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Ahstract

Large continental sthaie magmu systems commonly produce volunmnous ignimbrites and associated caldera cotlapse events
Less comspicuous and relatively poorly documented are cases o which silivie magimis chambers of sinular size 1o those
assoctated with cildera-farming events produce dominantly ettusie cruptions of small-volume rhyvolire domes and flows
The Bearhead Rhyolite and aswociated Peralta Tuft Member i the Jemers volcanic field, New Mevico. represent smadl-solume
eruptions from i farge sthow magma systent in which no caldera-tormung event occarred. and thus niay have implications for
the u:ncxx\ and eruption of farye volumes of siicic magmi and the long-term evolution of continental sthow magma sy stems

“Ar A dating reveals that most units mapped as Bearhead Rbyolite and Peralta Tutt ethe Mam Groupy were erupted during

Pt an -S40 kamterval between 7.06 und 6.3 Ma These rochs define aochencally volicrent group of high-wiliva iy olites that van
be related by simple fractional erystallization models. Preceding the Mann Group., mimor amounts of unrebited trachydacite and
low sthei rhyolite were erupted at - 19 and - 8 M respectively . whereas subsequent to the Maan Group mumor smounts of
unrelated rhyolites were crupted at - 6.1 and ~ 1.3 Ma.

The chemical coherency . apparent fractional crystalhization deris ed geochemical trends, arge arcal distribution of thyalite
domes ¢ 200 km 3 and presence of a major hydrothermal system suppont the hypothesis that Man Group magnies were
dertved from g single, farge. shallow magma chamber The S48 Kaeruptive intersal demands input of heat mto the sy stem by
replenshment with silicic melts, or basaltic underplating to mantan the Bearhead Rhyolite magma chamber

Although the volatile content of Main Group sugmaes was within the vange of rhyolites from major caldera formnng couptions
sucteas the Bandelier wnd Bishup Tulfs, eruptions were saadler volume and dominantly effusive. Bearhicad Rhvolite domes
oceur at the mtersection of taults, and are cut by Gaults, suggesting that the magma chamber was structurally vented presenting
volatiles Trom accumulating to fevels high enough o trigeer o cabdera- forming craption. © 2000 Elwevier Science BV AN

rights resersed.

1. Introduction caldera-torming events in which 100- 100G s ki of
sthicie magma are rapidly  discharged tfrom pluton-

The most cataclysimie voleanic eruptions recorded stzed shallow magma chambers. Due o thew con-
in the geologic record are associated with continental spicuous nature, calderas and assoctated gmmbntes

have been intensely studied. However, there s
e another stvle of silicie volcanism that remains poorly
Craresponding author el 1 I0LR9Sd6160 tux < 170 .
S95 Jiitd
Fomad aadroses pistere peoyada edu b Tusiens,
tapelte connalnesida edu 01 L Spells volume pyroclastic deposits that wre dertved trom g

documented. This stvle s characterized by wideh
distnibuted sthowe domes, flows, and issoctated small
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sinple farpe. shallow magmn chamber. over nervads
of Dme ranging o 100 koo without an assovinied
eafdera-domung event. Where this oruptive stvle
has boen recogatzcd, at CUose voleame beld, UA
fBacon et al, PR and the Tavlor Creek Rhvolie,
Meogollon -l voleanse fiekd, NM (Dufticld and du
Hrav, 1900 Dutheld and Dalevmple, 19905, the
st charnber may bove been verged slony bt
betore o culdera-Tormmg cruption could ocour,

Phe Bearhead Rhvolie and Peraddte Tult Member
Fromy the Jemes voloarme Beld, NML represerss another
example of this croptive style. Much of the Bearhesd
Rhvohte and Peralta Tult apparently was derived
from a single farge maema chamber similar o the
stze of those which later produced the Buandelier
Totle and aswociated Toledo/Valles valderas @ 1.6
and 12 Ma Mot of the Bearhead Rhivelite was
crupred dueinyg a0 S8 R miberval, and did e
produce o celderatormmg eroption. Like the Coso
wak Tavior Ureek Rhyole, Bowhead  Rhvolie
raginas were probably vented by Daslts related to
verosal extooaon along the B Grasde ot eading

to sidbscade, denunundy eifisave coaptions dexpite
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e prosence of g large, shallow. volatilecharged
sihowe magma chanbws

