 S pro bab fl - aCCOlll­
'1, c" iJ\' ;1 (J)!ll bin:l li() 1l I)f e ,\p lf)~ i, -e 

,':1d forc ible ~ h(),ing a, ide of Ihe 
,I '.- :'1:\- roc Ks _ 

> : .I, I,-fltlll- coo lin g unit continlious 
,il :,,',c- tuff ill lhe fi ss ure is rhe ~ - Ollllges t 

:': :, genel icdfl- r,? I:ded Ll nit s that Jre 
'r"~'L' ,' :"I \' exposed in th e li c ill it\' of 
'-; ,;" . \;tile,' _ S! f3tigr:lp hi c :lJld SlrUC-

> :; r-'~;l ii(Jm hiJl s in the l icini ll' of the 
'I" .. Ie <ugge',[ tkl t rh e fi ssu re is lo ca ted 
,:,~, -'. est tl3 1lk of ;] ca uld ro n i! w t is 

'.~: -; c t )n ~pict~l~r hur ied in Gdbbs \ ' ~Jley , 

_iii [ I I1T' and rile und nly ing 
,"" .dl\ rela ted unil > in th e Gabbs 
',,, '~td are hi ghl,v diffe rentiat ed 

'-, c-ir: lr:l ct e rized b; ' high sili cD and 
I',' . ,nJ \1 ~ C()llten ts, The luffs we re 

,:,!:-- kJ ~" Ill,\'. ago ;11 l'irru311 y th e sa ille 
"'r ;: ,.!l orhe r c l ll' llli c all~ ' :Ind min era -

-cJ _ :'!'\' , illli/;Ir tuffs \\ ere erupt ed farther 
'I' : - :, c';i' t ill ce n (ral and eaq-centra l 
"~ '. - 1:: . 

Ash-flovv fissure vent In 

west-central Nevada 

INTRODUCTION 

A 2.5-m ,y, -0Id ash-flow fissure \'ent is 
well exposed on the west flank of Gab b s 
Valley in T, 12 N .. R, 34 E.. in non h­
eastern Mineral County, Nevadd, at 
lat J8 °.53 40"N and long 1]8 0 I J'OO " W 
(Figs, 1 and 2)_ The tlssure is about 460 m 
wide in its widest exposed part (Figs, j 

and 2) and trends eastll-ard, The northern 
,ide is exposed for a distance of 1 km 
betll'een the 101\-eSl (deepesT ) outcrop ar rh~ 
\\,est end and a fault contact at rhe eas: 
end; the southern side is exposed fo r a 
dista nce of 0,6 km, On the southern side , 
th e fissure merges with a densely welded 
ash -flow sheet thaI caps an easr-dippin g 
cuesta II-ithin which the fis sure I-en t is 
exposed _ The densely welded ash-fi ow 
sheer is th e youn gest of three genetical h­
related cooling units that form an ash -flo w 
tie ld traceable fo r at least 24 km iO the 
northwest of western Ga bbs Valle\- and for 
an eq ua l di stance to the east. Th e max:­
mum extent of the as h, flow fiel d in these 
d irect ions and the distribut ion of indilidu,,: 
cou ling units lI'ithin il hJI-e yer to be 
de termined, but th eir co mbined \ 'olum~ 

exceeds several hundred clIbic kilo metreS, 
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The fis sure ven t (Figs, I :1nd 2) lies 
along the west side of Gabbs Vall ey. just 
wes t of a zone of arcuate fa ults th at \I'e 
bel ieH' a re cau ldron boun dary faults , 
This conclus ion is based on rela tionships 
near th e vent and along the east flank of 
th e Mo nte Cris to Mountains to the north, 
Here, tll'O thi!:k (300± m) we lded tuff units 
occur that probab ly correlate with two 
much thi nn cr cool ing units that underlie 
th e ,'e nt tuff just \I'est of the infer red 
ca uldron \\'a ll. We think th at the increased 
thickness of th ese cooli ng units east of the 
inferred cauld ron ,,'all re fl ects subsidence 
of the ca ul droll co ncomitant wit h tuff 
erupt ion, North of the I'ent area. a long the 
east fla nk of the Monte Cristo Mount ains. 
p,'Tibolc-rich lavas of intermediate compo­
sition and rhyolitic p lugs crop out that are 
int(' rcaiatcd \\'ith the intracauldron ash 
11{)\\ ' S (Fig, :n 

