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CORRELATION OF UNITS
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DESCHIPTIDN OF UNITS
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MWote: Descriptions of map units are listed in approximate order of incraasing age.
Farmal stratigraphic names are described In Bailay at al. [1969) with usaps revised
in Gardner el al. {1988). Unreferenced K-Ar ages are lisled in Table 1.

Qal
[ Qe |
Ciaf
["mg |

i : t‘lh‘t o

Alluvium—=Siream and basin deposits of gravel, sand, silt, and clay

Colluvium—=Slape wash and talus fram local sources; mappead anly
where extensive or where covering crtical contasis T —

Alluvlal fans—Fan-shapad deposits of gravel and sand at the
mouths of valleys

Landslides—\Insorted debrs that has moved down steep slopes
chagtically or as a sarias of blocks

Terrace gravel—CHder alluvlum that lies aleng the marging of pras-
eni streams and basins; now undergoing erosion

Tewa Group {Cuaternary]

El Cajete pumice (El Cajete Member of Valles Rhyoiite)—White
to gray, unsorted rhyolitic pumice fall deposits; pumice clasts centain
sparse phenocrysts of quarz, sanidine, bictite, and clinopyroxene;
deposits resida mainly on south- and east-facing =lopas, paticularly
alang the Pajarito fault zone and ir Bland Canyon, bul may farm thin
patches an plateau surfaces; source is El Cajete crater In southern
moat zone of Yalles caldera: fission track age 0.15 Ma [Self et al.,
1888}, maximum observad thickness about 10 m

T

Upper Bandeller Tuff {Tshirege Member)—White to tan tu pink
welded rhyalitic ash-flew W containing abundant phenocrysts of
sanidine and Quartz and trace clinopyroxene, hypersihene, and fay-
alite, sanidine Typically displays a blue indescance; consists of
several flow units in a compound cooling unit; lecally comaing & thin
(0.5 m) nonwelded laminated ash-fall deposit at base of unit | Tsankawi
Purica) that conggins roughly 1% hernblande latite purnice (Bailey
ot al., 1969 lenally may contain abundant rock fragments from
nearby valcanic Sources; Obt forme conspicuous pink clils through-
out the Pajarite Plateaw; criginated from catastrophic eruptions that
tarmed Valles caldera; K-Arage 1,12 4-0.03 Ma; maximum cbsarvad
thicknass about 120 m

Rabbit Mouniain rhyolite (Cerro Toledo Rhyolitel—Black, very
aphyric obeidian to white, devitrified rhyolite; contains no visible
phenocrysis; may dispiay spherulitic flow banding; Qtr forms domes,
flews, and flow breccias that thin to scuth and east; Gt consists of
mixed ash-tall and ash-flow deposits (Heiken at al., 1588); unit
occurs disconfinuously between the upper and lower mambers of the
Bandelier Tuff: source is Rahbit Mourtain dome, a flank eruption
postdating formation of Toledo cafdera; K—Ar age 1.43 £0.04 Ma:

Older alluvium—CHder deposits ot gravel, sand, silt, and clay now
undargaing arosion; iypically pink due to reworkad Santa Fea Group
sedimentary rocks; gravels consist mastly of volganic fragments
from volcanic sources to west; underlies upper and lower members
of Bandelier Tuff in thick deposits exposed along the lower walls of
Sanchez and Capulin Canyans in aasiarn map araa; overlies Tarti-
ary wolganic units; maximum obsenved thickness aboeut 100 m

Folvadera Group (Pliocene—Miocens)

Harnblende dacite (Tschicoma Farmation}—Silicic dome cfgray,
magsiva fo sheeted porphyrilic dacite containing phenacrysts of pla-
ginclase and hypersthane and sparse, fresh to oxidized phenocrysts
of hornbfende in a glassy groundmass; contains microphenocrysts
of plagioclase, hypersthane, and clinopyroxene and clots of hom-
blande, hyparsthana, plagioclasa, and apagua minerals; underlies
upper Bandelier Tuff along north wall of Frijolas Canyon at north
boundary of map area; source is Cero Grande dome; K-Arage3.77
=0,12 Ma; maximum cbserved thickness exceads 300 m just north
of map area