Phew thvolttes may represent oostvle of whow
voldgamsan that 1 more common than reabized because

sihicie dome Belds wre not obvioandy relied to g angle
event/aagna chamber as are calderas and ash flow
wits, Kecognition and study of tus eroptive stvle mm
lend new msight sto saderstanding the genesas and
evolution of hge volumes of sdicie magma. Our Jatg
wnply that the style of rhyolitic voleamsn early m the
developruent of the Jemer voleanic field diffors from
the later caldera-forming eruptions of the Bandeler
Tuft and thus may have important aoplications for the
fong-erm evelutson of large comtinental voleane
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2. Geologic sefiing

The Jewwe volcanic feld is located at the inerse-
ton of the lomez Lincament and Rio Grande ot in
nortbecentral New Mexen tFie b The Jemes Lieas
racs b aovthenst rending array of vl
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that reaches rom southeast Arizona o northeast Now
Moexico (Smith and Bailey, 19880 Aldeieh, 19861 Th

Rio Grande vt vampres a series of en-echelon sedi-

L

paentarsy hasios that oxtend through Upper Palevsoie
sodimentary strat and Precambras basement fDoelt
FOfs Aldrch, 148y
fen onr the western flunk of the Bspatiols Basin amd 1s
et by the Canada de Coohits and Pajanito fanlt zones;
thu the
EATEI B

Voldoame activity v the Jomes voleanic Beid bogan
aronnd TS M tGardper and Godt, 1984 and vontin-
O ko oW el and Gardner, 1995,
Roneut ot sl B9U63 Keros Group vodeaniun oeourred

el e femer voloame Teld

woest-bennding faulie of bapafioly Basin
}

ved ss revently us

berweoen 13 and 6 Ma oy o seies of hosalt thioogh
frpbesition vhyalite sraphons i the southerm poriog
o the vodvanie Bekd High rates o extension slong the
o Lwande ot feomy 85 100 7 Mo corserde wah the
eruption of farge volmmes of Keres Group hasalt and

fuppabl L depra

e ool Brin, Mup alior Sahoet

gkl

andesite. Decreased extension around 5 Mg lod o a
hiatus in mafic and intermedinte voloanism (Aldrich
FUR6G: Self of al, 1986 Gardner and Golt, 1984 The
Hearbeood Rbvobite and Peralta Tt were orupand
ciitring the waning stages of Reres Group volCanism

Mg than 300 kan” of andesite, dacite, and rhyoda-
oite of the Polvadera Groop ware crupted between 6.9
and 20 Ma (Gardner of oL 986 Goft et all TUSYL
The carly stages of voloamsn i the north and northe
cast cotncided with the final stages of Keres Croup
solcantsim e the souwth, A dncrease in extonsion
around -2 Ma was accompanied by eruption of the
Basalts of Corros del B BE Ao, and Suntas Anna
Mema (Punker ot ol 19911

These basaltic eruptions were followed by rhvolitw
valeanisim of the Tews Group from 185 Ma wenl ks
Clrets and Obradovich, 19940 Repesu et sl 196
Spell et ab, 1996 At 161 and 122 Ma the Large-
Bandelier Tuft 700 km total)

seale eruptinns ¢
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center o the lomes vabrame Bekd,

