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SEDIMENTARY DEPOSITS

CORRELATION OF MAP UNITS
Time scale from Harland and others, 1982

VENT DEPOSITS
AND INTRUSIVE ROCKS

VOLCANIC ROCKS AND DEPOSITS
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Note: Volcanic rock names are field petrographic terms, supported
by more than 160 chemical analyses (Sherrod, 1986). Chemical
classification scheme is subdivided by SiO, content (recalculated on
a water-free basis; after Taylor, 1978):

basalt, <53 percent SiO,

basaltic andesite, 53-58 percent SiO,
andesite, 58-63 percent SiO,

dacite, 63-68 percent SiO,
rhyodacite, 68-73 percent SiO,
rhyolite, >73 percent SiO,

DESCRIPTION OF MAP UNITS
SEDIMENTARY DEPOSITS

Ql Lacustrine deposits (Holocene)—Unconsolidated crystal-lithic-pumice sand
and gravel adjacent to Diamond Lake. Overlies ash-flow and pumice-fall
deposits (Qaf, Qpf) and is derived from them by reworking

Younger sedimentary deposits (Holocene and Pleistocene?)—Talus
cones, rock glaciers, neoglacial moraines, and outwash. Dots indicate
ridge crests. Mostly younger than pumice-fall deposits (Qpf)

Qal Alluvium (Holocene and Pleistocene)—Sand and gravel of active stream

beds. Includes some upper Pleistocene outwash deposits

| Landslide debris (Holocene and Pleistocene)—Earthflow and slumps.
Some deposits show hummocky topography where debris has moved
onto flat terrain; other deposits plaster canyon walls. Only larger depos-
its shown

Glaciogenic deposits (Pleistocene)—Till and outwash deposited during
Pleistocene glacial advances. Age is chiefly Wisconsin (late Pleistocene)
but may include older deposits. Divided into:

Drift—Strafied and unstratified deposits (mostly till) that form ground, lat-
eral, and terminal moraines. Includes minor alluvium where reworked by
streams. Grades upslope into talus and colluvium. Circles indicate mo-
rainal crests
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Outwash—Poorly to moderately sorted, unconsolidated to well-consoli-
dated sand and gravel that form terraces along North Umpqua River and
Salmon and Hills Creeks. Locally overlain by upper Pleistocene lava
flows

Older sedimentary deposits (Pleistocene and Pliocene)—Colluvium, slope
wash, and alluvium preserved on benches in valleys of Middle Fork
Willamette River and Salmon, Salt, and Hills Creeks. Partly Pliocene in
age because some moderately indurated deposits veneer benches subse-
quently buried by intracanyon lavas such as the 1.98-Ma basalt of High
Prairie (QTbh) and 1.98-Ma basalt erupted from vent at Wolf Mountain
(QTb)

VOLCANIC ROCKS AND DEPOSITS

| Ash-flow deposits (Holocene)—Unwelded, unconsolidated to poorly con-
solidated pumice lapilli and ash erupted about 3 km south of map area
from ancestral Mount Mazama, now site of Crater Lake caldera. Includes
lithic-rich, non-pumiceous block-and-ash flows near south edge of map.
Pattern indicates fine-grained ash-cloud deposits that separated from
main parts of ash flow and partially filled valleys of Cottonwood Creek
(east slope of Mount Thielsen), Thielsen Creek (north of Mount
Thielsen), Clear Creek (6 km west of Garwood Butte), and a flattish area
10 km northwest of Cinnamon Butte. Overlies but is only slightly
younger than magmatically related pumice-fall deposits (Qpf)

Pumice-fall deposit (Holocene)—Unconsolidated, moderately sorted, poorly
bedded rhyodacitic pumice lapilli and ash of air-fall origin. Generally not
mapped separately except along Cascade crest from Timber Crater to
Windigo Pass, where all but steepest exposures of underlying rocks and
deposits are buried over large areas. Isopachs in southern one-third of
map show thickness at 2-m intervals (to 10 m thick); isopachs on Desert
Ridge and Timber Crater are projected without data. Short segment of
20-m isopach at east edge of map along Cottonwood Creek is inferred
from height of a flat-topped stream bank that [ interpret as entirely air-
fall pumice on basis of shallow ditch excavated down its face. Unit was
erupted about 3 km south of map area, near present site of Crater Lake
caldera. Age is 6,845+50 “C-yr B.P. (Bacon, 1983). Equivalent to
informally named Mazama ash of many workers, which is classically
described in Williams (1942, "main pumice fall") or more recently Bacon
(1983, "deposits of the climactic pumice fall"). Deposition of air-fall
deposits preceded ash-flow deposits (Qaf) by perhaps only days or
weeks, as interpreted from absence of reworked horizons separating
units

