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DESCRIPTION OF MAP UNITS
Quaternary Surficial Deposits

Qa Alluvium—Gravel, sand, and mud deposited in stream flow, sheet flood, 
overbank, and lake deposits; includes wind-blown silt (loess) and 
colluvium; covers all stream valley bottoms and underlies terraces.

Qaf Alluvial fan—Rock and sand; restricted lateral extent at or near mouth of 
tributary stream at marked change in gradient.

Qta Talus—Rock, generally monolithic; restricted extent at base of cliff or 
steep, rocky slope; commonly partly overgrown.

Qls Landslide—Boulders and cobbles, commonly with intact rock masses, in 
a matrix of sand, clay, and silt; includes rock avalanche, slump, and 
earthflow deposits composed of locally derived rock and soil.

Qgt Glacial till—Boulders, cobbles, and pebbles in a matrix of sand, silt, and 
clay; scattered remnants along valley floors, slopes, and ridge tops.

Pliocene to Pleistocene Volcanic Deposits and Intrusions

Qob2 Olivine-clinopyroxene-plagioclase basalt lava flow—Basaltic andesite 
lava flow; medium-gray; crudely columnar to platy jointed; scoriaceous 
and rubbly along its probable margin. 

Qob1 Olivine basalt lava flow—Probable single lava flow; light-gray; blocky 
to columnar jointed; vesicular top with pipe vesicles.

Tta Tieton Andesite—Andesite and slightly alkalic trachyandesite lava flows; 
dark gray to nearly black; platy and blocky to columnar jointed; compact 
lava interiors with vesicular top and rubbly base, locally hollowed out.

Tbrb Pyroxene-olivine basalt of Bethel Ridge—Probable single lava flow, 
includes underlying reddish scoria and bombs and small plugs and dikes; 
light-gray; platy to blocky jointed, flow layered.

Tib Olivine basalt intrusion—A small plug(?); covered contacts prevent 
verification as an intrusion and not a lava flow.

Upper Miocene to Pliocene Intrusive Andesite-Dacite

Tspd Hornblende dacite of Shellrock Peak—Steep-sided dacite peak with 
extensive talus; light gray, brownish where weathered or altered; main 
mass vertically columnar jointed, becoming vertically platy jointed near 
summit ridge.

Tmrd Hornblende dacite of McNeil Ridge—Glacially rounded, steep-sided 
dacite plug; very light gray, weathering to pale brown; blocky jointed.

Tnrd Hornblende andesite-dacite of Rattlesnake Peaks—Twin peaks; north 
peak andesite (unit Tnrd), south peak dacite (unit Tsrd); very light gray, 
weathering to pale brown; blocky to columnar jointed.

Tssd Hornblende dacite south of Shellrock Peak—Glacially rounded 
intrusion, roughly oval in plan; blocky jointed; weathers to meter-size 
rounded boulders in brownish white sandy soil.

Tid Dacite dike—North-northwest-striking dike in the Shellrock Peak fault 
zone; little altered, light gray to pale brown; blocky jointed.

Middle to Upper Miocene Stratified Volcanic Deposits

Tev Ellensburg Formation, volcanic facies—Boulder gravel consisting 
chiefly of weathered, rounded clasts of Grande Ronde Basalt, some up to 
1 m (3 ft) in diameter, minor amount of andesite, a little metamorphic 
rock, and hornblende-bearing dacite.

 Grande Ronde Basalt, Columbia River Basalt Group—Basaltic 
andesite lava flows; light gray to grayish black to black; some flows 
consist of multiple injections of lava or inflated, invasive lava; individual 
flows vary in internal structure; in number, position, and thickness of tiers; 
in stubby to splintery to radiating columnar jointing, blocky jointing, or 
most commonly hackly jointing; in vesicular to non-vesicular bases and 
tops; and in vesicular layers within a flow to vesicular pillow lavas. 
Where flows terminate against gently rising topography, they grade into 
scoria; against steep topography, flows developed blocky to columnar 
jointing normal to the contact. All flows generally form steep-benched 
slopes, rims, or cliffs. Divided into:

Tgm2 Museum 2 lava flow—Thickness 0 to 30 m (100 ft), averaging 
20 m (65 ft).

Tgm1 Museum 1 lava flow—Thickness 0 to 55 m (180 ft), averaging 
25 m (80 ft).