X Overview of the Bearhead Rhvolite and Peralta
Tuft

Phe Hoearbeasd Bhyolite soe initiatly mapped and
defmed by St et al 119701 a8 g seres of domes,
compsde domesamd fows, Subsegquentiv, the B
Heud Rivolue has been mupped i greuter deradt n
Gurduer PR and Golt e gl (1990 The Bewrhod
Rbvedite i ovated i the southestorn poron of the
fernus volcasic fiekd, and extends acrons an - 200 km-
e as goseries of 20 domes, composite doroes, flows,
ancd chatlow sntrustons thgs 1 oand 250 The Poralta
Tutt Mombor CIUpHve
phase of Beuhead Rhyolite that consists of anall-

represents the  explosive

solume pyrovhstio fall and reworked deporits. Gay
and Smuth (996 worked out an informal stratigraphy
STy weonon of the Peralta Tutf inthe southern
part of the field area on which this
sapnpling strafegy. The Bearbead Rhwvoline and Poralia

of i

study based s

sita Twtl showisg semp

don coflestod for this study ey ard Sopivh, Tang

Fadt represent the fioal stages of silicie voloism
the Keres Groap as well as the fas pulse of silicwe
voluamsn hedore w2 Mo hastus throughont the
Jemer volcanic Held,

Phe desne field Bes at the imtersection of the € anada
de Cochits (o the weost 3 and Palario (o the southeasty
taudt zones (gl 21 Most Faalts i the northesiriking
e do Cochin fault zone have s down-tosthe-cunt
sense of displacement with 500 m of offset. The
Cafile e Cochit fuult s s thought 1o hve
pegn avtive during Keves Group voloanisn bocause

Keres deposits are cut by these fuults and thicken to
e east across the il zone (Gardner, 19833, The
Bearhead Rhyvobie s commonly  atasded  along
these faults and ix docally cut by fauds (G Smith,
personst commnucation). The Paarto faull zonc s
characterzed by down-to-thescast northeast-siriking
novmal faults (Goaggs, 1964 Smuh ot ol 1970
Golombek, 1981 Gardoer (1985) suggested that
this segment of the fault zone became active arommd
P Ao, mnplving that the western margin of the
Bapaficda Basin shifted from the Cafiada de Coclun
fault vone w the Pagrito fuell zone arownd 6283 Ma
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fust e witihin e ond vhe mean sampde sp

(sge also Manley, 1976, 1979 Golombek, 1981, JURY
Godombek et ol T9R3Y This shift in faulang cone
cides with the 8156 Ma bydrotherma! alteration
cvert n the Cochitn Maung Districr (WoldeGubriel
sd Gl PSS g 20

The overlapping fault geometries of the Canada de
Cochits and Pajarito faelt rones vesulied i rectifingar
fault Blocks it anderwent differential subsidince
during fate Miocene shvolilic voloaniam (Snuth and
Roubife, 199K

dence featnres, 1<oa wesbnlted basm teet scoumutated

Phe Bearbead Bosin, one of diese subsis

T of Brval tult aad coovial voloamclysne
Toand 0.7 Ma (Fig 2y (Smith and

af feast

rowks botween

s aof Bearbesd Riveolite souplen. Thack Bisovdops

mean i cupressad m Ma

Rubde, 19981 As o result, most of the Peradta Tail
preserved in the Bearhead Basin

4. Analvtical methods

Soverad kilograms of rock were collected w each of
2 domes and Tour Hows mapped ax Bearhend Rhyvo-
b by Smith et sl (19708 Gardner (P985 and Golt ot
al CERI0Y s wellas 2000 oo of 19 pumice samples
300y swection of the Peralta Tul (Fe. 3
for veochemteal analysi Magor and trace olements
were amtbvred by XRF aod INAA wohmgues af the

frosn g
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dtigunshed  from all other Bearhead  Rbyolite
samples by thely sipnificantly older -9 11 Ma erap-
ape (Table 1o perography, major and e

chanom componttion. elevated LREE concentrations

e

sompared o othey samples’. poorly developed nega-
sve By anomaly tharbo® = 0.9y ibig T and lecation
i the southwesters periphery of the dome fickd (Fg
2 borexample. the tachivdacite samples contain 20-
hoch
phoenocrysis, o trace clement chen

