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D e R O R D and sparse blocks of older welded tuffs. Maximum thickness more i e Varied fine-grained dense rock ranging 38°07'30 - Chneon |
from andesite to rhyolite. Occur mostly as dikes and small plugs Volcant
_ SURFICIAL DEPOSITS than 800 m # i
Landslide breccia member — Local lenses of landslide debris inter- OLIGOCENE EARLY INTERMEDIATE-COMPOSITION o caldere:” e [apsen
Qal Holocene layered with upper part of Eureka Member. Individual lenses are LAVAS AND RELATED ROCKS volcano
Tb J ) QUATERNARY typically less than 50 m thick, but may extend laterally for several LAVA FLOWS — Mostly lava flows and flow breccias of aphanitic to
| Pleistocene hundred metres. Most clasts in the breccias are a few centimetres porphyritic andesite, thyodacite, and quartz latite erupted from
to 1 m in diameter. Member is transitional into Picayune Mega- several volcanic centers. Phenocrysts of plagioclase are common
LAVAS AND RELATED ROCKS INTRUSIVE ROCKS : : e : : : y Dasions :
i A 7 » o A\ breccia Member (Tsm) with an increase in clast size. The dominant typically accompanied by hornblende and in places augite; biotite
- clast type is composed of intermediate-composition lavas and brec- is present in the more silicic flows
.cms (Eef, Teb; and. Tec) of types comr.non in the caldera walls CONE BRECCIAS — Light- to dark-gray andesitic and rhyodacitic 38°00" e Gty cal, dera?
Plcayllme Meglabreccm Nilember — Chaotic llarge mﬁsses Oé pi'ecaldera breccias of the Larsen and Cimarron volcanoes, generally containing £ 7 -
rocks, mostly intermediate-composition lavas, that underlie the I tstof plavioel hornblend d biotite. Included emnants o
ASH-FLOW SHEETS : ; o phenocrysts of plagioclase, hornblende, and biotite. Included are thpoaranhicWall
AND RELATED ROCKS o Eureka Mempeil and interfinger "_mh its lower part. Some coher- fairly well sorted monolithologic explosion breccias, poorly sorted
. BRLE ent blocks within the megabreccia are as much as 500 m across, mudflow breccias, local indurated spatter agglutinates, and a few
T.45N and parts of this unit W"“l‘? be difficult to distinguish from pre_— brecciated lava flows. Detailed subdivision is impeded by wide-
e CLoI|I<ap(s:g of colla‘pse Ci‘ildel‘?. floor were it not for the lqcal presence of matrix spread propylitic and local hydrothermal alteration
: 2 IZ ity and interfingering lenses of ash-flow material of the Eureka Member. Tec VOLCANICLASTIC FACIES (SAN JUAN FORMATION) — Mostl
o Interpreted as the product of slumping from oversteepened walls y'
A, I reworked bedded conglomerates, sandstones, and mudflow breccias
< of the Uncompahgre and San Juan calderas during initial subsidence e ’ e
(Lipman, 1976) containing clasts of dark andesite and rhyodacite. Accumulated as Gaan
i i ’ KR clastic aprons on flanks and between penecontemporaneous vol- volcano 7
Welded-tuff megabreccia member — Chaotic megabreccia within canoes *
southeastern part of San Juan caldera (southwest corner of mapped
area) consisting largely of blocks of densely welded, locally lineate, INTRUSIYE BOCES ; A ] ;
outflow member of Sapinero Mesa Tuff (Ts), but otherwise similar Monzomt(? ?md mo_nzom_te porphyry —.Fm_e-gramed equigranular to
to Picayune Megabreccia Member in structural and stratigraphic re- porphyritic gray intrusive rocks forming irregular plugs;stoc!(s, and
5 lations dikes in the Cimarron and Larsen volcanoes. Typically consist of
DILLON MESA TUFF — Nonwelded gray to densely welded red- plztigl'ocilasetztl_lzrnble?de, ;ariibiyfall’?red DYFEGRERE, Spaxss BLyEce,
brown rhyolitic ash-flow sheet petrographically very similar to the s & 1.n S saNan ‘Z g al. 5 spar. ; ;
outflow member of Sapinero Mesa Tuff (Ts). In comparison with Andesite a-nd rh).foéaclte porphyries — Malfﬂy dikes of andesite and a7 |
the Sapinero Mesa Tuff, the Dillon Mesa is typically thinner and : rhyodacite T‘fdlatmg OUt_Wafd from the Cimarron and Larsen ‘{01‘
less densely welded in individual sections, and it is less extensive canoes. Typlcally contain 1.0_.20 percent phenocrysts of plagloclase, INDEX MAP SHOWING LOCATIONS OF PRECALDERA VOLCANOES,
Collapse of . laterally. The Dillon Mesa Tuff was erupted about 28 m.y. ago, hornblende, and in places biotite or pyroxene. A stock that is tex- TOPOGRAPHIC CALDERA WALLS, AND EXPOSED CALDERA
Silverton { @ probably from the Uncompahgre caldera. Within Uncompahgre tgrally transxtlc.mal bfetween this rock type and porphyritic monzo- RING FAULTS Structural features of these calderas are discussed by
caldera caldera the lower part of Eureka Member of Sapinero Mesa Tuff nite forms the intrusive core of the Carson volcano, and has been Steven and Lipman (1976)
(Tse), below a prominent welding break (see map), is possibly the dated at 29 m.y.
