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. Qa Alluvium (Holocene)—Unconsolidated sand, gravel, and quadrangle unit is red, light to dark brown. purple, and
conglomerate deposits along Cottonwood, Cherry, black strongly welded tuff. lapilli tuff. black perlitic Dinner Creek Welded Tuff (middle Miocene)—Named by
& Granite, and Dry Creeks, unnamed creeks along the obsidian. and dark brown and black vesicular glass. Very Greene and others (1972; formerly Dinner Creek Welded
western margin of  the quadrangle. and the Easterday vesicular in places, and parts of it weather irregularly Ash-Flow Tuff of Kittleman and others, 1965). Upper
351 Reservoir area showing “swiss cheese™ texture. Much of the rock is very maroon glassy welded tuff and lower white cross-bedded
finely laminated welded tuff: although shards are tuff under Hunter Creek Basalt along Cottonwood Creek e p—
Qls Landslide deposits (Holocene)—Unconsolidated chaotic devitrified, the shard texture is generally preserved and in the northeastern part of the quadrangle. This section 43°37'30"
deposits where resistant volcanic rocks like welded tuff tiny hematite grains are concentrated on the shard of Dinner Creek Welded Tuff is like the better exposed
and basalt overlie poorly consolidated or unconsolidated margins. In places devitrification has nearly obliterated section of Dinner Creek in the adjacent Alder Creek
sedimentary deposits, especially where the rocks are the shard texture: shard boundaries are partly outlined by quadrangle. Some of the welded tuff is devitified and
weakened by faulting lenses of minute hematite grains. In some of the rock the superficially resembles the Wildcat Creek Welded Ash-
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QTr Alluvial fan deposits (Quaternary, and (or) Pliocene, and
(or) late Miocene)—Poorly bedded, poorly sorted, and
poorly lithified brown, light brown and white
volcaniclastic sandstone. and gravel. Sandstone is
massive and is locally moderately to well cemented by
carbonate (caliche). chalcedony, black oxide (MnO?). and
hematite. Clasts are angular to rounded, and consist of
lithic fragments, such as welded tuff. lapilli wff with red-
brown pumice; scoria; opaque. brown. and clear glass:
chalcedony vein material: devitrified glass; rhyolite;
volcaniclastic siltstone; and mineral grains, such as
plagioclase. ortho- and clinopyroxene, quartz. muscovite
and magnetite. The mafic minerals are altered to
hematite. Muscovite and (or) sericite formed in place in
the silty matrix. The gravel contains angular to
subrounded clasts of basalt as much as 1 m across, and
welded tuff clasts similar to welded tuff units Tw and
Twt (see below). Clasts of Twt are the most abundant
and are as much as 2 m across with a brown weathering
rind. The largest deposit is near the southeast corner of
the quadrangle on the south side of Dry Creek, where the
deposit is as much as 20 m thick. The scattered patches
of the unit in the east-central part of the quadrangle
suggest that the deposit was much more widespread

shard texture is obliterated and the remaining quartz
contains disseminated hematite. The welded tuff contains
as much as 2 percent angular phenocrysts as long as 5 mm
of quartz, plagioclase, biotite, muscovite, and potassium
feldspar (sanidine?, perthite, microcline), some of them
partly absorbed by the matrix. Angular to rounded lithic
fragments include rhyolite, partly altered (recrystallized
and disaggregated) fine-grained mafic volcanic rock,
aranite. spherulitic material, and clear, light brown, and
red-brown pumice. Contains amygdules and veins of
tridymite. The unit is 42 to 98 m thick; the greatest
thickness is in secs. 23 and 26, T.23 S., R. 39 E. Age is
based on unit’s stratigraphic position between middle

Miocene strata

Sandstone (middle Miocene)—Light gray and light brown.

silty. volcaniclastic and tuffaceous sandstone. Moderately
lithified and eenerally massive; locally. thin-bedded
(beds 1 to 2 ¢m thick). Angular lithic clasts include
tuffaceous sandstone, fine sandstone, pieces of hematite
nodules. pumice. fine-grained basalt or basaltic andesite,
opaque class, andesite. and rhyolite. Mineral grains
include plagioclase. quartz, biotite. muscovite. and
pyroxene. Rock is cemented by sericite, yellow
chalcedony. and. locally. manganese oxide (7). Thickness

Flow Tuff with its well preserved compaction foliation
and tiny hematite grains concentrated at the margin of the
shards. The welded tuft contains less than 1 percent
phenocrysts as long as 2 mm of plagioclase, biotite,
pyroxene, and magnetite. Lithic fragments are rare and
include welded tuff containing a high concentration of
magnetite, brown welded tuff, rhyolite, and fine grained
basalt. As much as 36 m of the unit is exposed in the
quadrangle. Age of the unit is based on radiometric ages
of about 15 Ma in the Malheur Gorge area (Fiebelkorn
and others, 1983)

Basalt of Malheur Gorge (Middle to early

Miocene)—Named by Evans (1990a,b; formerly
“unknown igneous complex” of Kittleman and others,
1965). Unit consists of a flood-basalt sequence that is as
much as 1 km thick. Unit is shown only on cross-sections
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Figure 2. Isostatic residual gravity anomaly map of the Shumway
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from a U.S. Army spelling: referred to in this report as marker. unit may include map unit Tts. Age is based on S Location of altered rock sample listed in Table 5 lnterYal 2 mllllgal's. Hac.hures m(.ilcate closed lows. Large dots are
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percent, bowlingite as much as 10 percent, and magnetite Clinopyroxene is interstitial to plagioclase and locally
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for major oxides and can be chemically classified as plagioclase and clinopyroxene grains contain so many

basalt, trachybasalt, basaltic andesite and basaltic
trachyandesite (samples 738, 739, 144, 146, 150, 172,

iron oxide inclusions that they are opaque. Unit is axas e [ e
N
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continuous with analyzed trachyandesite tlow in adjacent N

193, and 203, Table 2). The unit is as much as 45 m Alder Creek quadrangle (Evans and Binger, 199%a). ~.
thick. Age is based on radiometric dates (K-Ar method, Maximum thickness of the unit in the quadrangle is 8 m. “.‘ Jones Buied (& Tims Peok
T.23 5, T.235. Fiebelkorn and others, 1983) Age is based on unit’s stratigraphic position between ‘( & Monument Peak
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