N
¥

phenovrysts compared o the My Group w
B

the wachydacite domes we detingaished o all

CHHA S Tine
HE
other sasmples by thewr elovated Ze, Th (B 8y, and Hi
abundines,

o

My shvedize deiinges

The lowsilica vhy ofite dome tGBR) and highesilica

v

ware Troms Nukamura (199

st Ulgrnin

oo BPEL NECTY T obdor shvedite domes, GREL SHERH?
i

rhvolite dome at Spring FHLSHT and SH2 )y aee distin-
gaished frony all other Bearhead Rhvolite samples by
the older 792 Ma eruptive ape for GER (Tahle 1
patierns, major and trace cloment

distinetive REE
veochemnsiey (g, 85 poorly developed Bo apomaly
Bufbut = 006y (Fres. 7 and 85 aoid locavon i the
western poriphery of the dome feld (g 25 Powos
eraplically, these domes are sl o the Man

{rroup

A Cervito Yeln

Cerrite Yelo dome samples (CY and CYFy wnd the
simple rom Cochiti Pormation voleanclaste sedi-
ment (R (Figs A are characterized by theyr distinaly
IBR

graphiy. distiet trace elevaent geochomistry (Fig. 85,

vounger - 6.0 Ma eruptive age (Table potre




fo Susrer, B Bl 2 Fevrnad of Vidowpodig s s lpontirrmnd Bewparel J07 (00001 JEE . 0od N
06
Y 3
n | W Cerrdo Yeio dome
& Older rhyoltes
0% b= "
¢+ Paseodel Norte
n L& Trachydacde
. i
g b E . Rann Gronip ]
Ben
]
&
—d
s
& ‘ A‘
s
0 i i i H
i 100 200 A0 400 504
Zr (ppmy
E.)
03 4
F
E o2
5 L
o3
41F .
* e
80 ‘
Tt,:} 13[‘. 361
14 sy of e Mam Group Asabvtion
¢ c srends By pemeovad of e mods] niaeral wsemd

posely developed B oanomaly (Bu/fbe®
steep LREE wends tF1g, 7, and thewr location m the
somithwestern poriphery of the dome field (b 2y
Fach sample contans 16200 phenoorysts compared
1y the Muan Groug which contains

In e element chemnstey, the Cernite Yelo and

&% phenncrysts,

Cochitt Pormation samples are distinguished by
their dow Zr. and bigh Th and HE abundances

thig, 81 The chemical and petrographic simdarity
hetween Cerrito Yelo dome samples and the OUnchug
Formsation sample. the vounger ages ol the dome
samples and the younger relative age (e.g. higher
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stratipraphic position relaive o the Peralin Tolly of
the Cochitt Formation sample suggests that sanple
UV represenis g pyrockistie phase of the craption
which produced Cervtto Yelo (Fig. 30

YA Muain Growp lieh-silica rhevolite

The magority 829 of analyzed Bearhead Rhvo-
hie ad all Poratts Toll samples are remarkably simi-
Far s therr sagor and trace element compositions {o.g.
fowe Th oand HEy Figo B and petrography. These
samplos define a coberent group on REE plow (Fig.
7o Blemests which are typically srongly compatible
ar pcompatible morhyoline svsiems such oy La, Ce,
Ze He and T do not vaey significanty, whereas other
trace chomens such as Y. Y S Ta The L, Nd. O,

and Umay vary by up o 223 fold {Tables 3 and 5

TR Microprobe gnabesiv o Mesn Growp saples

Flectron mmoroprobe traverses soriss Bwo sankdime
ghenoorysts from Peralia Tull samples TWMT and £
soveal no sigaificant compaositional vanation brom
OraAbeAn, An addittiomad  electron nucroprobe
waverse across aosanidine phenooryst from Peraba
Tl sample CC3 reveals an mioal norcase m NapQ
andd decrease 1o KO from core to roe 1OrAb  An
OraAbgAng followed by g composition sinnlar fo
samples TWMI ad 2,

lon microprobe analyses of glass imclusions from
four quarty phenocryvsts from Poralta Tull samples
reveal  that Mam Group magone contained  an
average of 30wt HA {Table 61 The stratigraphu-
cally dowest sample m the Peralta Tull section
s s higher water content than the othey samples
{3 witte HLO while the remaiuler of the section
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displave e varmgion mowater content from the
MR
K. Discussion
N Pewogenesis of Main Groap scenpies
Phe chemival coberency of the M Group and