Tgsc Stember Creek lava flow—Thickness 0 to 45 m (150 ft), 
averaging 25 m (80 ft).

Tgum Upper McCoy Canyon lava flow—Thickness 0 to 90 m 
(295 ft), averaging 45 m (150 ft).

Tgm Lower McCoy Canyon lava flow—Thickness 0 to 35 m 
(115 ft), averaging 25 m (80 ft).

Tgo Ortley lava flow—Thickness 0 to 40 m (130 ft), averaging 
25 m (80 ft).

Tgg Grouse Creek lava flow—Locally Meeks Table lava flow; 
thickness 0 to 180 m (590 ft), averaging 125 m (410 ft).

Tgw Wapshilla Ridge lava flow—Thickness 0 to 85 m (280 ft), 
averaging 40 m (130 ft).

Tgib Interbeds in Grande Ronde Basalt—Thickness 1 to 85 m 
(3–280 ft).

Upper Oligocene to Lower Miocene Intrusions

Tirr Rhyolite of Little Rattlesnake Creek—Porphyritic rhyolite; white or 
light to dark gray, takes on reddish to brownish tint where altered; forms 
low, rounded to pointed domes and steep-side taller plugs with fluted 
slopes.

Tia Andesite dikes, sills, and intrusive complexes—Basaltic andesite to 
andesite intrusions; gray to very dark gray, weathering green, dark green 
to brown; almost all propylitically altered; blocky jointed, a few columnar 
or cordwood jointed; sharp, clean to irregular to brecciated contacts; form 
prominent chinawall to flat outcrops, some susceptible to erosion 
producing narrow trenches.

 Orthopyroxene microdiorite south of Shellrock Peak—Consists of 
randomly oriented medium-grained phenocrysts in a medium- to 
fine-grained intergranular groundmass; reddish brown to dark brown; 
chemical composition basaltic trachyandesite; blocky jointed; rounded to 
angular outcrops; most surfaces covered by grus-like sandy soil.

Tiwf Orthopyroxene microdiorite of Westfall Rocks—Andesite; medium 
gray, altered to dark greenish gray; propylitically altered; irregular to 
blocky to slabby jointed, the latter paralleling steep-sided slopes.

Tfti Dikes and plug of Tieton volcano—Radial dikes at Tieton volcano; 
composition similar to lava flows; sharp, well defined contacts, narrow 
chill margins and coarse-grained, commonly vesicular, more altered dike 
interiors.

Tfci Intrusions of Cabin Creek volcano—Two small, irregularly-shaped 
intrusions; dark gray, weathering yellowish brown to reddish brown; 
blocky jointed; in rough, angular outcrops.

Upper Oligocene to Lower Miocene Volcanic Deposits

 Fifes Peak Formation—Divided into:

Tftm Andesite of Timberwolf Mountain volcano—Porphyritic 
andesite to dacite; very dark gray to gray, brown where 
weathered; forms isolated, remnant, blocky jointed lava flows 
and breccia; lava flows and dikes are basaltic andesite, tuffs are 
andesite to dacite; caps ridges and forms rims and benched 
steep slopes.

Tfct Rhyodacite-rhyolite tuff of Cash Prairie—Pumice 
pyroclastic-flow deposits interstratified with laharic deposits of 
Tieton volcano; lithic- and pumice-lapilli crystal-vitric 
rhyodacite-rhyolite tuff; very light gray, light brown to 
yellowish white to yellowish brown, weathers to pale orangish 
brown to dark brown; rhyodacite to rhyolite in composition; 
poorly exposed in rounded to smooth-weathering steep slopes, 
well exposed locally in cliff rims; blocky to slabby jointed; 
susceptible to landsliding.

 Andesite of Tieton volcano—Interbedded lava flows and 
breccia, laharic deposits, and tuff and tuff-breccia; initially 
mapped, described, and the volcano named by Swanson (1964, 
1966, 1978). Divided into:

 Cone facies—Lithic tuff, lapilli-tuff, and tuff- 
breccia; most deposited by air-fall, some in 
mudflows, a few as avalanche deposits; pale 
brownish gray; poorly sorted and graded; underlie 
smooth, graded slopes.