Keres Group (Miocena)

Bearhead Rhyolite—yWhite to gray intrusions, domes, and flows of
slightly porphyritic to aphyric devitrified rhyolite containing phence-
rysts of guartz, potassiurn feldspar, and fresh to altered biolite £ pla-
gloclase; margins of lows may be slightly pumaceous: containg
minarflow brecsia; margins ofintrusions may display chilled contasis
having cbsidian, perlite, and banded spherulitic rock; inferors of
units generally flow banded; intugions and domes appear to be
contralled by northeast- and northwest-trending faults; type locallly
at Bearhead Peak west ol map ares; intrudes or overlies all aother
unils of tha Keras Group, K-Ar ages of five intrugions and domas
range fram 6.22+ 1.2 12 7.12 £0.4 Ma; maximum abserved thickness
about 200 m

Paralta Tuff (Bearhead Rhyolite]—White to tan, lithic-rich ash-fall
Wif; pumice fragments contain phenocrysts of guartz, potassium
feldzpar, bictite + plagioclase; lithic fragments consist of volcanics
from nearby sources; typa locality in fower Paralta Canyon west of
map ared consists of raworked, fluvial, wifacagus gravels and sands
interbedded with ash-fall tuff beds up to 2 mthick; forms spectacular
lent rocks at type locality; consists of massive [ithic-rich tuff that is
contact metamorphosed by intrusions of Tkbh in upper Bland Can-
yon; consists of badded lithic-rich ash-fall fuffs in Eagle and Sanchez
Canyons; consisis of lithic-rich ash-flowtuffs south of Cerm Ficacha,
whose vants were later lilized by amplacarmant of Carre Picacho
dame; Thkat fills in rugged voleanic topography on earlier Keres
Group racks; sources for all tulf units unknown; K-Ar age of [ower-
mast tuff ped at Peralta Canyon type locality 6.81 £ 0,15 Ma;
maximum observed thickness about 170 m

Blotlte dacite {Pallza Canyen Formatlon}—Domes, flows, and

mmaxroTTohserved thickness aboat SO

Lower Bandelier Tuff ({Otowi Memberi—yhite to pink, welded rhy-
plitic ash-flow Wf containing abundant phenacrysts of sanidine and
fuartz and sparse mafic phenocrysts; sanidine may display a blue iri-
descence; consists of several flow unitz in a compound coaling unit;
locally comiains a nonwelded laminaled to poorly sorted ash-fall
deposit at base of unit {Guaje Pumice); may form spectacular tent
rocks; may contain akundant vofcanic and Palepzgic rock frag-
menis; Qbo discentinuously fills in rugoed lopography on a pre-
Toleds caldera age volcanic surface; forms thick depesit wast of St.
Feter's Dome area; very difficull to distinguish from upeer Bandelier
Tuff in hand samples; best distinguished by poorer degree of
welding, more abundant lithic fragments, |1Ess abundant indescent
saniding, and stratigraphic position beneath the Tsankawi Pumice;
orginated from catastrophic eruptions that fermed Toledo caldera;
K=Ar age 1.45 1 0.06 Ma; mazimum observed thickness about
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minor infrusives of gray 1o pink porphyrilic dacite centaining phenoo-
rysts of complexly zoned plagioclase and smaller phenocrysts of
plagioclase, higtite, clinopyroxane, opague minerals, + hornblends,
+ hypersthene, +guarz, = potassium feldspar; may contain clots of
plagioclase and mafic minerals: groundmass glassy to devitrified;
flows massive to sheeted; may contain flow breccia; may be hydrath-
armally aftared in Bland and Cechiti Canyons; K=Ar age of dome in
upper Cochiti Canyon 8,620.5 Ma; K—Ar age of dome in upper Bland
Canyon9.11 £8.19 Ma; maximurn cbserved thicknass abaut 153 m