Foamd B

dhistmet

iifferonces compared o other groups (Flgs

sugpest that ot was derved from o si
parenmtal magrma. Foactional erestallizaton (FXLY o
asstntiatroretracional orvstatbization CAFCY tronds

valculsted uamg the observed phopocryst asembluges
reprontuce tronds in Mam Group chemistry, However,
FXE and AFC rrends i the Main Group do not yepro-
duce composinions of the Uerrito Yelo, lowesilica
rhvolie, o gachyvdaciio groups (Fig, 81 These rela
ponships suggest tha the other geochemical groups
cannot be pelated to the Main Group by processex

sl et peportid I

Rhvohie 5L alior Smithot ol PR

Bhely 1o ogvur at shallone crostal Tevels such as FXJ
or AFCL BEHisor [a93
Civoup sampdes {781/

reported sotapic datis for Main
Se TS0 HR that trend
wowards radivgenic upper crustal ©SE S compesi-
Gons a constant CURNGPNG values. This wewd
suggests that the SroBolopic composition of the
Mas Group reflects fate-stage upper crustal assomila
tat, Thus, changes in the vace elenent composition
of the Muin Group can be expluned by fravuond
erystatlization of @ parental magmae with o <ol
anmant of gpper veystal assomslation affecting s Sy
petopie composition doe w0 welutovely low Sr
abundanees i Beachead Rhvolite magimas (Tables 4
andd 33

The high degree of chemival cohurency of the
Main Group and the ability of a FXL or AFC modeld
ter rebate Main Group samples to cach other suggests
these rhyolites were denved from a single magma
chamber. Distribution of Main Group domes over o

P by - 20 8o area thig, 21 suggests that the magma
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} 45 Bandelier Tulf
| from Dunbar & Hervig £1992)
4 *"i . Bishop Tu#
ﬁ -4 from Wallace et gl (1959
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Pio 40 HAL tor el i brasns o Py
chamber from whieh the rhyvolite was derpved was
o substantio! sve The VA A seochranology
S48 R

mderval, o sabstantad anterval for onestal sgnia

constradns cruption of the Man Oroup tooan

chambers. Cooding die o conduvtion of beat 1o cold
country rowk as well as convective hoat joss froan
overlying hvdrothermal systems would rosab is cryss
tdbization of siwic magma chambors o large as
ok dhameter 000 ka e g Hawkesworth o
al 200065, Thux, thas fong erupove intervad requares
an addionad hewt souree such as basallic magma o
sustatn the Mo Croup magima chamber. Howover,
shrect ovidence of such g heat shurce (o reverss
somed phenovrvsta, miadie encliovess was not observed,

Hydrothernud alteratian of rocks of the Cochitd
Mhmmng Daistoet i the center of the Bearhead Rhvolie

dome nelddbFig . 2y b consistent with the existence of a

farge shallow maprma chamber durmg eraption of the
Musn Group (Fig. 93 WaldeGabriel and Goft (108
obtamed KZAr dates on dllite whech ranged from

bt 3.0 M with mod dates in the range of

H,0 {wt. %)