RELA TrONSHIP TO WALL ROCK on both side s: however, the foliation rareh 

The fi ss ure (Figs, 3, 4, and 5) and 
associated ash-flow units have bee n tilted 
approximately 25° eastward, By restoring 
the beds to" horizontal (and the fi ssure to 
vertical). it is el'ident that the fi ss ure is 
ex posed to a depth of about 400 m, 
Throughout this vertical dist ance, the 
fissure-filling rock is densely welded tuff 
and has a persi stent black vitrophyre 
adjacent to the wall rock on both sides , In 
th e lowest expos ure, th e fi ssure is only 
about 60 m wide, and the rock is nearly 
all vitrop hyre. Here. th e eutaxitic foliat ion 
is vertical and parallel to the wall-rock 
contact. In a narro w de"itr ified central 
part, the foliation dips about 60° toward 
the interior from both sides, From this 
deepest exposure to the topmost (eastern ­
most) exposu re, the foli ati on in the vi tro ­
phyre and in th e adjacent devitrified part 

is vertical an d generall y dips at angles of 
45° to 75° towa rd the interior of the vem, 
In the topmost exposures of the vent , the 
dips are as ge nt le as 30 ° in places, On 
the south sid e, where the vent lUff merges 
with an ash -fiow cooling unit at the 
surface . the dip gradually changes from 
northeast with in the fi ssure to east and 
thence so uth east to conform to the atti­
tude in the ash fl ow, which dips 25° to the 
southeast, The latte r an itude is conform ­
able with the un derlying cooling units, 

The ab rupt widening of th e vcnt from 
abo ut 60 to 460 m throug h a vert ical dis, 
tance of about 400 m was probab ly 
accomplished b,' a com bination of erupti ve 
even ts that ex p'os il'el:' ejected th e CO li nt ry 
rocks and th en forc ibh' shoved them aside, 
Near th e top 0; the vent. the country 
rocks are bulged siighrly upward ,II\'ay 
from the fi ssure (F igs, 3 and 4) and are 
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, I~,"~" 3. \: ipII '. looking eas t\\'ard. of fi ssure I'ent filled with welded tuff. Photograph taken 
.; li.(. kill lI 'eSI o f " ent: reli ef in photograph is abo ul J 80 m. Wall-rock strata comp ri se t hree 
"l~ UJli:, of \·.~Id ed luff that dip 15°_30° 3W3;' fr o m obserl'er. Thin cooling unit at sky li ne on 
"'. T1~'li of I'h" I()graph is co nli nuo ll s \\' ith I'en l·fi lling tuff. Vicw of contacl zone al o ng sO lll h 
: 'W!:r,, :11 '/-"Iine is shown un Figure-1. 

r a d:,.:a llce of as mu ch as 
... ::-,'I!' ;he .. ·c;" . In the shanered zone. 

" ·; ie· . I:; I..)\\·e r exposures. in 
"~c> ~,.ur. -n· rocks are not 

.. ne strik es and dips tha i can· 
._ i;<:I, er2) 311ir ude of the cuesta 
..... :,; ·.,i : '·. in a few metres of the 
:-. '; "lH I II ff. 