Hornblende dacite {Paliza Canyon Formation}—Comes, flows,
and minar intrusives of gray to pink parphyritic dacita containing
phenocrysts of complexdy zoned plagieclase and smaller phanope-
rysts of plagioclase, hoemblende, clinopyroxens, opague minerals, +
biatite, + hypersthene, + apatite, + potassium feldspar; may contain
clats aof plagioclase and mafic minerals; may contain
plaginclase—pyroxans<hornblends clots up 1o 20 cm in diametar;
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groundmass glassy to devitrified and commanly trachytic; fows
massive 1o sheeted: may contain flow breccia; may display minor
hydrothermmal alteration In canyon bottorns; K-Ar age of dome al
haad of Sanchez Canyon 9.5 + 2.5 Ma; K-Ar age of dome on
southaast slope of Boundary Peak 948 £ 444 Ma) maximum
abzervad thickness about B0 m

Dacite (Paliza Canyon Formatlon)—Singla dikelike intrusion of
hlack, glassy, llow-banded dacile in upper Capulin Canyon contain-
ing sparse phenocrysts of resorbed plagioclase and microphanoc-
rysts of plagioclase, clingpyroxens, hyparsthene, and cpague min-
erals; surrounded by lower Bandeliar Tuff and cwvarain by Rabbit
Mauntain rhyolite; age unknown; thickness about 20 m

Hornblende andeslta {Paliza Canyon Formationj——Black to gray
to pink domes and flows of glassy to devitrifisd andesite having small
phenccrysts of plagioclase, clinopyroxens, oxidized hornblands 1+
hypersthane  rare biolite in 2 rachytic to nearly intersertal ground-
magzs of plagieclase, clinopyroxene, cpaque minerals £ hypersthene
+ horntiends; plagioclase may be complexly zoned; may contain
plagioclase—pyronene or plagioclase—hornblenda clots; may display
flow banding or contain flow breccia; flow in lower Sanchez Canyon
is hydrothermally alterad; underlies laharic deposits of Cochitl For-
mafion in 5t. Petars Doma area; ages of vanious flows unknewn;
maxinmum obsanvad thicknass about 45 m

Porphyritic andesite (Paliza Canyon Formatlon}—Gray to black
domes and flows of coarse porphyritic andesite having large phanoc-
rysts of plagioclase and abundant phenocrysts of clinopyraxens and
hypersthens In a glassy almost intersertal groundmass of plagio-
clase, clinopyroxens, hypersthens, and opagque minerals; plagio-
claze may be complexly zoned; may contain plagioclase~-pyroxens
clots up to 20 cm in diameter; displays pervasive hydrothammal
alteration in Spruce Canyan and flows to nofthwest; flows may ba
sheeted or contain flow reccla: K-4r age of flow at summit of St
Paters Dome 8.69 £+ 0.35 Ma; K—Ar age of dome west of Hancho
Cafiada 9.33 = 0.19 Ma; maximum cbserved thickness ahout 150 m

Cloited andesile (Faliza Canyon Formatlon)—Gray to black flows
of porphyritic andesite having abundant  distinctive
plaginclase—pyroxene clots 2 mm in diametar and phenocrysts of
plagioclase, cingpyroxena, and hypersthene; groundmass glassy to
almastintersedal contalning microphenocrysts of plagioclase, cling-
pyroxena, hyparsthene, and opague minerals; lows massiva, rarely
sheeted or brecciated; underligs Paralta Tuff along west side of
Eagle Canyon; underlies laharic deposits of Cochiti Faormation and
summit andesite on St. Peter's Dome; ages of flows unkngwn;
maximum ohservad thicknass about 560 m

