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4675230 ‘ i | — \ 7 ¥ Lo : INTRODUCTION The Goat Creek fault is a major north-northwest-striking tectonic break, one of several mapped (unit Tgr) with sharp contact, conglomerate and breccia upon a scoured surface, or consists most abundantly of tuffs and volcanic sedimentary rocks of Wildcat Creek
0 / f f: \,‘f A% ) 77~ 3¢ 7 ~ f . . . . . . in the upper Naches River basin. In the northwest corner of the quadrangle, this fault is intruded finer-grained beds atop about 5 m (~15 ft) of brown pebbly clay paleosol; thickness (unit Towc) and andesite lava rock of Nile Creek (unit Tfnc), but includes fragments
Qgt &: [ | N\ A The Timberwolf Mountain 7.5-minute quadrangle is located in the Wenatchee National Forest . o . . . . . .
Vs 2 Qls Qls . . . by the andesite complex of North Fork Rattlesnake Creek (unit Tira) and more recently b is 65 to 120 m (200400 ft); age is 7 to 11 Ma (Smith, 1988). of all rocks surrounding caldera; color varies between white, gray, green, and brown;
( | 1) a \ y p y by ;ag ; g ; » gray, green, ;
X Tho Tfnc J Sy N in Yakima County on the eastern slope of the Cascade Range, about 16 km (10 mi) east of the . . . . . . - . . ..
f v / Q) t . o o . dacite of Barton Creek (unit Tbcd). Here the fault shows no displacement since emplacement of . . S well indurated, silicified, and argillized; massive although irregularly jointed; forms
) Qls ()) \ crest. The western half of the quadrangle lies within the William O. Douglas Wilderness. The the intrusions. but can be traced as a fracture zone. In the middle of the quadranele. the fault Grande Ronde Basalt—Consists here of four units that are individual lava flows, steep. rouch slopes: bounded by peripheral fault of caldera: only eastornmost part of
(0 \ = quadrangle is about 40 km (25 mi) west of Yakima, the nearest moderate-sized community. . o . . d ge, the ! although some flows show evidence of multiple injections of lava and (or) inflated, P, TOUSH SI0Pes, Y peribh > ony . P
Nla o i R . . . S coincides with the east margin of the Mount Aix caldera. To the south the fault splits, with the . . . . X . . caldera lies in the Timberwolf Mountain quadrangle. Important constituents of
519200mN 72225\ | 3 | “ b 5 c - Mapping, aided by study of aerial photos, was conducted along roads and trails, ridge Hindoo Creek fault forming the east branch and separating greenstone/pillow lava (unit KJrg) invasive lava; contains abundant fine-grained plagioclase and clinopyroxene in a caldera fill in the quadranele are the huee block of highly fractured lava flows of
7> X Vel [ Ll eEX Qls / 5192 crests, ridge slopes, and open, commonly steep, stream courses. Field-glass study of opposing . . & e parating & P 9 fine-grained groundmass, some flows having additional sparse plagioclase pheno- . e g . £e gy
PERECS Y AN I \,.Qls N 4 > . . .. . . from foliated diorite of the Indian Creek complex (unit KJif). South of the quadrangle, the two . . Nile Creek (unit Tfnc) that underlies the ridge extending west from Nelson Butte, and
[ Thed Q) 77 % 560 000 slopes and photographs taken earlier aided in recognizing critical areas for examination and .. . . . . . oy crysts; dark gray to black. All flows are basaltic andesite (Table 2) rather than true f . .