.. , :iUf, dtl ined bl col lapsed 
... :., ~ht: fi,sur~ (Figs. 5 and 6) 

.. ·.'·e<' arih· indicate th a t luff fell 
-'::-c t:,,~.r.: zone "'hen r: rupt ions 

'-~ 'r;':r'::!I,t ructure probabh' 
. -::.'::' f:" ~1 simpl:: compaction 

-' ~[i r.l;'~llla column. It seems 
', ~ ·.~·h~n cru plions ceased. the 
: :)-." li<;<;lIrc closed completely or 

. ; •. \,)me , h;lI lo\\ depth be loll' the 
C\::'(lslJ rc. and access to am' deep ­

\'. 'c: ,reated by tile explosi"e tuff 
:.' ''.;" blocked. 

We have considered the possi bili t:· thaI 
the fissure described herein is a large 
can:'on that was filled by the 2s h-floll' ruff. 
We rej ect this hypothesis on the basis of 
the following observations: (J) the \\'alls 
are too regular and too steep to be of can­
yon origin, considering the alternat ing soft 
an d hard rocks that form the wail rock : 
(2) no erosion al rubble is prese nt a long the 
wal ls: (3) no erosional origin could logically 
account for th e shatter zones adjacent to 
the fiss ure ; and (4) no el'i dence h3.s been 
found elsell'here of significant erosior. 
betll'een the cooling units that make up 
the Gabbs Valley ash-flow field . 

The drastic thinning of zones wi th in the 
older units away from the yent area 
strongly suggests that the fissure coincided 
closeh' with an earlier I'ent that fed the 
older ash -flow cool ing units. For example. 
a zo ne of nearly white, partially lI'e lded 
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luff in Ihe middle uni t thin s sout hwa rd the bases of thick coolin g uni ts, Lipman the Sol dier Meadow Tuff and , in most 
frolll a thid~ness of JQOUI 60 m ne J r the (1964, p, B79) described a small welded places, cooled and crystallized together 

============ll{j~s ;-;,.l.lI!-;-;::;~~lO...lJ~-::-e~r;:;:o~\\;c' l!;':h;-;l-;-;n~a;;-;Odr:-I s;:-;t-;;a-;;n-;;c-;:;-e -;o"I""'a"'bc.c;o"'u"t~~mff~diKei1JsDUThern--!'.'e.-ad a--as-repFeS~iH--4\' i t-l+-the-u !.lDer-l:LLu.g-LuiL as.JJ~ sen ce 
2 km, It a lso thin s no rth ward but is cut ing an underlying nonwelded tuff that was of a compl etecuulirrg-bTe.rhlrows-;,------t,---

o ff b!' a fau lt (Fig, 1), Other zones in the remobili ze d a nd intruded in to a dilatant 
o ldest uni t thin in a similar manner. 

COMPARISON WITH OTHER TUFF 
"VENTS" 

Exposed vents fill ed with welded t uff 
a pparently are ext remely rare in welded 
tuff lerranes, This is the only vent fille d 
with tuff th at we have fou nd during 
mapp ing of severa l thousand square 
kilometres of volcani c terrane in central 
a nd south ern Nevada, an area in which 
hun d reds 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 
ha\'e been well documented, accordi ng to 
Smith (1960, p, 817-818), Several ob \'ious 
circumstances can account for a p2ucit!, 
of welded tuff vents : (1) m any \'ents 
probably a re still cm'ere d by their own 
ejecta; (2) because the lents close off at 
such sha llow depth , subseq uent erosion 
rapidly ob literates them ; (3) m any \'e nts 
th at fed ash flow s were later filled with 
liquid lava ; an d (4) many \'ents were 
destroyed by ca uldron collapse (R,L. 
Smith , 1975, wrinen commun,), 