Andesile (Paliza Canyon Formatlon}—Gray to pink to black flows,
domeas, and minar intrusives of parphyrific andesite containing
phenacryats of plagioclase, clinopyroxens, and hypersthene in a
glassy 0 nearly intersertal groundmass of plagioclase. clinopyrox-
ene, hypersthene and apagque minerals; flows massive to sheeted;
may contain flow breccia; displays pervasive hydrotharmal alteration
in canyon bottoms; ages of wvarious Hews unkngwn; maximum
observed thickness about 50 m

Olivine andesite {Paliza Canyon Formation}—8lack to gray domes
and flows and minor red cinder deposits of plagioclasa, clinopyrax-
ene, hyparsthena and iddingsitized oliving in intersenal to glassy
gound mass; may contain sparse plagioclase—pyroxens clots; may
conlain apatite microphenocrysts: flows massive with vesicular flow
tops; flows rarely sheated: ages of various flows unknown; maximum
cbserved thickness about 210 m

Basaltic andesite {Paliza Canyon Fermation}—3Single exhumesd
black flow and red cinder cone remnant in bottorm of Sanchez

Canyon east of Cerro Bolelas, contains sparse phenocrysts of pla-
qinclase and clinopyroxens in intersertal groundmass of plagio-
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clase, clinopyroxene, opaque minerals, and glass; overlain by laharic
deposits of the Cochiti Formation and overdies parphyritic andesite
flow; age unknown; thickness about 20 m

Qlivine basalt (Paliza Canyon Forrnation}—Black flows and black
to red cindar deposits of sparsely pomphyritic basalt containing
phenacrysts of plagioclase and gliving L clinopyroxena in an inters-
ertal groundmass of plagicctase, dinepyroxens, ¢livine, opaque
minerals, and gisss; olivine generally displays iddingsite alteration;
plagioclase may be complexly zaned; may contain sparse
plagioclase—pyroxens and glivina—pyrovene clots; K-Arage o basat
flow in bottom of Capulin Ganyon narh of 51, Peter's Dome 11.310.5
Ma; maxinum observed thickness about 20 m

Cochitl Formation—Black to gray volcaniclasfic unit consisting pre-
dominantly otlahars and other debris flows shed into basins batween
velcanoas of the Keres Group and shed eastward into devaloping
basin ofthe Rio Grande rift; contains Iocal zenes of Tuvial sediments;
contains Aumarous flows of andesite too thin o map; contains lecal
deposits of andesitic cinder cone debrs; contains disconlinuous
beds of dacitic to rhyolitic ash 100 nUMarnoLs o map; unit ganarally
dips southwast to west; thick accumulations of Tkeh ocour In upper
Coghiti Canyan, lower Sanchez Ganyon. and beneath Boundary
Peak; although interbadded with valcanic rocks of the Keres Group
at most levels, Theh forms prominent layar throughout tha St Peter's
Dome area that may separate upper (Cerrp Pelado} saquence of
Kargs Group rocks from lower (5t Peter's Dome) sequence (Gard-
rer, 1945)

| Tken

Canovas Canyon Rhyollte—White to gray to pink domes, flows,
and intrusions ot flow-kanded devitified rhyolite and mhyodacite:
— contains phenocrysts of guartz, potassium faldspar, biotita = horn-
blende; rhyodaciie containg phenocrysts of plagioclase, biotite,
hornblende, opagque minerals, and rare clingpyroxens; may centain
flow breccia, perlite, and rare dbsidian at margins of intrusions; Thee
underias or intrudes intermedigle-composilion rocks of lower Kares
Giroup and laharic depesits of Cochiti Formation; K—=Ar ages of four
domes and flows range from 024 + 1.5 Ma to 12.4 + 2.0 Ma;:
miaximum obzerved thickness gbout 110 m