y 3

he caldera- Tormmg crupions of the Bapdehor wnd Bishop Tuty

<538 M, cooval with the wanigg siages of Bears
bead Rbwoliie eruptions, The larse wes! dustnbution
of this hvdrothermal event (Frg. Yy iy consintent with
the presence of g large magma reservorr. Thas the
Muain Group Beahead Rbvolite magun chamsbe
wiay have been somibar in st to the shorter-hved
A0 ket large-vohwne rhvolitie magma chamborixd
that prodoced caldern-formunz  eruptions of the
Bandehior Tult tater in the Jemez voleamo beld's
istery,
8.2 Effusive eruption of Mogn Group seagmes
Factors which could control effusive virsus explo-
stve gruption of siHeke mapmas include: volatile
comtent of the magma; decomprossondascent rate of
the magma {Sparks et al, 1994 Barclay ot ol 1996y
or stroctural venting of o magma Chamber by fauls,
Ton microprobe duta (Table O3 suggest that the volutde
comtent of the Peralia Toll was comparable 1o that of
farge-volame ignhmbaitos sich ax the Bandeher Tuttand
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Bishop Tulf 1 Dushar and Hervig, 1995 Wallace 01 al
FOUO T sugpestmy that Boarhesd magima was notvalatle
poor e Hh The role that decomprosson/asaent rate
may have phived urcontrodling the volatide content of
the M Croup oo dibont 1o evaluate, However, the
fact that the dome Geld overhies two faolt zones {Catials
dhe Cochitt and Pajaritos that wore active around the time
that the Bearhead Rhyolie was erupred {Manley, 1970,
79 Golombek, TORE T9R3 Golombek ot b, 198
Gurdner, PSSy makes o itkely tha fuulth did play a
role 1 the effusive eruption and spatial distribation of
Bearhwad Rbvobie voloansm

There are two exwuphles of farge sihoie magma
chambers that have vielded dosmnanty ethisive erup-
sons and bave sol produced caldera-foroung crup-
tronst the shyolites of the Coso voloanie field, and
the Tavior Creek Rivvolite, The muatn eruptive phase
ol the bgh-wlive thyolite of Coso consists of 32
chemieatly related domes covering 150 ki tha
seere erupted over an - 240 ka interyad (Bacon et al,
PR southoast of the Sieree Nevads Moortans B s
eatimatesd that the mtad voluoe of the dome and flow
o bm white onby
nuterial was crupted. Detaded structural studies of the

U 1 SO Ry o pyrochni
area atlowed Bacon ot b Q198 o relate the effusive
cruption of the Cose shyveliios 1o westnorthwest
directed Cenorzole extension amd fauliing in the arca

The Creck Rbvolie, i New
copsists of 20 high-silics rhyvolie domes and asso-

Tavhw S S INEN
crated pyesclastic rocks that swere erupded over

SO0 kit i < 100 ka and were merpreted as bemg
dertved from g single shallow magma chamber, 1t is
conseratively estimated tha the otal volume of the
dome and fow unity i - 35k while 45 ki of
material crupted  (Dutheld amd
Dadrymple, 1990 B dess clewr why the Tavios
Creek Rhyobite magnu chamber did not produce a
vabders-torming cruption but has been stiributed 10
cithey volatde poor pagma (Duffield and du Bray,
P00 Webster and Dalfiehl, 1991 or structural vergs
iy of mmgma Duiteld and Daleymsple, 1990
Praftictd and R, 1902

pyrowhastic Wik

S aftience of fanliing on Muain Group eruptions

Preevions soorkers five suggested that fault achvity
bounding the wesfern margin of the Espadola Baun

sitfred from the Catoeda de Cochin Gl rone 1o the

o Ceoethirssaned Menrnoh J07

Pajarito fault sone between 5 and 6 Ma Qlaades,
FETROE9TY Golombek, JUs] L 1983 Golombeb et ol
P83 The NE remdhing distribution of siondarty aged,
copenstic Matn Group  domes  (at 6.8 amld

G0 Mas suggests shat the Pajarito fault come mas
have heen active ecarbier than 6 Mo, Alternatively,
rhvolite domes erupted 6 Ma ave aut by the Canada
de Covti fault zone suggesung that the fanlt zone
wits active after 6 Ma (Gurdoor, 1985 The dhifts i
valewnisin between the westers o the casterm portion
of the Reld arca mny sugeest that both Taull zones
were wderacting with each odher ot vamous e
rather than fuliing simply shifting wost 1o cast with
fime.