We have observed sm a ll welded lUff 
apophyses at several locali ties in very thick 
cool ing units that we attribute to late· stage 
"diapiri c" resurgence of tuff from near 

o 6 10 li E TRES 

ri ~ tlr .: 5, Sketch ed tru» ;ec liun ,ho \\'ing 
re l ;!l i '~ II ' h i l's " e l \\ ' l!~ n fi ",u re :.! nd \\ all ruck ;nd 
, I j()\\ i ll~ gC ll (' ral 31l ilu Oe t) f ful i~li o n \\ il hin 
fi :" u re ;~-J 'l dj3ccn I \\'311 rocK ( fi m lfc r e~ to red 
In \ ' ''fl i c ~iI posilio n: shall ered \\ 'all rock 5hO\\'I1 
1)\ ' " r"ken paHcrn), 

f'igu re 6, \ ' ic\\' (If !a rg ;, l'u llap'cd pumicc 
\\ ilil in \'(' lll tu l'f al u n" 5(HI Ih t'1:lll k of fissure, 
Pll lll ic(' s lri~ es parall ; 1 10 co ntJ CI \\ irh \\ all 
rock, Ca ll1e r:.! I, r ld parallel to pl:t ne of folial io n 
\\h icil di ps -1 5<" ill lU oUl cro p, 

tensio nal fra cture in the st ilI·h ot sheet. 
These sm a ll features obse n 'ed by Lipman 
and us are obviously not fis sure feed ers 
of the thick ash flo\\'s th ey intrude, 

Cook (1968 , p, 107) described ignim · 
brite vents in the Hot Creek Range, 
Nevada, These vents are now fi lled with 
rock having textures consid ered by Cook 
to be transitional between \'itroclast ic a nd 
fluidal. The Hot Creek Range \'icinity 
has subsequently been mapped in detai l 
by Quinlivan and Rogers (19 74), who 
concur with Cook's obsen'ations, Th ey 
believed that the fissure s ga ve rise to a 
thick ash·flow sheet , which is te rmed the 
tuff of Kiln Canyon (Quinli\'an and Rogers, 
1974), We have observed the fi ss ures in the 
Hot Creek R a nge, and . except fo r the 
texture of the fi ssure rock, they are 
generally similar to the fissure lent 
described herein, 

Korringa and Nobl e (J 970) an d Noble 
and others (1970) described a linea r I'ent 
area in northwestern Nel'ada, The vems 
are defined both by flow patterns in \'e ry 
fluid comendite lava s that were erupted 
immediately after the Miocene Soldier 
Meadow Tuff was eru pted a nd by the 
local presence of abun dant welded air·fall 
tuff in th e upper part of the Soldi er 
Meadow Tuff, Accord ing to Noble and 
others (1970), the lavas are id entica l wi th 
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MINERALOGY AND PETROLOGY 

, The tuffs of Gabbs Valley are light red 
to reddish brown, and most fl ows are 
characterized by relatively low phenocryst 
content (T a ble I), The tuffs megascopically 
and min era logically resemble t J-.~ Shingle 
Pass Tuff (Cook , 1965) and th e Bates 
Mo untain Tuff (Sargent and McKee, 
1969), although minor but significant 
petrographic differences indicate that the 
sequences do not share any cooling units 
in co mm o n, In addi tion. the known dis· 
tribution patt erns of the three unit s indio 
cate that they "'ere erupted from different 
cente rs, A K·Ar da te on sa nidine from th e 
" vent tuff ' yields a date of 25,3 ± 0,9 
m,y, B,P, (R , F, Marvin, 1974, written 
com m un, ), T his dale is about the same as 

tha t obtained fo r the Shing le Pass Tuff in 
east ·central Ke\'ada and is about 2 m,y, 
older than t he dat e g il'en for the Bates 
Mountain Tuff of centra l Ne\'ada (Sargent 
and McKee, 1969; Ekren and others. 
1974; Gramme and others , 1972), These 
re lat ionships provide another example of 
tuffs and lavas of very sim ilar composition 
that " 'ere eru pt ed from widely sep arated 
\'oJcani c centers in th e Great Basin with in 
a very narrow ti m e inten'al (see, for 
example, An derson' a nd Ek ren, 1968), Like 
the Sh ing le Pass and Bates Mountain 
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:.o!c : /alues ,'or Si~~ 1 ;:,1;!0: 1 TiD "" to ta l Fe as FeO , :",d vnO : .: ) - ra.\ "' lucl'E-s :en~ej anal yst , J . S. 
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Sc-:~e loc a li tiES a~: dEscri ;tions: 