O Tteed s / > = . . . . . . branches rejoin. The amount of stratigraphic separation on the fault is not discernible in the o . e . I the 1.5 by 0.5 by 0.35 km (0.9 x 0.3 x 0.2 mi) block of Wildcat Creek beds (unit
\ : 5 7 —— ~~Qls FEET planning traverses. Field stations and geologic features were plotted directly on the topographic . _ . . basalt. Flows vary in internal structure and in number and position of tiers. Jointing . ST
] e g Qgt 7 7 AT . . . . . quadrangle. However, vertical striations on the fault plane where it separates pre-Tertiary rock . . - Towc) that tightly folded during its slide into the caldera. Smaller blocks, as large as
> Za 7 S5 2NN = By quadrangle. Field stations and sample sites were located before 1996 by field inspection and indicates that the west side has moved u is stubby to splintery to radiating columnar, blocky, or, most commonly, hackly. about 150 by 240 m (500 x 800 ft) but generally much smaller, and slivers, up o
2 ) ¥ N /| > e N recognition of landmarks, and during the 1996 season and thereafter by global positioning . . p- . . Bases and tops are non-vesicular to vesicular to pillow lava. All flows terminate e & Y .o » Up X
x Tira 008 _ / N = 85, PO . . . . The fault transecting Timberwolf Mountain separates sills on the north side of Rattlesnake X .. . . 10 m (30 ft) wide and 30 m (100 ft) long, consist of rhyolite tuff of Bumping River
: /fa ; = ) 056 system (GPS). An altimeter gave elevations. Of 210 samples collected in the quadrangle, nine . . . . . abruptly against rising topography except the Rocky Coulee flow (unit Tgr), which . . . . . . .
Titd X = 3 7 35 o Qls . 40 A /39 . Creek and is poorly exposed along the north ridge of Timberwolf Mountain. In both locations, . ; i . . . (unit Tfbt) and andesite-dacite tuff of Nelson Ridge (unit Tont). Thickness is
e . b LAY —frenk ¢ 4549 were submitted for “YAr/> Ar age-dating (Table 1) and 160 for x-ray fluorescence (Table 2) . . . . thins out, its basal contact rising toward the top where the unit grades into scoria. .
A g = / N T . . . . the west side of the fault moved up, dragging the east side upward. The fault strikes toward, but . . unknown, probably more than 1.2 km (4000 ft)(cross section A). The caldera was
A Q [ Qgt - e [ X \q(“ S analyses. Names of rocks follow the classifications of Le Maitre and others (1989) for volcanic is not traceable to, Nelson Butte Where exposed, flows are separated by interbeds, generally up to 10 m (30 1) thick, formed during eruption of rhyolite tuff of Bumping River (unit Tfbt) at 24.7 Ma
| el n 43 ‘ // | \ Wikt A 055 / rocks and Wilson (1989) for plutonic rocks. Fragmental volcanic rocks are named after the North striking, Glass Creck t.‘ault in the northeast part of the quadrangle, is not traceable of whitish fine-grained to pumice-lapilli tuff, yellowish to brownish fine-grained g erup 4 ping ' '
5191 o5 — 066 ® 048 ) ? { lassification of Schmid (1981 ) ’ ; dst 1 itic hyaloclastite. The two top fl its T dT Biotite-hornblende- tz-plagiocl hyolite tuff of B ing River—Lithic-
N TR = \ e tlc 20 classification of Schmid ( ). . . sandstone, or palagonitic hyaloclastite. The two top flows (units Tgr and Tgc) are iotite-hornblende-quartz-plagioclase rhyolite tuff of Bumping River—Lithic