intracaldera accumulation related to eruption of the Dillon Mesa. Rhyolite porphyry — Light-gray and buff plugs and dikes of low-silica
A Remanent magnetic polarity: reverse. Thickness 0-100 m rhyolite containing 5-10 percent small phenocrysts of plagioclase
[ Digocere _ BLUE MESA TUFF — Nonwelded gray to densely welded red-brown and biotite. The rhyolite occurs mainly in the Larsen volcano where
rhyolitic ash-flow sheet containing about 5 percent phenocrysts a few large rhyolite masses may be bulbous flows or lava domes
Kitty Creek (mainly plagioclase, sanidine, and biotite). Conspicuous black ba- rather than intrusives. The large central intrusion of the Cimarron
sal vitrophyre and rounded crumbling grus-covered outcrops of volcano, included in this unit, is a texturally distinctive fine-grained
Collapsaiof densely welded devitrified tuff are characteristic. Remanent mag- quartz-bearing granitic rock
San Juan and netic polarity: reverse. Probably erupted from the Lost Lake cal- PREVOLCANIC ROCKS
el e ) Thicknesr0-0all Z MAFIC DIKES (ORDOVICIAN OR CAMBRIAN) — Large dark-gray
i T UTE RIDGE TUFF — Nonwelded gray to densely welded gray-brown dikes as much as 50 m thick that occupy generally northwest-
o of Uncor:gazg}e and red-brown quartz latitic ash-flow sheet containing about 50 trending fractures in the granite of Cataract Canyon. Mineralogy
-4 gf caldera percent phenocrysts (mainly plagioclase, sanidine, biotite, and au- was originally mainly plagioclase and augite intergrown in fine-
T = : s .
= Collapse of gite). Angular red-brown and gray andesitic fragments a few centi- grained diabasic textures, but over wide areas dikes are somewhat
= a L‘g:} d';?:e metres across are locally conspicuous. K/Ar age 28.4 m.y. Rem- recrystallized to fine-grained assemblages of sericite, chlorite, albite,
2> Seligisss of s anent magnetic polarity: reverse. Erupted from Ute Creek caldera epidote, and calcite. Quartz veins are locally persistent along mar-
55 Crrels i (index map). Thickness 0-300 gins of dikes. Age assignment is tentative, based on analogy with
8 RHYOLITE OF POLE CREEK — Local rhyolitic ash-flow sheet and a petrographically similar radiometrically dated dikes in the Black
Tpr petrographically similar, overlying rhyolitic lava flow Canyon of the Gunnison River, 75 km to the north (Hansen and
Tpr Lava-flow member — Large single thyolitic lava flow as much as Peterman, 1968)
250 m thick and traceable laterally for 15 km. Light-tan finely GRANITE OF CATARACT CANYON (PRECAMBRIAN Y) — Massive
J flow-laminated rhyolite containing 1-3 percent phenocrysts (pla- light-pink two-feldspar granite or quartz monzonite. Medium- to
gioclase, sanidine, and biotite) coarse-grained rock with local weak foliation or lineation defined by
ORDO(\)/I{CIAN Ash-flow member — Pinkish-brown nonwelded to moderately welded alined tablets of microcline. Where observable, the foliation is typ- e
) CAMBRIAN phenocryst-poor rhyolitic ash-flow tuff that is petrographically simi- ically .stee.p, bu.t in many outcr'op.s th.e dominant fabric is a gently 380017937097 30 30’ 22'30" oo 10715
Precambrian lar to the immediately overlying lava flow. Contains locally abun- plunging lineation and any foliation is obscure ' \ ‘ r "
; PRECAMBRIAN dant small angular red-brown lithic rock fragments. Thickness - IRVING FORMATION (PRECAMBRIAN X) — Interlayered amphi-
Precambrian 0-35m bolitic and plagioclase-rich gneiss and schist in southwest part of
LAVAS AND INTRUSIVE ROCKS OF THE mappeflb?rea; pr(;be_lbly metavolcamc. a}l}d n;letasedl}:lenftelcr:ytrockts.