S Main Gronp s lack of geochenical trend with
e

Cogenetic suptes of voleanic rooks typseally exhib
progressive changes in chomistry with time o styali-
praphic position. These are olten mterpreted s
wweording the progressive offects of ditferemianion
processes such as Tractoonal orysallization m the
subvoleame magma chamber, Despte the chennval
cobereney and apparent FXLAAPFC wends e the
o Oroup, there s dack of distiogs chenuaead wond
with fncreasing stratigraphic position within the Peralta
Tufl o Mabn Group samples with fime. Several posable
explanations for this are disissed below,

Main Group magma may have occupied several
cupolas in a single magma chamber, with pugma in
euch cupola being solaed and ovelving fodepens
dently, Bruptions from independent cupodas wonkd
thas produce no chemical progression swith ime
slthouph they all share @ common parental meln
This madel s plassible because much of the Mam
Croup accupies the highly fauited Bearhead Banin
The magma chamber mway have had an rregula
shiape camsed by upwelhing of magme adovy Taulss
ard particularly where faults imtersect.

Ahernutively, the Main Group miagmn chamber
nnky have been zoned with disruption of sonation

ovewrring as the chamber was wpped o gs new
magema was injected rom boelow, Subseguont

saamnpling of the magma chamber by crupbons could
produce cogenetic vhvolites Jacking time or strali
The

evidencs for roplensshoent of the Bearhoad Rlovobite

eraphite geochomical  trends only  prssible
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mutpma chamber fep roversed-zoned phonoernsgs
resorbes] phrerocrysis, oo enclaves mahic cornpost-
fron phienocrvatsd it presence of resorbed pheno
vrysts, bt decomprossion of the magm can achiese
the samg rosiht

Afinad presibibiy b that cach Mo Group erupton
was dertved Trom separate magma chambers repres
separate mclting events in the
However, the chomical cobiereney of Matn Group

sCHg fower crust.
magmas arenes agwnst this maodel I seems unbibely
that the Man Group was denved froom o senes o
siandur dower orustal
sosirves i hiehit of sotopic data that saggest that the

sepurite. though chemically

bsweer crust i highly berorogencous (Reid ef sl 1984
Chen and Arccubus, P9 Rgdhok and Pounton,
FOYss,

9, {onclusions

AT Ar age data sugeest that minor amounts of
chemically distinat sachvdaciiic, low-sitica thyvolite,
and hghesibice Bowhead Rhvolie was erupted 2+
4y angd DU, respectively, before the majority of
the Bearhead Rhvohte and Pealta Toif Mot Groups
cruphons occurrad. The chenucally coherent Main
Chrougy was counted durmg o 80 ke penod from

T 10 632 Ma over wnoarca similar o size ot
ToledyValles  calders. Finally, alter an

A2 ko hratus, iy amoanss of gonetcally disting
Bearhead Bhvolie wore eruptod s the Corrito Yedoaren,

The chemieal  coherency,  spatiad
£ 200 kvl wid presence of o magor hedrothermd
svsten {WoldeGabriel amd Golf, 1989y during the
tmie of Main Group eruphions support the hypothess