T AN | - : Ot o ot \\ ! W& - 4 X g 2 ) 3 except where it cuts .lava flows of Grande Ronde Ba.salt. On the north rim of Glass Creck, the part of the Sentinel Bluffs N, unit (Reidel and others, 1989), containing more than Tbt and pumice-lapilli crystal-vitric rhyolite tuff (Table 2) with abundant fine- to
NSE ( Tira ! ~ Tira 7730 =N Qls 35 [T 5191 Rocky Coulee flow is offset about 2 m (6 ft), west side up. Where the fault passes southward o . . . . . . . . o/ . . o
i 047 /R 1S N ia [ \ / £052 oha 1962 ) STRATIGRAPHY . . . 4% MgO and having normal magnetic polarity; they unconformably overlie andesite medium-grained plagioclase (2.5-3.5%), ilmenite-magnetite (0.5-3.5%), quartz
qel W7 ‘l—'ln'\: : N Z N ( DY) ' T A / ~ A’ through the rim of the ridge northeast of North Fork Rattlesnake Creek, southeast of Schneider of Nile Creek (unit Tfnc) in the northeast corner of the quadrangle. The lower two (0.5-1%), and few grains of biotite and hornblende generally altered completely to
L R\ Al o Z \ %ia al 43 2 / Vo oy / LA} —\/) %ﬁ/ﬂﬁ‘e c ] The Timberwolf Mountain quadrangle contains the most complete record of rock units in this Springs, pre-Ellensburg stream erosion has followed the fault and cut a valley at least 25 m . 4 g . . N 2P gra . . generatly npetely
\ (- Qgt N ) — X~ Qls (s N\ \20" g 050, 051 D\ \ y Wz SHE . . . . . . flows (units Tgg and Tgw) are part of the Grouse Creek and Wapshilla Ridge R, units iron oxide and yellowish to greenish clay minerals, all in a very fine grained
Qls L. /14 { Tia O i al [ |5 ~ region of the Cascade Range. All major units are represented except the Bumping Lake granite (80 ft) deep, truncating the western extent of two Grande Ronde Basalt flows. Upward . . . . . . . o . . .
/ =N/t = Tira | s X Qls 4 0 oD . . - . . . . . . . . (Reidel and others, 1989), have higher TiO, and Ba content and reversed magnetic vitroclastic groundmass with lapilli of yellowish to brownish pumice and angular
Tita A ] z, f 3 N ) Y, batholith, which crops out in the Bumping Lake 7.5-minute quadrangle to the west. Pre-Tertiary displacement on the west side of the Goat Creek, Hindoo Creek, Timberwolf Mountain, and . . X . . o . .
i TG / | Q% 79 \ Tar (\ \\ y Tor N o ] Z basement rocks, composed of the Russell Ranch (unit KJrr) and Indian Creek (units KJif and Glass Creek faults indicates that uplift of the Rimrock Lake inlier was accommodated by both polarity; they unconformably overlie andesite of Nile Creck (unit Tinc) and tuffa- dark-colored lithic fragments, commonly of andesite, in sufficient abundance to call
Nt | y il = € | 4 ey X =l (O A\ \Z . ’ P . . . . . P Y ceous rocks of Wildcat Creek (unit Towc) south of North Fork Rattlesnake Creek. the deposit a tuff-breccia in and within about 2 km (1% mi) of the Mount Aix
/ W ( \! E = = & RN ] : KJia) complexes of Upper Jurassic to Lower Cretaceous age, part of the Rimrock Lake inlier uparching and faulting of the overlying strata. " . .
AN = \ e == >v v/ ] . . . _ The Grouse Creek unit is locally referred to as the Meeks Table flow (Swanson, caldera; light gray, yellowish to pale brown where vapor-phase altered; locally
N, 7 \ P === (Miller, 1989), occur in the western half of the quadrangle. They are overlain by a northeast- At the southwest base of Nelson Butte, a short north-northwest-striking fault separates L . . .. . e . . . .