- Dacite and rhyodacite of ancestral Mount Mazama (Holocene and Pleis-

tocene)—Domes and thick lava flows of dacite and rhyodacite near
Grouse Hill and at Sharp Peak (Crater Lake National Park) along south
edge of map. Age of Grouse Hill flows bracketed between about 7,015
and 6,845 “C-yr B.P., and age of rhyodacite at Sharp Peak estimated
between 36 and 22 ka (Bacon, 1983)

Younger basaltic andesite (Holocene? and Pleistocene)—Lava flows and
flow breccia of medium-gray and grayish-red, vesicular to massive,
slightly porphyritic basaltic andesite. Unit locally includes basalt and
andesite. Age less than about 250 ka on basis of (1) normal-polarity
thermal remanent magnetization (TRM), and (2) association of these
lavas with only slightly eroded vents. Mostly or entirely older than 11 ka
because most lava in unit is glaciated. Some basalt lava flows in subunit
Qyb may be Holocene in age at Cinnamon Butte and Thirsty Point
(Diamond Lake area), where any evidence for glaciation is largely buried
by pumice-fall deposits (Qpf). Locally divided on basis of field petrogra-
phy and analytical chemistry into:

Younger basalt (Holocene? and Pleistocene)—Lava flows and breccia
similar to younger basaltic andesite (Qyba) but of basaltic composition

Younger andesite  (Pleistocene)—Lava flows and breccia similar
to younger basaltic andesite (Qyba) but of andesitic composition

Older basaltic andesite (Pleistocene)—Lava flows and breccia petrographi-
cally similar to younger basaltic andesite (Qyba) but associated with
moderately eroded vents or not assignable to a particular vent. Age
mostly younger than 0.73 Ma, as interpreted from combination of
normal-polarity TRM for most rocks and six K-Ar ages in range of about
0.7 to 0.3 Ma (table 1). Includes minor amounts of reversely polarized
rocks that are early Pleistocene in age, as well as undated normally
polarized rocks interpreted as Pleistocene from stratigraphic and geo-
morphic evidence. Locally divided on basis of field petrography and
analytical chemistry into:

Older basalt—Lava flows and breccia similar to older basaltic andesite
(Qoba) but of basaltic composition

Older andesite—Lava flows and breccia similar to older basaltic andesite
(Qoba) but of andesitic composition

Basalt of Toketee (Pleistocene)—Lava flows and breccia of diktytaxitic
olivine basalt. Reversely polarized; K-Ar ages of two extractions from
same sample are 0.78+0.12 Ma and 0.76+0.15 Ma (table 1)

Basalt (Pleistocene and Pliocene?)—Basalt and minor basaltic andesite lava
flows and breccia exposed in canyon walls and at Wolf Mountain. In-
cludes rocks with both reversed- and normal-polarity TRM. Lava flow
from Wolf Mountain has K-Ar age of 1.98+0.25 Ma (Priest and Vogt,
1983: see P-22 in table 1). Age uncertain for other exposures, but unit
is not younger than early Pleistocene nor older than Pliocene, on
basis of stratigraphic and geomorphic evidence

Basaltic andesite (Pleistocene and Pliocene?)—Slightly to moderately por-
phyritic lava flows and breccia west of Crater Lake National Park and at
Garwood Butte. Includes minor basalt and andesite. Lava at Garwood
Butte is chiefly basaltic andesite and has K-Ar age of 1.87+0.06 Ma
(table 1)

Andesite (Pleistocene and Pliocene?)—Lava flows and domes in Tolo
Mountain area and thick flows exposed in canyon walls at head of
Salmon Creek, Black Creek, and upper Middle Fork of Willamette River.
Age of unit not younger than earliest late Pleistocene and not older than
Pliocene

- Dacite (Pleistocene and Pliocene?)—Moderately porphyritic lava flows and
domes in area of Mule Mountain and upper Salt Creek. Salt Creek
exposures include some rhyolite. Potassium-argon whole-rock age of
0.64+0.04 Ma (table 1) from dacite near Mule Mountain; other expo-
sures are undated