Wager Guich OLIGOCENE WESTERN SAN JUAN CALDERAS A possibly correlative mass occurs W1§ in the granite of Catarac Notimapped
Canyon on the northeast slope of Whitecross Mountain
BEND IN QUARTZ LATITE OF RAMBOUILLET PARK — Lava flows and re-
SECTION DESCRIPTION OF MAP UNITS the Sunshine Peak Tuff (22.5 m.y.) that underlies both flows lated intrusive rocks that overlie Nelson Mountain Tuff along the
K/Ar ages are from Lipman, Steven, and Mehnert (1970); Mehnert, Tar Quartz. l.atite o Red‘Mountain §7 T_hiCk laya .dome and flow O,f Lo east side of Uncompahgre caldera CONTACT - Long dashed where approximately located. Short dashed
: Lipman, and Steven (1973); Lipman and Mehnert (1975); and Lipman, phyritic quartz latite, petrogra?hlcally similar to jthe over%ymg Lava flows — Thick flows of light-gray to brown quartz latite con- contacts are between conspicuous lava flows within map units 38°00
it 44N Fictor, Moliziort, Nasste, Liedke, andiSieven (L976). quartz latite of Grassy Mountain. Core of dome is pervasively al- taining 20-30 percent phenocrysts of plagioclase, biotite, and au-
S ’ y % : tered to quartz-alunite assemblage. Away from altered areas, the gite. Single flows are typically 10~50 m thick and have well- UNCONFORMITY ALONG CALDERA WALLS — Dashed where
: i SURFICIAL DEPOSITS distinction between the quartz latites of Red and Grassy Moun- developed basal flow breccias, lower vitrophyres, and overlying - approximately located; dotted where concealed
HOLOCENE DEPOSITS tains is uncertain, especially in the Round Mountain area flow-layered devitrified zones S
0 FAULT OR VEIN — Dashed where approximately located; dotted
Qal Alluvium — Silt, sand, gravel, and peaty material in valley bottoms. SUNSHINE PEAK TUFF — Rhyolitic ash-flow sheet, er}xpted frc?m the Intrusive rocks — Crosscutting dikelike intrusive feeders that are % hets concealédiar cEcupia by iIII)ETuSiVe rochs B andiball st
Locally includes small alluvial-fan and colluvial deposits at margins Lallzle City 1(1:alder§ 22~§ m.y. ago (K/Ar), and related interlensing traceable directly into petrologically similar flows downthrown side; dips shown on plane of fault
of valley bottoms G SH RIS IS O HE : < w2 VOLCANICS OF UNCOMPAHGRE PEAK — Lava flows of inter-
Colluvium — Poorly sorted silt- to boulder-sized material on slopes rsp . Ash-flow member — Silicic alkalic rhyolltlfz t_uff Eoniaiiny 2_0'?0 mediate to silicic composition and related volcaniclastic sedimen- —- 1L L BIOCK-SLUMP FAULT — Hachures indicate direction of slumping.
' and in steep valleys. Locally includes small alluvial-fan, talus, land- L DU B e o .sparse blOtlte‘. tary rocks within the northern and eastern parts of the Uncom- Dashed where approximately located 5
38°00" | . C : ] ; : ) Quartz phenocrysts are rounded and embayed, owing to resorption. ahi 1d ind 52’30
Ja200" b slide, and glacial moraine deposits ; pahgre caldera (index map) HOWARDSV
DDA ) Outside the caldera the tuff forms a poorly exposed weakly welded 3 . 3 STRIKE AND DIP OF BEDS
S QY Talus deposits — Angular rock fragments as much as 1 m (metre) in = . . : 2 Andesite — Thin flows of dark-gray dense andesite and some rhyoda- /5 Not mapped
A T T, y : light-gray or tan ash-flow sheet no more than 50 m thick and is pre it ) all ph sk el d Inelined
L.ake F9rk diameter, forming talus. cones, tall..lS aprons, af1d §cree sloPes. Local- served only where capped by basalt flows of the Hinsdale Forma- cl e_con a_mlpg I percent small phenocrysts of plagioclase an
Gunnison River ly well sorted. Grades into colluvium (Qc) with increase in sand and tion. In contrast, within the Lake City caldera the tuff is a single augite. ]j’uotlte 1s. sparse or absent e ® Horizorital
ey o silt content multiple-flow cooling unit more than 1 km thick in which much of Quartz latite — Thick flow-layered flows of red-brown porphyritic
o3 Rock glacier — Lobate deposits of angular rock fragments, generally the rock is throughly indurated and dark gray due to dense welding quartz latite, probably including some rhyodacite. Typically con- STRIKE AND DIP OF FOLIATION
ws : . lacking fine-grained material on the upper surface. Some are active- and extensive propylitic alteration. Xenolithic rock fragments are tains 10-25 percent phenocrysts of plagioclase, biotite, and augite — Inclined