Canovas Canyon tuifs—Whiie o pink ash-fall and ash-Tlow tufts;
consistof at least four mappable wif beds in lower volcanic sequence
on eazt flank of §t. Peter's Dome: lowarmost unit consists of pink
lithic-rich ash-fall tufl as much ag 20 m thick containing abundant
lithic fragments ol pink low-Dandad rhyolita (informally named the
“fairk IUfF); other units consist of thin beds of white, fine-grainad ash
and pumice best preserved in laharic deposits of the Cochitt Forma-
tion; irregular ven! area and dike swarm of white tuff intrude olivine
andesite and laharic deposils east of Carre Picachao, *pink tuff’
apparently underlies all other Keres Group volcanic rocks and
pvetias Santa Fe Group on south and east flanks of St Petar's
[rome; estimated age range of unit 2.0-13.0 Ma; maximum obsaneed
thickness about 20 m

Micldle Santa Fe Group (Miocene)—White to tan to pink massive
to well-beddead sandstane and siltstone; contains minor gravel beds;
lozal areas nonindurated; sandgrains consist primarily of guarz and
feldspar; beds genarally dip to northwest and west: locally contains
flows, pillows, and palagonite tuffs of atkali basalt; uncanformatly
undaries Karas Group and uncontarmaksly overlies Galistea Farma-
tion: maximum observad thickness about 100 m

Basalt flows in Santa Fe Group (Miocene)—Thin discontinuaus
flowes of black alkali basalt and hasanite containing small phenoc-
rysts of oliving = clinopyroxens + plagioslase in intersertal ground-
mass of plagioclase, opaque minerals, glass = oliving £ clinopyrox-
eng; glass generally devitriiied and altered to clays; vesicles com-
rmanly filled with calaite; many cantain alivine—pyroxene clots; olivine
rmay be altered to iddingsite; flows may be associated with pillow
bazalt and palagonite 1uff; basalis ooaur in upper exposures ol Santa
Fe Group on lower south and east flanks of 5t Peter's Dome; one
smalf plug of alkali bazaltin Galisteo Formation is correlated with this
unit; K=Ar age of thin flow in upper Medic Canyon 165 + 1.4 Ma_;
maximum obzerved thickness about 5 m

Galisteo Formation (Eocena}—Tan to pink to brick red beds of
well-indurated sandstone, siltstane, arkese, and donglomerate;
conglomerate beds may preferentially contain limestone, chert, and
granitic: fragments from pebbie o boulder size from eroded Paleo-
zoic and Pracambrian rocks; unitexposad on retated faol block with
beds dipplng steeply to wasl along southeast flank of 51, Petar's
Come; contains ane small plug of alkali basalt (Tsie); unconfermakbly
undarlies Santa Fe Group; bottomn of unit not exposed; maximum
abserved thickness about 200 m

fext romtinued from Sheet 1
at 16.5 Ma at the Lop, indicates recurrent movement abong the southwest fault
splay for the last 16 Ma (Gardner and Goff, 1984),

Mo rate of displacement can be estimated with assurance for the time period
between 16 and 1.1 Ma along the southern segment of the Pajarito faull zone.
Maxirmun displacement is cstimated at not less tan 300 m, bul the movement
probably has been recurrent. Since 1.1 Ma ago when the Tshirege Member of

m/ 1.1 Ma or 00182 con Sy,

At the mouth of Bland Canyon, ihe southwest splay of the Pajarito fault zone
crosses the canyon at right angles, Cn the north canyon wall, the Pajarito fault
zong catt be observed as a major bench in the Bandelier Tuff and a single [ault
plane that juxtaposes Bandelier Tuil (east) against Feralla Tuff (westh 1n the
canyon bottom on the south side of Bland Creek o rare exposure of late
Quaternary terrace alluviumcan be seon in fault contact with Peralta Tuff (6.81
Ma) The fault plane dips about 7IF to the southeast and is marked by
slickensides befween tuffand alluvium and by subtle drag-type deformation in
the poorly bedded alluvium. This outcrop is significant becavse it contains a
record of late Quaternary movemend along the southern segment of the Pajarito
fault Zome,