i. case l vi~ropr./re of ' yen~ tuff" collec ted abou: 2C: tTl sout~ OJ - l~:"JE:; hc -ogl2n eo'Js gl ass j 10 s erc=r.: 
::' nEno cr:ts~s co;r,;,risir"g t ,1e fol1o~'i n g percentages of miner: ls : quc"':z, 22; :lkc'11 :e1cspar, 47; plcgi oclc ~::, 27; 
bio t i te , 1; opccue :-ine,',ls , 2.2, P,(cessories includE: 1 ~"'ain a l1:r"lit: pe" th;n sEct ion. 

2 . " Vent tuff, " densely welded, dev itrified; co ) lecte: abcut' } F cbe .. : biOS E cnd samD)e 1; 3 oeree nt :"enocrysts 
cOiiprisins the fol1c". .. ing per:entages of minerals: quartz, 28; aH:: i i :Elc5Jar, 4C; o1 ag iocla sE, 2S; t i O:~ : E:, 1.5; 
o~aq0e ~iner als, 1.:'. • 

3. lntrccau ~ Qror. t uff, ~ossibly the same cooling un;::s : na t ... 'h::'1 :: · "ec:i y ... r. cerlies "vent :' td ":- ' c. :~ide of 
t.,: cctJ1oron . Tt.-f f t nat cpp::: rs to lap onto cauldron 'rial ' is corr, ~:sec of :'- e - - e r! i a(y sedimentary r OCKS , :Jtcrop 
S::-:d Ed is abou : 2.:' krr no r:;'j of fissure vent and about ~:O r. abc.e t =S€ :: c001;no l.nit . Lithic - rid· al:~"':d 
f emer glassy t uff; 20 ~eree n t phenocrysts comprisin, thE fo ii o''' ~ - i ~E rc E· tacEs c. f- rrinerais: quartz, 2:; ,'kali 
f~ 'ld$p ar, 38; ~ ; gicc1cs€', 31 j biotite, 1; altered mafic -inerals. 4. ='l=; i oc ' asc is altered to n !:ar ~y o: = ~ue 
c i ay one alkali el:sDcr. 

~ Yo rnblenc - py ro)'=ne ~rac hya ndesite lava . . Rock cro:s 0": a:: Jt ; 1-- oor:nEsst of fissure ver.t ,, 'tr" thE 
in":-erre d cauldrc . :t ccntains about 27 percent phenocrys:s cCffipr ' sir; t - ~ fc'lc~ins percenta ges of - inEr= l s: 
~lcsioc:lase, 59; hOl"lb 1E: nde, 2E.; clinopyroxene, 6.1; ort"::pyrOY.E"~, E.;; :Dc:JE '· i nerals a re conf1nec' t~, : t;:nse 
groundra $5 . 

.' 'S ,.~ G:!l:ob s Valle." (Table 1) 
:1' ' ,'em ia:ed rhyol ites charac-

'. :.-.h ,ii icu and loll' to I'en' loll' 
. :. i: :.: '> . The hi ~ hcr Mg 3nd 
I:~' S2111. Ie J in Table J possibh' 
\. ['''t:nd:nt smail lal'a xeno· 

.j ... " compositio n. Accord · 
. !~ - ~. p. 14:1-14--1). these 
- ::·, .• d r:1lolites are similar 

- :,e .'1 _\:e~:s of bimoda l basal t. 
, ;"; .., , 3nj thcy re ~ rcse l1t a 
.. , .. yjl~i. .I ;S nj in the Great 

~ :i ~- minu;)tioD of 
. ':1 ;!ii, If)ican is lll. 
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