132 ly advancing common in the intracaldera accumulation, but are rare in the out- Rhyolite — Thick flows and domes of light-tan to white flow-lami- % T DA
& HOLOCENE AND PLEISTOCENE DEPOSITS flow sheet. Remanent magnetic polarity: reverse nated phenocryst-poor rhyolite. Includes local flow breccia and
5 2 = = i 05 =t
aj Qr 3 s Landslide deposits — Poorly sorted material derived from bedrock Landslide breccia member — Local lenses of landslide debris inter- :ﬁgiiiitdﬁf; aizn:;:;:elbisoZf;celrgl:pii(;;(l);r:;s:;;?i(‘zaslteliopigi:icidase e TREND OF LINEATION — Defined by elongate pumice lenses. May T
e and glacial deposits; include small earthflow, block-slump, and layered with upper part of intracalde‘ra ash-flow tuff. Individual sulighal - Mteration : be combined with foliation symbol INDEX MAP SHOWING 7%-MINUTE TOPOGRAPHIC QUADRANGLES
block-slide deposits. Locally intergrade with larger earthflow de- lenses are typically less than 50 m thick but may extend laterally : j p : AND AREAS OF MAPPING RESPONSIBILITY
posits (Qf) and with large block slides and slumps (indicated by for 1 km or more. Clasts in the breccias are relatively small; most Volcaniclastic sedimentary r9cks — Local mudflow deposits and = TREND OF LINEATION OR WEAK FOLIATION - In granite of
hachured pattern) are a few centimetres to 1 m in diameter; with increase in clast size tuffaceous sandstones of diverse composition Cataract Canyon
B L : : : the member is transitional into megabreccia member (Tspm). The QUARTZ LATITE OF DIAMOND CREEK — Thick flows of light-
Earthflow deposits : Poo.rly sorte.d material showing consplcuous- s = e | 5 i e HYDROTHERMALLY ALTERED ROCKS
flowage features, including marginal levees, a steep toe, and longi- ominant type is intermediate-composition lava of types common brown to gray biotite-hornblende quartz latite in the northern part
tudinal ridges and valleys. Commonly grades into hummocky block- on the caldera walls, but fragments of many of the Oligocene ash- of the Silverton caldera. Well-developed flow layering is widespread.
Eust Forke & slump and landslide material near the source - flow sheets are present locally Probably extensive southwest of mapped area
- o
Bent Creek/ PLEISTOCENE DEPOSITS ’ ;[jspmq | Megabreccia member — Chaotic large masses of precaldera rocks, LOCAL VOLCANICLASTIC SEDIMENTARY ROCKS — Mostly gray-
. 50 o P 7 299 & o e s 3 = e : FOOTNOTE
L ;:OQ o gc ilanial motaing — Tonmibalimeine o Rl e dutsape alons | ke Eork mostly mtermedle}te cor'nposmon lava, but including some ash-flow green tuffaceous sandstone and shale. Sl.mllar in appearance to ) X : . ; _ '
oo o©.0 of the Guniisen Rives 2but 4 km (lommeties) forth of Lake Cit tuffs, that underlie the intracaldera ash-flow member of the Sun- sandstone of Henson Member (Ths) of Silverton Volcanics, but oc- The Silverton Volcanics as used here is a reinstatement and a stratigraphic re-
ORI e S | Divid e et 2 shine Peak Tuff (Tsp) and interfinger with its lower part. Some cur at higher stratigraphic levels within Uncompahgre and San Juan striction of the originally defined Silverton Series (Cross, 1901), the Silverton Vol-
1(;:1 slou east o Me onl %nenta : 1V1 e,dan doh er ermllﬂfl coherent blocks within the megabreccia are at least 100 m across calderas. - Maximum thickness 40 m canic Series of Cross and others (1905, 1907), and the Silverton Volcanic Group of
and lateral moraines. Material is poorly sorted and has typical hum- NRE N o R d : ; ohs Luedke and Burbank (1963). Two lower formations formerly in the Silverton Vol-
mocky or ridgy topography. Some till has been mapped with collu- gl s o i e Womd, be difficult to distinguish from pre'- SILVERTO_I\_I VOLCANICS' — La\./a ﬂoyvs of 'mtermedlate to silicic canic Group—the Picayune Andesite and Eureka Rhyolite—are excluded from the
P, : vium (Qc) colla_pse ce.lldere.l floor were it not for the. local presenee of matr.1x cqmposnlor{ and related volcaniclastic sediments that accumulated redefined Silverton Volcanics because these units are now recognized as intracaldera