| a7 / =l : \ - AN e . . . . . . . B . 1967). Age is middle Miocene (15.6-16 Ma)(Reidel and others, 1989). Divided into: silicified; composed of multiple pyroclastic flow, surge, and air-fall deposits; blocky
5190 = ol = 1 Tira K\ \ &23 \ = 2 o ward-dipping stratigraphic sequence of Tertiary sedimentary and volcanic rocks. At the base of hornblende diorite of the Indian Creek complex (unit KJif) from sandstone of Summit Creek and irreeularly iointed: forms cliffs and steen. rouch slopes: oceurs as isolated
J‘\ =y > o X Tira = N Py N7 this Tertiary sequence is the upper Eocene sandstone of Summit Creek (unit Tscs)(Vance and (unit Tscs) and lowermost Wildcat Creek beds (unit Towc). Here about a 2 m (6 ft) width of Rocky Coulee lava flow—Thickness is as much as 55 m (180 ft), g YJ ’ P, TOugh s1opes,
Ay EASTERN YPART pF THE-INTRUSIVE GORE _OF / LS \— 7, X \ P l 5190 others, 1987), a name proposed herein to cover all similar sandstone units at this stratigraphic light-colored phyllite, a dynamically metamorphosed fine-grained sandstone or tuff, occurs Tor averaging 30 m (100 ft) blocks, up to about 130 by 240 m (500 x 800 1) in size but generally much smaller,
—— \ === = 51 5 5 = 5 - s . . . . .
> s NORTH FORK RATTLESNAKE: CREEK/ | VOLCANO =~ i D) & \Tm Wi+ position in the area between the crest of the Cascade Range and the Naches River to the east. along the fault. Forceful emplacement of the dacite of Nelson Butte (unit Tnbd) at 3.8 Ma . . . and. slivers, up to 10 m (30 ft) wide a nd 30 m (100 f) .10ng, in the collapse breccia
= : I — AN, T . . . . . . Cohassett lava flow—Thickness is as much as 90 m (300 ft), averaging (unit Tfcb) and along the fault margin of the Mount Aix caldera, and as smaller
O Tira ) 1 Qa 13,168 The sandstone of Summit Creek is overlain conformably by the Ohanapecosh Formation of accounts for the generally steeper dip of the strata, the deformation along the fault, and the Tgc . . . o .
130 Tscs | S SR . . ] . ; . 70 m (230 ft). fragments in the matrix of the breccia of the andesite intrusive complex of North
PSS S ‘\ 3 upper Eocene to lower Oligocene age, named by Fiske and others (1963)(Swanson, 1964, 1978; higher topographic level of the strata here. Inward dipping fault planes around the base of Fork Rattlesnake Creek (unit Tirb): possibly erupted from the perimeter of the Mount
e A )\ = Schr(?lb.er, 1981; Shultz, 1988). The rhyolite .tuff of McDaniel Lake (unit Tomt), formerly called Nelson Butte, at 1$ tc? 45 degrees with down-dip striations, clearly show that the dacite plug Tag Grousg Creek lava flow—Thickness is as much as 150 m (500 ft), Aix caldera, although no vents or feeder dikes have been found in this location; after
s Qgt ™ Qg the vitric tuff of Rattlesnake Creek by Schreiber (1981) and Shultz (1988), forms a marker bed expanded upward in its emplacement. averaging 80 m (260 ft); locally referred to as the Meeks Table flow. collapse of the caldera, most tuff erupted from a kilometer-wide (0.6 mi) vent at the
Tia ) ' /V = \Ts\cs E'—) = Zles f f(iflstiocia ;)ezd;en:i?ac;to(‘i‘rtileek(l))}?:ZAT::OZEdISS;zﬁifSe tuff of Nelson Ridge (unit Tont) is DESCRIPTION OF MAP UNITS B Wapshilla Ridge lava flow—Thickness is as much as 50 m (160 ft), north base of Bismarck Peak in the west-adjacent Bumping Lake quadrangle; age
5189| r 4/ S o — 3 The Ohanapecosh beds are overlainpuncon formabl b. Fifes Peak Formation of upper < averaging 30 m (100 ft). 24.7 +£0.23 Ma (upper Oligocene) determined from samples from quadrangles west
o j 6?3?;’213' Qgt ) Oligocene to 101\)7ver Miocene age, also named in Moung Ra}:inier National Park by Fiskgr;nd Quaternary Surficial Deposits and north of the Timberwolf Mountain quadrangle.