- Tuff and tuff breccia (Pleistocene and Pliocene?)—Intermediate to silicic,
thin- to thick-bedded epiclastic and pyroclastic tuff in upper Salt Creek;
and coarse tuff breccia at Tolo Mountain

Basalt of High Prairie (Pleistocene or Pliocene)—Lava flows and breccia
of diktytaxitic olivine basalt. Potassium-argon age is 1.98+0.13 Ma (table
1)

- Ridge-capping basalt (Pliocene and Miocene)—Lava flows and breccia of

slightly porphyritic basaltic andesite. Includes rocks with both normal-
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and reversed-polarity TRM. Commonly forms ridge-capping strata in
Western Cascades physiographic subprovince. Potassium-argon ages
from map area range from about 7.2 to 3.2 Ma (Priest and Vogt, 1983;
Verplanck, 1985; and table 1); basal part of unit may be as old as 8
Ma. Age is late Miocene and Pliocene

Basalt and andesite of the Western Cascades (Miocene)—Predominantly
lava flows and breccia of basalt, basaltic andesite, andesite, and minor
dacite and rhyodacite. Includes locally thick lapilli tuff. Rocks range from
fresh to slightly altered. Potassium-argon ages in map area range from
about 17 to 12 Ma (Brown and others, 1980; Priest and Vogt, 1983;
Verplanck, 1985). North of map area, stratigraphically equivalent an-
desite yields ages as young as about 8.5 Ma (andesite of Walker Creek
of Priest and others, 1988). Equivalent to rocks previously mapped as
Sardine Formation by Peck and others (1964). Age is middle and late
Miocene. Divided into:

Basalt—Lava flows and breccia of slightly porphyritic basalt and basaltic
andesite

Andesite—Lava flows and breccia of slightly porphyritic two-pyroxene
andesite and minor amounts of basaltic andesite, hornblende andesite,

. dacite, and quartz-bearing rhyodacite or rhyolite. Includes some tuff, tuff
breccia, and lapilli tuff

Dacite—Domes, thick lava flows, and possibly some shallow intrusions of
slightly to moderately porphyritic dacite and rhyodacite

Tuffaceous volcaniclastic rocks—Thin- to very thick bedded debris- and
pyroclastic-flow deposits, tuffaceous sandstone, and breccia. Includes
minor interbedded andesite lava flows. Pyroclastic flows are predomi-
nantly intermediate and silicic in composition

Little Butte Volcanics (Miocene and Oligocene)—Predominantly tuf-

faceous volcaniclastic rocks (chiefly andesite to rhyodacite in composi-
tion), fewer andesite lava flows, and minor basalt lava flows and silicic
domes. Rocks in lower part of section are commonly altered in part to
montmorillonite, celadonite, and zeolites. Unit is thicker than 1 km; base
is not exposed in map area. Lower part of sequence is undated in map
area but is mostly younger than 24 Ma, which is the age of slightly lower
parts of section to west (Woller and Priest, 1983; N.S. MacLeod and
D.R. Sherrod, in Sherrod and Smith, 1989; Verplanck, 1985). Region-
ally, oldest part of the Little Butte Volcanics is about 35 Ma (Smith and
others, 1980). Potassium-argon ages near top of section are about 19
to 17 Ma (Brown and others, 1980; and Verplanck, 1985). Age of the
Little Butte in map area is late Oligocene and early Miocene. Divided
into:

Basalt—Lava flows, breccia, and intrusions of basalt and basaltic andesite

Andesite—Lava flows, intrusions, and volcaniclastic rocks of andesite and
minor dacite

Dacite—Domes and lava flows of dacite and rhyodacite

Tuffaceous volcaniclastic rocks—Pyroclastic and epiclastic tuff, lapilli
tuff, and tuff breccia

- Pyroclastic flows—Welded and unwelded pumiceous pyroclastic flow de-
posits. Includes minor interbedded epiclastic rocks and lava flows