 Apron facies—Lava flows, interbedded lava flows, 
breccia, and some tuff, and laharic deposits 
interbedded with rhyolitic pumice (pyroclastic) 
flows; blocky lava flows and breccia of basalt, 
basaltic andesite, and andesite; grayish black, 
weathers to brownish gray; dark grayish green 
where propylitized; predominantly andesite; crudely 
stratified with thick flow-top breccia and thinner 
bottom breccia composing up to half the thickness 
of a lava flow; blocky jointed and commonly flow 
layered; form steep, benched slopes.

Tfcc Andesite of Cabin Creek volcano—Blocky lava flows with 
irregularly distributed interbeds of tuff (lapilli-tuff, tuff- 
breccia); basaltic andesite to andesite; gray to dark gray, 
weathering to yellowish brown to reddish brown; propylitized; 
bottom and top breccia enclosing interior of blocky to platy 
jointing; underlies steep, rimmed and cliffed slopes.

Tfbm Rhyolite tuff of Burnt Mountain—Interstratified tuff, lapilli 
tuff, tuff-breccia, and some volcanic sandstone, chiefly 
pyroclastic-flow deposits, some partly welded, forming 
separate cooling units; rhyolite in chemical composition; gray 
to pale grayish green to pale brown, pumice generally pale 
green; poorly exposed; poorly sorted and graded; commonly 
massive in appearance; blocky to slabby jointed; diffuse 
contacts between units; variable induration; forms smooth 
weathering slopes.

 Ohanapecosh Formation

Towc Tuffaceous rocks of Wildcat Creek—Airfall and 
pyroclastic-flow deposits of fine-grained tuff, pumice lapilli 
tuff, and lapillistone of dacite to rhyolite; divided into three 
members; reddish and brownish in lower member, greenish in 
middle member(unit Towt), and greenish blue, grayish brown, 
and pale brown in upper member; laterally continuous, and 
varying little in thickness; sharp to transitional contacts 
between beds, some revealing load casts and current scour 
marks; locally exposed cross bedding indicates northwest to 
southwest current direction; blocky jointed, finer-grained beds 
commonly fissile; leaf imprints and mammal fossils; crops out 
in smooth to ribbed, gentle to steep slopes.
 Line unit Towt, the middle member, consists of one 
pyroclastic-flow, a pumice lapilli-tuff, that serves as a turquoise 
marker bed separating the lower and upper members. 

Tscs Sandstone of Summit Creek—Subangular to subrounded, 
medium- to fine-grained lithic mica (muscovite)-quartz- 
feldspar sandstone, siltstone, mudstone, and rare conglomerate; 
light to dark gray, brownish where weathered; forms smooth to 
steep, rimmed slopes.

Upper Jurassic to Lower Cretaceous Rocks 
of the Rimrock Lake Inlier

KJrr Russell Ranch complex of Miller (1989)—Dark-gray argillite, 
feldspathic sandstone, graywacke, conglomerate, few beds and lenses of 
bedded chert and chert-pebble conglomerate, local pods of dark-green 
pillow basalt lava (greenstone), lenses of gray-green basalt-andesite tuff, 
and scattered small grayish-green hornblende diorite (tonalite) intrusions; 
gradational contacts; greenstone and diorite in pods and lenses with sharp 
contacts; occurs as structurally disrupted and sheared bedded units lacking 
stratigraphic continuity; blocky to irregular jointing; forms steep, rough 
slopes. Formally named the Russell Ranch Formation. Divided into:

KJrg Pillow lava (greenstone) of the Russell Ranch complex— 
Dark-green, fine-grained, massive pillow lava of basalt 
composition; primary minerals of pyroxene, plagioclase, and 
olivine, are altered to chlorite, epidote, actinolite, calcite, iron 
oxides, and zeolites, with abundant clay; contains abundant 
veinlets of quartz and actinolite; irregularly jointed; forms 
steep to cliffed slopes.

KJif Foliated diorite of the Indian Creek complex (Miller, 1989)—Dark- 
green to grayish-green, gneissic well-to-weakly-foliated, medium- to 
coarse-grained, biotite-hornblende quartz diorite of andesite composition 
containing plagioclase, quartz, hornblende, biotite, and ilmenite- 
magnetite, partly altered to chlorite, epidote, and sericite; blocky jointed; 
forms steep, cliffed slopes. Formally named the Indian Creek Gneiss.
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