e o "o Clasial b biaasels - Walloiisdlism: £ bell sasud sroiios and interfingering leflses Cff the petrologically distinctive Sunshine with and adjacent to the San Juan and Uncompahgre calderas after Picayune Megabreccia and Eureka Members of the regional Sapinero Mesa Tuff that
befadB ot A R el el Peak ash-flow material (Lipman, 1976) their collapse, but before subsidence of the Silverton caldera accumulated concurrently with subsidence of the San Juan and Uncompahgre cal-
: - X : Pyroxene andesite member — Andesitic lava flows that largely overlie deras (Lipman and others, 1973; Lipman, 1976). The reduction in stratigraphic rank
’ Occu.r only alqng Lake Fork of the Gunnison River north of the OLIGOCENE ASH-FLOW SHEETS he B Mo bar biit locallyinteen b ot t}g1 ; ) to Silverton Volcanics and its component members is desirable because (1) the three
' terminal moraine NELSON MOUNTAIN TUFF — Nonwelded gray to moderately welded the Busns Member but locally itetineer cainpioxly WLl I, espo : : ; : i
: : onwelded gray to moderately we! cially in the southeastern part of the San Juan caldera members of the Silverton Volcanics are now recognized to constitute a complexly in- 4
o MIOCENE REGIONAL MAFIC LAVA FLOWS light-brown quartz latitic ash-flow sheet containing 25-35 percent 2 : P i : terfingering postsubsidence caldera-fill assemblage, rather than sequential stratigraph-
: i AL R A TION - Bestanally st dfl e phenocrysts (plagioclase, sanidine, biotite, and augite). Remanent Porphyritic andesite — Dark-gray coarsely porphyritic andesite ic units as previously described, (2) the entire assemblage is an areally restricted,
i N D ‘AT ON — cpionally wiespreac llowsion 415 i magnetic polarity: normal. Erupted about 26.5 m.y. ago from the containing 15-25 percent phenocrysts of plagioclase and augite. largely intracaldera accumulation for which the major stratigraphic rank of “Group”’
| ;é’ 5 °:Vlne basalt (Vivith son;)e assc;‘m';te% sﬂliclrll:yolllte }fndl basalt- San Luis caldera (index map). Thickness 0-200 m Thin tabular flows averaging 10-20 m thick that occur exclusively seems inappropriate, and (3) designation of additional local units is likely as study of
va rhyolite mixed lavas. Part of the bimodal basalt-rhyolite assem- in northern parts of the Uncompah; ds the remainder of the San Juan and Silvert 1d : d th o
’ , . 2 hEis : gre and San Juan calderas and and Silverton calderas area continues, and thus a for
Middle Fork A"k% : < blage of Lipman, Steven, and Mehnert (1970) Three cooling subunits, mappt‘td %ndll\'ldually in the Upcompahgre 3 g hi £ = the vicini FIEn mal “Group,” completely filled with constituent formations, cannot be defined at
Alpine Gulch P o & Peak-Crystal Peak area, are similar in phenocryst mineralogy; each attain a maximum thickness of about 250 m in the vicinity of En Ei
pine Gulc i Basalt flows — Fine-grained flows of silicic alkalic basalt and basal- i 5 gineer Pass this time.
[a) G desi a ey ! Tasi ] d has a moderately welded central zone, containing conspicuous black
&, 1.c andesite and associate scqr{aceous pyroclastics on 'arosa an collapsed-pumice lenses, separated from the next central zone by a Aphanitic andesite — Dark-gray dense andesite containing no pheno- 108° 107° 106°
Lo Finger Mesas. Sparse small t?hvme phenocrysts are typical, and re- light-gray less-welded zone crysts or only sparse small phenocrysts of plagioclase and augite.
t sorbed crystals of quartz and feldspar are locally abundant: K/Ar Wippet sonling cubiing Forms thicker flows than the porphyritic andesite, locally as much
SECTION sl S ages of basalt flows on Jarosa Mesa and north end of Cannibal as 100 m thick, that occur exclusively within the San Juan caldera COLORADO
- b ?lateau are 14.071 8..6 m.y. (m1H1f)n year§). Individual flows typ- Middle cooling subunit from Cinnamon Pass southward. Complexly interlayered with horn- COMPARISON OF STRATIGRAPHIC USAGE
é 19ally 5-10 m thick; aggregate thickness is as much as 150 m on blende rhyodacite of the Burns Member south of Minnie Gulch. 3
= - B Lower cooling subunit Capping flow on Niagara Peak is a mixed lava of aphanitic andesite Cross and others (1907) This map
Alpine Gulch| Mafic-silicic mixed lava and biotite-bearing basaltic andesite on Mesa and biotite-quartz latite (similar to that of the Burns Member).