VENT DEPOSITS AND INTRUSIVE ROCKS
- Mafic vent deposits (Holocene? to Pliocene)—Poorly to well-bedded, thin-
to very thick bedded tuff, lapilli tuff, and tuff breccia ranging from basalt
to basaltic andesite. Unit comprises chiefly red to black cinders and ag-
glutinate, yellow to brown palagonitic tuff, lesser lithic breccia, and minor
lava flows and intrusions. Shown parenthetically where inferred beneath
thick blanket of Holocene ash-flow and air-fall deposits (Qaf, Qpf) in
southeast corner of map. Hachured lines approximate crater rims, which
are preserved only on relatively young cinder cones. Age is Pliocene,
Pleistocene, and late Holocene(?), as inferred from age of adjacent lava

flows (for example, units QTba, Qoba, and Qyba)

- Intrusive rocks (Pleistocene and Pliocene)—Plugs of basalt, basaltic an-
desite, and andesite, chiefly conduit-filling necks and shallow intrusions
of volcanoes. Age is Pliocene and Pleistocene, as inferred from age of
surrounding lava flows (QTba, Qoba) cut or fed by intrusions. Volcanoes
younger than about 250 ka are only slightly eroded, and their intrusions
are not exposed

- Mafic vent deposits (Pliocene and Miocene)—Near-vent tuff, lapilli tuff,
and tuff breccia of basalt and basaltic andesite volcanoes. Similar to
younger basaltic vents (QTmv) but early Pliocene and older, as inferred
from age of adjacent or overlying strata

- Mafic intrusive rocks (Pliocene and Miocene)—Circular to elongate plugs
and thick dikes of basalt and basaltic andesite. Most are known only to
be younger than rocks they cut, but none fed Quaternary eruptions;
some dikes are traceable to near-vent deposits (Tmv), from which their
Miocene and Pliocene age may be inferred

- Andesitic vent deposits (Miocene and Oligocene)—Coarse andesitic
breccia and tuff breccia, locally intruded by thick andesite dikes. Near-
vent andesite breccia is surrounded by andesite lava flows, breccia and
tuff (Twa). Age is Oligocene to late Miocene

- Andesitic intrusive rocks (Miocene and Oligocene)—Plugs and thick dikes
similar in occurrence to mafic intrusive rocks (Tmi) but of andesite and
minor basaltic andesite. Pattern indicates minor diorite or quartz diorite
near Perdue Creek (Fall Creek mining district)
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—f:’— Contact—May show dip; long-dashed where approximate; short-dashed
where inferred; dotted where buried. Queried where lateral extent is
unknown. Y, younger deposit; O, older deposit; labeled where relative
age of units cannot be inferred from map

“”"’2 Contact within map unit—In older basaltic andesite (Qoba), contact sepa-

rates normally polarized rocks from reversely polarized rocks, and

probably corresponds to boundary between Brunhes Normal-Polarity
and Matayama Reversed-Polarity chronozones. In basalt and andesite of

Western Cascades, contact marks a break-in-slope that locally coincides

with andesitic clastic rocks (in unit Twt); horizon probably is a discon-

formity

It—May show dip; dashed where approximately located or inferred;

dotted where concealed. Relative dip separation shown by D,

downthrown side; U, upthrown side
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=12 Apparent dip of strata—Showing plunge. Apparent dips are measured at an

elevation similar to that of inclined strata but at distances of 1-10 km.
Plunge approximates true dip because it was measured nearly perpen-
dicular to strike of strata

—e—

NgR

Glacial striae—Showing trend

Thermal remanent magnetization (TRM) determination—N, normally po-
larized; R, reversely polarized. Minimum of 3 samples measured in each
location using portable fluxgate magnetometer. Some polarity symbols
shown in sedimentary deposits near Diamond Lake indicate small, iso-
lated outcrops of reversely polarized older andesite (Qoa) and normally
polarized older basaltic andesite (Qoba)

Dike—Showing dip

Basalt or basaltic andesite

~———t——  Andesite or dacite

\\\\\\ Altered rocks—Alteration zone consists chiefly of light-colored, clay-altered
rock with variable amounts of pyrite. Locally, areas labeled alt indicate
that alteration completely masks textural and compositional evidence of
original lithology

R W Isopach—Showing thickness of Holocene pumice-fall deposits (Qpf) in south-
east corner of map. Dashed where projected without data (Desert Ridge
and Timber Crater); dotted where concealed by ash-flow deposits (Qaf).
Isopachs at 2-m intervals (to 10-m thickness), and a single 20-m line.
Pumice-fall deposits are younger than all volcanic units except ash-flow
deposits (Qaf)
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