Many alder faults are exposed in the Keres Group voleanics, particularly in
the canyons, Yhere relations can be observed, these faults do noteut Bandelier
Tulf capping the mesas. In general these faults are normal faults with northeast,
north, and norihiest trends. Some of these faults acted as local conduils for
eruption of Keres Group magmas {Cardner of al., 1986).
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TABLE I—Potassium-argon dates of voloanic unils in map area, All dates caloulaled with the following constants where pessibler A=0.58 x 107" vr!  J=4.462 3 107 17!,
S K=1.167 x 10 method of reporting errar vaties from lab tolab. Abbreviations: san.=santiline, feld.=feldspar, plag.=plagieclase, W /R=whole rack, R=reverse, N=normal.

blap Rock Mag. Mat-
Unit sym bl Location type  polarity eral
TEWA CROUT
pper Gandelivr bt Rhyolite K SATL
Totl Fumice
Rabbit btn. dome Qe 35°50°M, T06°27.537W, Rhyolite K feld .-
southeast shoulder glass
Rabbit 3Mtn., Bland
quad.
T.ower Bandelier Ot Ehyelite K Sall
Turf Pumice
FOLVADERA CROUD
Cerro Grande dome Tphd  35%49.57, 1067238V, Dacite Iy plag.
Nhi—4 near BWER12,
Eland quad.
KERES GROUE
Rabbit Hill dome Tkhlt 3574728, 169223, Rhyolite W/R
wiest side of conical
dome, Mand quad.
Intrusive, Bland Tkbh  36°44°N, 106°26.5W, Rhyolite WiR
Canyom Leottom of Bland
Canyen, Canada quod.
Intrusive, Coerro Tkhly 357447, 1067245, Rhyaolite W/R
Tinletas west side Cerro
Boletas, Canada geiad,
Intrusive, Bland Tkbh Center, Bi/2 sec. 8 Rhyulite
Canyon TI7IN RAE, east side
Bland Canyon,
Canada quad.
Cerro Picacho Thbh 354N, 106 225, Rluolite A1
dorme north side Cerro
Picache, Catiada quad.
Peralta Tuli Thkpt  SWiss WE1 A sec. 33 Fumice FAn.
T A 4 -
ash bed in tenk rocks,
Peralta Canyun,
Canada quad.
Capping lava, 5t Thpa 357455 N, HIET22.8W, Andesile N plag.
Fetur's Domne near sunmik St Peter's
Durne, Frijules quid.
Duome, upper Thkbd  NW14 ST sec, 20 Db W/R
Cochiti Canyon T8N R3E, east side
Cuchiti Canyon,
Blamd guad.
Lone, upper Thlad 35744, 10672657, Lacile K Plag.
Biamd Canyon cast side Bland
Canyon, Canada quad.
Dene, Fancho Thpa 3552, 106“23.57W, Andesile v Plag.
Cadada easl side Cochili
Canyon, Canada gquad.
Do, east side Thivd 3556 N, TOAYZ1W, Llacite WK
St. Feter’s Do 371 kun soukbwest
of Boundary Peak,
Frijoles quad,
Drarne, head Tkhd 353%46.3"™, 106%24.6'W, Dacite
Sanches Canyon om road b St Peter's
I xoame, Bland quad.
Choare, Medio Thee  Bast edge, SE14 560, 5 Elvolite WAL
dia Canyon T17M R5E, vast side
Medio dia Canyon,
Canada quad.
Inkrusion, Cochiti Thoe 357N, IDGTZLEW, Elwolite WiR
Canyon eirat side Cochibi
Canyem, Canada gquad.
Intrusion, Sanchez Thoe 35435 M, TIGTZ27W, Flvvolite Wi T
Canyom wiest flank Sanches
Canyon, Canada quad.
Flow, Capulin Tkb  35%a 8N, 167220, HBasalt WiR
Canyom battorn Capaelin
Canyon, Frijoles quad,
Tlowe, Sanches Thee  AR%5N, 10622 7W, Rhyolite WiR
Canyom hottorn Sancher Canyon,
Canada quad.
SANTA FE CROUT
Tlivw, south side Tsfb  A5%437N, 1067227, Basalt WiR

—— ———theBamdeler TuffFreseraptedamavimum m—cragm'atenﬁﬁsp'lmnﬁgi‘ﬂﬁ—i ;

5t Peter's Dome Medio Canyvon,

Cochit Damy quad.