Seco — Thick flows and domes of gray hetereogenous intermediate- WAS(})ll‘fIIPAR}F TUI;T = N;mweﬁde(ll gray to densely{)welc;%d red-brown Maximum thickness 300 m Silverton volcanic series Silverton Volcanics*
e . . . 3! o W t il 1 i ini =
composition rocks ranging 'from andes¥te to quartz latite. Pheno ail ow shee ;) .OV\; silica r : ();o 1teb?ogta1n1n§ a o}xt “I;)E?cent. Burns Member — Relatively silicic lava flows ranging from hornblende Henson tuff Henson Member
cryst contents and proportions are variable: commonly 5-20 per- p en.ocrysts (plagioc ase;isaniding, iotite, an augltf")- ite tri- rhyodacite to biotite rhyolite Pyroxene andesite Pyroxene andesite member
o cent of plagioclase, biotite, augite, olivine, and quartz dymitic collapsed pumice fragments are characteristic of densely N ) ] : Burns latite Burns Member
’ g MIOCENE ROCKS OF welded tuff. Remanent magnetic polarity: reverse. Erupted from BlOtlt.e-fluaItZ latite — Light- to dark-gray thlc.k flows a.nd.domes e - b
CEE G THE DAKE Gk CALDERA buried source to east, in vicinity of younger Creede caldera (index containing 15-30 percent phenocrysts of plagioclase, biotite, and ; R e
INTRUSIVE ROCKS map). Thickness 0-40 m augite. At the head of Henson Creek a single flow is at least 300 m Eureka rhyolite Eureka Member
Tt B hyritic fi : : : thick : Picayune andesite Picayune Megabreccia Member
ranite — Equigranular to porphyritic fine- to medium-grained granit- CARPENTER RIDGE TUFF — Nonwelded gray to densely welded red- 3 :
ic intrusions within the Lake City caldera. The dominant type is a brown rhyolitic ash-flow sheet containing 2-5 percent phenocrysts HQrpblende rhyodacite — Light- to dark-gr_ay flows and domes con- 5 . ; . N
550 coarsely porphyritic granite or quartz monzonite containing pheno- (mainly plagioclase, sanidine, and biotite). Contains a conspicuous taining 1.0_.2() percent phenocrysts.of'plagloclase, }.10r'nb1ende, and Members of Silverton Volcanics are a complexly interfingering assemblage
55' crysts of K-feldspar and plagioclase as much as 4 cm across in a fine- basal vitrophyre and a lithophysal zone which is locally well devel- sparse biotite. Qccurs below the blotlt.e-quartz latite in Burns Gulch
grained groundmass of quartz and alkali feldspar (locally in grano- oped within the densely welded part of ash-flow sheet. Erupted —the type locality of the member. A single flow near the head of
phyric intergrowths); these rocks grade into finer grained types about 27.5 m.y. ago from Bachelor caldera (index map). Remanent Rocky Gulch is at least 250 m thick
transitional toward the rhyolite (Tir) and quartz latite (Tiq). At magnetic polarity: reverse. Thickness 0-200 m Rhyolite — Local flow of light-gray rhyolite in the northeastern part
iel il D etk B el the AR Bl a0 e s CRYSTAL LAKE TUFF — Rhyolitic ash-flow sheet, erupted from the of the San Juan caldera. Contains less than 5 percent phenoctysts REFERENCES
cutting bodies, such as the irregular ring dike in T and Owl Gulches. Silverton caldera about 27.5 m.y. ago, and related laeieoll pse of plagioclase and biotite. Well-developed flow lamination in in- : ; ol
At deeper structural levels, the concordant top of a large granite LR A il terior and locally conspicuous marginal spherulitic zone Cross, ‘(’;’hlmian,c waec’iEmeI_SIt’SaIE;d 1I1V1§1g, 1. D., 1907, Desctiption of the Ouray
mass is exposed for several kilometres along Silver Creek, and pat- H Member = Voloaniclasticisedimen lesthat interfin quadrangle Colorado : U.S. Geol. Survey Geol. Atlas, Folio 153.
e o p terns of hornfelsed and hydrothermally altered rock suggest that Ash-flow member — Nonwelded gray to densely welded red-brown ngr?;lex‘;y o bo&ii‘:;ii;: ;/‘[sember';arit}il iﬁ: psyroi(ene s dei?ie Cross, Whitman, Howe, Ernest, and Ransom, F. L., 1905, Description of the Silver-
wl Gulch 2 ) other large granite bodies are present at shallow depth in adjacent rhyolitic ash-flow sheet containing 2-5 percent phenocrysts (mainly i ton quadrangle, Colorado: U.S. Geol. Survey Geol. Atlas, Folio 120. 0 30 MILES
s . . g . . . . .