SO

distribution

that these thrvohites were devived from aosingle, Tarpe
shutow msgmia chamber, The ~ 340 ka cruptive inter-
sal demamds mput of heat miro the system o maistan
w Bearhead Riwolite magma chamber. Thiv could
fave been provided by replenishmaent of the magma
shamber with sihicie melis, or basalie underplating.
The volutile content of the Bearhead Rlveodie was
although shightly ower than, the
Buandeber  and Bishop Tuffs, two well-knowa
cidderi-Tforming eruptions. Thus, it is not kely tha
the doonrmamiy effusive nature of Bearhead Rlvolite
cruphons are the result of aovolande poor magma The
ohservabion it Hearhoad Rbvalin

cornparable o

domes temd 1o

£,

sort A feantbermied Rowevrch 17 1 25 240064

cecur it the interseotion of faults and we sometimes
hemselves out by faulte saggests that the sapns
peservodr was ilermutentty  vonted by Tandting
which provented volaties from acoummdating o devels
Beh enoueh w trigger @ calderadomnng eruption
The HL whead Rhvolue snd Peraln Tult
My sthote voleantsn that may be more common
than !‘y;!!ii»;‘gf hecause dome felds are not obviously
selated 0 o single event/uagms chamber ge o
witlderas aned ash flow il Recogaition and study

+

i this eruptive sivle may I m.i new msght into ander-

epaenent a

standing the genesis, evolution, and erupiion of large
volwoes of sithicwe magma, The Bearbead Rhwvolue
represents @ stvle of rhyoline voleamesm earty m e
bstory of the Jemez volcame Sield wineh ditfers from
the oty calders-forming eruptions of the Bawlebor
Tuaft and thus may alse have imporiant onphicabons
for the long-term evolution of facge Gbowe svsvan
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Appendix A
LXRE and INAA

Bearhead Rhvolite and Peralta Tufl samples wore
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atdvred  Jor magor. minor, and selected  trace
clements (Rb, S, Nbo YL Zn by Xeray thiorescenee
technigues ot the Dniversity of Nevada, Las Vepas,
ustag prowedures puthined by Nomsh and Hotton
ciseuss Neprshoand Chappell (19771 Calibration
stardardization was sohieved psing NIST 688 and
MAG-T standards Trace clomenis Ba Se, Zo. Cs,
L oo Nl Sy By Thy YWhe Loy HE Tl Thy s U
were seaaivzed ab the Untversity of Michigon osimg
Instrumental Neotron Activetion Asalyvsis methods
desgribed by Jacobs ot al (1977 and Lindstrom and
Koratey (19820 Calibrauon  staadardizaiion was
achioved wing XIST SRM 16330 (Coal Fiv Ashy

V2 desdelocivon microprain

Magew and oy element analyses were determuned
on ol mclusion i quartz as well as slong raverses
iy teld
tromy microprobe (New Mexico Boresu of Mines and

wr fromy sty Perabia Tl samples asing elee-

Mineral Resourcesy and don mucroprobe (Anzong
State Pmiverssivi procedures outlined by Hervig and
Duabar 11992 Blecwon oucroprobe analyses wore
standardzod wang NIST 610 and mierlaboratory stan-
dards VG 386 ahvoliter, KE 12 (glass). orthoclase,
andd albite. fon mcroprobe analyses wsed the NBS

sipnchard

AT A T AY daning

Ard A adaimg was completed af the University of
Howston «U D New Moxieo Tastiiute of Mining and

Technology INMT), and the University of Nevada,
fas Vegas (UNLVY Single feldspay orystals were
fuscd psimg U0 lasers und delivered o MAP 25
S0 mass spectrometers o altrshizgh vocim esiraction
hoes ot vach  laboratory, Peak mtonsitios wore
maemsared by eleetron mudtiphiers through seven
counting cyelestmitial peak heights wore dittermmed
by hiewr regressaon ol the tone of gas adimbsion,
Muse spectrometer shisurimabion and seusitivin
woere monitored by repeal anadvses of atmospheric
argon ghausts from an oncline pipotie svaent
Disorimination comections of (L986RE 1009
the Houston samples (1 AMU 1001711 00080
for the New  Mexico swmples (1 AMUL and
FAHOO - 10213 for the Nevada samples (4 AMLE
were apphied o measursd sompe rios, Bolinwted
mass Speclomerer sensiivities were = 51 X 10

mol/mV oat o ogain 1) over the Farsday cup at
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