Moles
radio- %
genic  Radio-
AT penic  Agme,
wkK (NI AT Ma Comments Reference
LI2=003  Weighted average Drrell et al., 1965;
wf three dates Erom Lectt wk al., 19380
Taankawi Pumice
Je82 0 0914 45 [43=0,04 This work
FA5+008  Weighted average Doell el al,, 1964;
of three dates from Lectt ot al., 1980
Guaje Pumice
03 0238 14 JAFH0E2 Dalrymple el al.,
1967
4.35 3h87 @ 224712 Gardner and Goft,
1984
434 &880 19 H.AH0.59 Cardner and Coff,
1684
408 3R 23 741047 Gardoer and Coff,
T4h4
71=n2 Analylical data Luedke and Smith,
nuver repurted 1975
T T L) B Fl2th4 Cardowet and Goll,
1984
4274 B0%a 83 5.51£0.15 Gardner et al., 14956
1573 aQBes 146 He9d(GH Dalymple et al.,
15967
2.7 2.52 23 RELME Cardner and Goff,
146
gRRd RV 44 ERRERIR L Daleymple et al.,
1467
1532 08a3 478 933009 Daleyrople vt al,
1567
Q45044 Averageof two dates Gaordner and Coft,
frim twor different 198
[aboratories
A5+2.5 Analytical data Tosedke and Smith,
TerteT TepoThed 167
447 1828 0 12 Q24115 Crarddner and Goff,
14984
4104 4508 10 932+ Gardner and Coll,
1984
395 fap1 19 TLELLY CGardner and God,
19g4
BEZS 1eFF 2F0 11EHY This work
1244240 Awerage ol twodates  Cardner and Coff,
frarm bwo different 19584
laboratories
1.07 1380 123 1a5ktd Gardner and Goff,

1954

HYDROTHERMAL ALTERATION

Weak to moderate hydrothermal alteration is present in lower Keres Group
rocks, particularly in canyon bottorms.  The intensity and rank of alteration
increases from east to west in the direction of the Cachiti mining district.
Virlually nochydrolhermal alleration was observed at 5t Peter’s Dome, Where
observed to the west, alterations consist of carbonates, silica, clays, and chlorite
that are replacing phenocrysts and groundmass glass in the volcanic rocks,
Altered rocks vary in color from purple to green. Mear Bland, white argillic
alterations were observed but were not studied in any detail.

Theageof thisalleration was recently investigated by WoldeGabriel and Goff
(19859), who dated hydrothermal illite in Palica Canyon andesites and dacites
and Bearhead rhyolites. Within the northwest map area, hydrealhermally
altered rocks in Canon del Morte range (rom 6.5 1o 5.6 Ma. Dates within the
allered zone near gold-bearing quartz veins in the Cochiti district are primarily
6.5-0.49 Ma. Other dates inaltered Keres Group rocks around the Valles caldera
margin are 8.2-7 Ma, suggesting that major hydrothermal aclivily was wide-
spread in the Jemez Mountains region from 8.2 o 5.6 Ma (WoldeGabriel, in
pross).

According to fluid inclusion studies by Wronkiewics et al. {1984), the tem-
perature of emplacement of the Cochitiveins was roughly 300°C. Stableisolope
work om the illites from the altered rocks throughoul the arca suggest that
maximum temperatures of alberation decreased away from the veins (WoldeGab-
riel and Goff, 1989), Thus we believe that widespread alteration started in the
Eeres Group at about 8 Ma but that alteration became very localized in the
Cochili district by £ Ma.
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