- areas, especially along Copper Creek to the northwest. These gran- plagioclase, sanidine, and biotite). Petrographically very similar to e % ; 0 Hansen, W. R., and Peterman, Z. E., 1968, Basement-rock geochronology of the
ites probably caused resurgent doming of the core of the caldera the overlying Carpenter Ridge Tuff, but commonly contains more ;rsui?::tu;rzﬁsSc?gleagichiZ:: ifxag}i]utauglﬁge;nudsess?'ggsrtc?:lf f(; Zgrts;il:;g Black Canyon of the Gunnison, Colorado: U.S. Geol. Survey Prof. Paper 600-C, o 30 KILOMETRES
Rhyolite — Buff, gray, and white plugs, sills, and irregularly shaped 4 Cebsn el LBt e s Vseal siterheieof datlray shiais, brovmlarted erashyator - B Co0-Ca0, : MAP OF THE SAN JUAN VOLCANIC FIELD SHOWING CALDERAS
intrusions of silicic alkalic thyolite containing 10-20 percent pheno- A s i i stone, and dark-greenish-gray lapilli tuff. Maximum thickness greater delision, B v e Genlomanile  RimGn ol die gl e e B AND RELATION OF THE LAKE CITY CALDERA AREA (STIP-
crysts of quartz, sodic sanidine, and sparse biotite. Brown glassy Megabreccia member — Local chaotic assemblage in the Bear Creek thah 2000 Mountains, Colorado: Washington Univ. Ph. D. thesis, (in prep.). PLED) TO ADJACENT U.S. GEOLOGICAL SURVEY GEOLOGIC
o L heast of , where blocks of Fish n Tuff and Larsen, E. S., Jr., and Cross, Whitman, 1956, Geology and petrology of the San Juan
ow zones locally preserved near contacts. Vapor-phase topaz and fluo Bed Southicatt of Gty Wiiers bisphs of Hls Cairgan BL u Mudflow breccia — Dominantly monolithologic breccias containing ; h RS Gl - P pr g258 303 i
zY rite present in some gas cavities within rhyolite or in adjacent porous pyroxene andesite, as large as 50 m across, float in matrix of non- i dosite § a eie Bt region, southwestern Colorado: U.S. Geol. Survey Prof. Paper 258, I
x0og € country rock; deuteric or secondary concentrations of uranium min- welded Crystal Lake Tuff. Probably represents debris slumped from AT L R b o g Lipman, P. W., 1976, Caldera-collapse breccias in the western San Juan Mountains, EXPLANATION
@ . > - g - ;i " southeast side of San Juan caldera as a volcaniclastic apron that . : 8 _141
= erals also locally present in fractures and cavities in some of the the north wall of the Silverton caldera during collapse . 7 Colorado: Geol. Soc. America Bull., v.87,1n0.10,  p.1397-1410
t < A " AR g i overflowed the caldera wall. Largely equivalent to the “Carson vol- Lipman:. P, W Fisher [E. S.. Mehnert. H H. Nacser.C. W, Luedke, R G d REETN
5in= rhyolite bodies. The rhyolite intrusion along the eastern branch of FISH CANYON TUFF — Nonwelded light-gray to densely welded dark- gati’ Wt e Slior Monntain Fommation (lases and Cioss, 1956 prian, &, W, BISHET, A o M SNETh il i) NAESEl, & W isC s i, a0 @ f.MH:;
w g &' Nellie Creek has been dated at 18.5 m.y. by the K/Ar method and gray quartz latitic ash-flow sheet containing about 50 percent pheno- p. 126-128). Maximum thickness 250 m y : _Steven s 1= 1976, Bluliple ag(?s of mid-Tertiary mineralization and alteration Known or readily Wb
§ ;:' = the intrusion north of Engineer Pass, which contains a central sili- crysts (mainly plagioclase, sanidine, biotite, and hornblende). ! L‘C o ; : - d : : in the western San Juan Mountains, Colorado: Econ. Geology, v. 71, no. 3 , p. inferred caldera Bite T cilders
S cified breccia pipe, at 15.4 m.y. by K/Ar and fission-track methods Sparse resorbed quartz, accessory sphene, and hornblende without 0 . ,ANI gF LOST TRAII_’ CREE i Local 1ntermed1a‘te-c.ompo- y 571-588. 3 : 3
Quartz latite — Plugs and irregular intrusions of gray porphyritic augite are distinctive phenocrysts. K/Ar age 27.8 m.y. Remanent S?t“’“ laYa g Yolcamclas'uc S difin g Tackes w.h l?h e Lipman, P. W., and Mehnert, H. H., 1975, Late Cenozoic basaltic volcanism and ke LRy Sig-ansiuan
3 ks i . oty L E a5 ILa Garita caldera (ind finger with the Ute Ridge and Blue Mesa Tuffs near their inferred development of the Rio Grande depression in the southern Rocky Mountains: BZ, Bonanza LG, La Garita SL, San Luis
eI quartz latite containing 10-30 percent phenocrysts of sanidine, magnetic 1?0 arity: normal. Erupted from La Garita caldera (index Soiroe e (s Ciack snd Lost Lake) e e sy 119-154 C, Creede MH, Mount Hope SU. Susmitville
