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Explosive Rhyolitic Volcanism in the Jemez Mountains:

The Jemes voleanie fi2ld siraddles the western marwn of the Kio Grande nfi where the rift s infersece
ted by the Jemees lineament in north central New Meazo. The field has 4 revord o soleamsm extending
back to befote 13 Sa. [nival basaltie activity was refated to active sifting, with minior rhyolitic etuptions
occutting along NS nftsbounding faults, Jetween 10 and 7 Ma. voluminous stdesitic soleamsm ook
place in ihe central Jemez Mountaing stea, uverwhelnung contemporaneous basattic and rhyohtic mage
mattam. An apparent tectonic lull took place from 7 to 4 Ma, accompanied by jower eruption fates.
Dunng Gus intersal, daditic magmas were erupted to furm the Tschicoma roleanic venter, but malic and
thyolitic volcanism sirtuaily ceased. Since 4 M, accompanying resumption of nfting o growing siftaie
magi shstem has beeit present under the centeal part of the Jemez Mountain. ulimately evolving 10
the mawma body thal produced the volununous thyohtic Bandelier tuils, Explosive thyolitie etuptions
from thus larws maema body have oceurred many times since 3 to 4 Ma Eaely eruptions, 1.6-28 M,
produced highenlica rhyolite wwmimbntes restncted to the southwest part of the Jemez Mountans:
formation of these uniits may fise bdeen decomtpanied by caldera collapse. [hese events were followed by
the 1o cylderasforming Bandshier Tull (emmbnte eruptions, 148 and 1.1 Ma. Post caldera eapiosive
and efustve rhvolite eruptions have al1a tapped the magma body from vents geaerally lovated alony nng
fractures after buth Bandehier events. Yent and caldera locations for the thyolitic erubtions dunng J—4
Ma have been inferred from ein size chutactenstics, dispersal patterns, and faces vanalions 1 the
Phintdn deposity and ienunbeites. Lithie breciia zones of the oresBandeher tenumbrites indicate possible
dlderd sources in the touthwest part o the present Valles caidera. Dunne the eruplion of both Bandelier

w k .
|2 tutls, 1niual pliman fslly and edtiy pyrociastic Hows emanated ftom venls ceatrally located in the lemes
P Mountaias. [n the lower Bandelier Tull eruption a transition 10 ning {ractuse vents occurred before the
T mison of latet pyrociastic flows, bul there 1s no strong evidence 1o surgest such o transition occuered

Juning the upper Handeher etuption. Calderas asiociated with the lower ang upper Bandeher tutly
Tuledo und Valles, tespectively) are slmost identical in location, as are the Plinian venl sites lor these
Iwo large eruptions. The Toledo emonyment, northeast of the Valles caidera, sontamns lava domes from
up 1o 36 Mu and mav be 4 caldera or crater assoctated with eatly explosive daciic volcamm in the
Pichicoma roleanic senter. Pustedd Ma luvs domes aiso ill this depresunn e mun volcante features
of the Jemez Mountang tield, ihcluding the Yalles caldera complex, eruption sents, and the apicad graben
of the posteVallessRedondo resureent block, uppeat 1o be aligned along the NESW trending Jemez fault
tone. Thiy tune, the local expression of a Precambnan basement feature 1the Jemez hnewmnent), has
#aetied 1trong control un the logation 2nd style of eruptions from the Bandelier thyoliic magma system,

[NrRODUCTION

The Jemee Mountins yolcante tield of New Meatco ts {oe
sated ot the nterseclion of the western marwin of the northe
iouth trending Rio Grande nft and the northeast trénding
Jented lineament (Figure 1) The field contains one of three
sacently active wiicic resuegent caldera systems tn the contie
asntal United States, the Valles Caldera, This calders was
sreated by 4 sentes of catasteophic 1ienimbrite eruptions, the
most recent of which formed the Tshirese Member of the
Bandelier Tull there called the Upper Bandelier Tull, UBT) at
about 112 Ma [Smith and Bullev, 1966 Doell et ul, 1968;
Teett et al. 19811, An eutlier igumbrite eruption formed the
145 Ma Otowi Member of the Bandelier Tull {Lower Bandels
we Tufl, LB, avcompunted by formation of the older Toledo
caldera | Smith et ul, 1970]. These two rhyolitie, ignimbrite.
fotminy eruptions ute regarded as the culminating phase of
voleanism within the femez Mountains voleanic field [Smith,
1979]. The Valles caldera and its associated rocks are best
known from the pioneering work of R, L. Smith, K. A. Bailey,
ind C. S, Ross on ring«dike emplacement. formation of re.
weryent calderns, and ¢ruption of ¢compositionally zoned fgs
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nimbrite sheets [Smith et ul, 19610 Smuth and Baidev, 1966,
19687, For these reasons, many gevlogists consider it to be the
“lype” resurgent caldera, The volcanic history of the Jemez
Mountatns field 1s quite diverse and lonwlived; it has pro.
duced voluminous malic, intermediate, and silicic pyroclaste
rocks. lava tlows, and domes aimost contineously sinece [3 Mu
[Builey et al., 19695 Smuth ¢t ulo 1970 Gurdner, 1982, 198
Gurdner and Got!, 1984 Gurdner et al., this issue}.

The Valles caldern s also 4 mujor target for geothermal
resource development due to 1l recent voleanie uetivity (moat
thyolites as young as G.0 Ma (Doell e1 ul., 1968} and hot
spnings. A neutral chlonde liguidsdominated geothermal
svitem ot temperatures of 260°330°C [Dondanvilie, 1978] has
been eatensively dnlled by Union Qil Company beneath the
apical graben in the resurgent dome, Exploration by both
private and public organizations continues today (Laughlin,
1981: Gutf and Griusby, 1982, Bevruse of the high conductive
heat How associated with the caldera, the first Hot Dry Rock
geothermal system has been engincered in the Precambrian
basement underlying the west tlank of the Jemez dMountains
(Heiken and Goff, 19837 Recently, the Valles culdera has been
considered to be a prime candidate as a site for the Contie
nental Scientific Drilling Program (CSDPY [Riecker, 1983:
Gofl et ul, 1984b] which proposes 1o drill into an uctive
magma-hydrothermal system to study the roots of the hent
transfer zone between erystallizing magmn and overlying con.
vecting hot waters, The tirst CSDP shallow hole hos been
drilled in the southwesternmost zone of the Valles caldern, and
it penetrated several of the 1Rnimbntes discussed herein {Guff
¢t al., this lasue),

{n this puper we summanze recently ucquired data on the