Henson Creek plagioclase, quartz, biotite, and sparse hornblende. Some sanidine map). Thickness 0-200 m i g : N g = £ b y CP, Cochetopa Park P, Platoro U, Ute Creek
SECTION shoRIn St AN s el 1A oriacross 4 hase s of aliEaslie. SAPINERO MESA TUFF — Rhyolitic ash-flow sheet, erupted from the Lava flows — Greenish-gray biotite-hornblende rhyodacite and dark- Lipman, P. W., Steven, T. A., Luedke, R. G., and Burbank, W. S., 1973, Revised L, Lost Lake S, Silverton UN, Uncompahgre
The hornblende is mostly altered to chlorite. The plug at Engineer San Juan and Uncompahgre calderas about 28 m.y. ago, and related gray sparsely porphyritic plagioclase-augite andesite volcanic history of the San Juan, Uncompahgre, Silverton, and Lake City calderas
Mountain has been dated by K/Ar and fission-track as 22.3 m.y.; caldera-collapse breccia Volcaniclastic sedimentary rocks — Mostly heterolithologic mudflow in the western San Juan Mountains, Colorado: U.S. Geol. Survey Jour. Research, Adjacent U.S. Geological Survey geologic maps
comparable ages have also been obtained on petrographically similar Outflow member — Nonwelded gray to densely welded red-brown breccias containing clasts of dark andesite and rhyodacite i v. 1, f}?-‘g, Ps-t6 27_6"1&2.A o e 1. Bristol Head quadrangle (GQ-631)
intrusions from within the Silverton caldera rhyolitic ash-flow sheet containing 2-5 percent phenocrysts (mainly INTRUSIVE ROCKS ADIIAIL e W i SASIL LAl k e_ eIl s ghg ocanic At Ly o ¢ 2 Creede_ quadrangle (GQ-1053)
ol : o L 2 . ; £ : : : : Juan Mountains, Colorado, as indicated by potassium-argon dating: Geol. Soc. 3. Spar City quadrangle (GQ-1052)
POST-CALDERA-COLLAPSE LAVA FLOWS — Quartz latitic flows plagioclase, sanidine, and biotite). Conspicuous basal vitrophyre. Monzonite — Fine- to medium-grained equigranular to slightly por- America Bull., v. 81, no. 8, p. 2329-2352 4. Durango 1° X 2° quadrangle (I-764)
and domes, erupted from vents along the Lake City ring fault, that Lithophysal zone typically well developed within densely w?lded phyritic gray intrusive rocks containing variably altered pyroxene Luedke, R. G., ar;d Buri)ank, \’N S., 1963, Tertiary volcanic stratigraphy in the west- 5. Plator§ caldera arga (I—82§)
accumulated within the caldera, perhaps prior to resurgent doming interior. Lithic fragments very sparse. Locally strong lineation de- (commonly both orthopyroxene and clinopyroxene) and sparse ern San Juan Mountains, Colorado: U.S. Geol. Survey Prof. Paper 475-C, p. 6. Lower Conejos River canyon area (I-901)
7 of the caldera core fined by drawn-out pumice lenses in upper densely welded part. biotite. Occurs mainly as stocks and plugs; texturally transitional 3944 A 7' Del Norte area (I-952)
Tag. Quartz latite of Grassy Mountain — .S_ingle unaltered flow, as much as Remanent magrfetlc polarity: reverse. Thickness 0-125 m o 11nonzomte I'Jor.phyry (Tmp). Commonly contains some inter- Mehnert, H. H., Lipman, P. W., and Steven, T. A., 1973, Age of the Lake City caldera 8. Chama Peak quadrangle (MF-682)
250 m thick, of light-gray porphyritic quartz latite containing about Eureka Member (intracaldera c?n}y) — Partly welded gray to densely stitial granophyric intergrowths of quartz and alkali feldspar and related Sunshine Peak Tuff, western San Juan Mountains, Colorado: Isochron 9. Telluride quadrangle (GQ-504)
30 percent phenocrysts of plagioclase, sanidine, biotite, and augite. welded red-brown tuff containing 5-10 percent phenocrysts of Monzonite porphyry — Gray moderately to coarsely porphyritic in- West, no. 6, p. 31-33. 10. Ironton quadrangle (GQ-291)
Unconformably overlies altered quartz latite of Red Mountain (Tqr), plagioclase, sanidine, and biotite. Commonly greenisl}-gray owing trusive rocks having phaneritic fine-grained groundmass. Pheno- Steven, T. A., and Lipman, P. W., 1976, Calderas of the San Juan volcanic field, 11. Ouray quadrangle (GQ-152)
yet has a K/Ar age of 22.8 m.y., analytically indistinguishable from to propylitic albite-chlorite-calcite-epidote alteration in lower part. crysts are mostly plagioclase, in places accompanied by augite southwestern Colorado: U.S. Geol. Survey Prof. Paper 958, 35 p. 12. Lake City caldera area (This map)
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