7 "~ & e % 5189 others (1963). The Fifes Peak Formation is represented in the quadrangle by the andesite of - Alluvium—Gravel, sand, silt, and clay deposited in stream flow, sheet flood, Upper Oligocene to Lower Miocene Intrusions — Andesite of Timberwolf Mountain volcano—Porphyritic andesite to dacite
// ~£ ét ans AL — Nile Creek (unit Tfnc), andesite of Timberwolf Mountain volcano (unit Tftm), tuff of Bumping overbank, and lake environments; gray to pale brown; clasts are subangular to Intrusive complex of North Fork Rattlesnake Creek—Consists of two intrusions that are the m (Table 2) with moderate to abundant medium- to fine-grained phenocrysts of white
4 ata | e <06.\"~ / Qgt River (unit Tfbt), and collapse breccia of Mount Aix caldera (unit Tfcb). The Nile Creek rounded, with boulders up to 1 m (3 ft) in diameter, and consist of diverse volcanic roots of the volcano of North Fork Rattlesnake Creek, a deeply eroded, large volcanic center plagioclase (6—24%), black orthopyroxene (1.5-4.5%), dark green augite (1-2%),
7 G '?( I andesite (unit Tfnc) erupted from the large volcano of North Fork Rattlesnake Creek, which has and plutonic rocks and some pre-Tertiary metamorphic rocks; poorly stratified and from which the andesite of Nile Creek (unit Tfnc) erupted, and a breccia deposit formed of talus and ilmenite-magnetite (0.5-2.5%) in a fine-grained to glassy groundmass; very dark
= Tirb SN 7 7 % / /Qat been reduced by erosion to a complex of intrusive andesite and quartz diorite (unit Tira). The sorted in coarser deposits, well stratified and sorted in finer deposits, locally cross shed into the Mount Aix caldera from the same truncated volcano. Divided into: gray (almost black) to gray, brown where weathered; forms isolated, remnant,
: 7 7 %/ - tuff of Cash Prairie (unit Tfct) separates the ove.rlylng andes1t.e of Timberwolf Mountain volcano bed.ded; generally poorly consoh.dated; may include fglamal outwash; covers all . : Hornblende quartz diorite of Thunder Creek—Uniformly fine- to medium- blockyqomted l.a.\/a flows and breccia, 351t065m (115215 ft) thick, with rare
W i g - 7 DN 2;§ from the underlying beds of Wildcat Creek (unit Towc). Erosion has also largely destroyed the major valley bottoms and underlies terraces where dissected by streams; thickness is Titd grained, with whitish plagioclase (55%), black to dark-green hornblende (20%) interbeds of whitish to pale green plagioclase crystal-vitric tuff, 0.5 to 2 m (2-6 ft)
5188 7 TS 7 ) /ﬁ y KJ\ volcano of Timberwolf Mountain, leaving a thin remnant of lava flows on its southern flank. 0.1 to 50 m (1-165 ft). grayish’qua iz (14%), dark-green augite, (10%), and ilmenite-magnetite(1%); ba,saltic thick. A 100-m (300 ft)-thick, dark gray debris-avalanche deposit, with abundant
50' Q4 B 50’ The center of this volcano is represented by abundant sills, dikes, and plugs at the confluence of Alluvial fan—Rock and sand; gray; clasts consist of diverse volcanic and plutonic andesite in compositi,on (Table 2); propyliticall,y altered: varies from dark gr;y o angular fragments up to 1 m (3 ft) in size in a fine-grained matrix and at least one
X Dog and Rattlesnake Creeks. Eruption of the rhyolite tuff of Bumping River (unit Tfbt), of Qaf rocks and some pre-Tertia n’le tamZ) hic rocks: contains aneular boulders over 1 m dark ereen to licht ercenish ora ',block to irreeular 'oi’ntin - forms steen. cliffed interbedded lava flow, forms a blanket at the southeast base of the volcano in the
5188 upper Oligocene age (24.7 Ma), caused the formation and collapse of the Mount Aix caldera S P Y P ’ £ sree s e srays Y guaty & S e, | east-adjacent quadrangles. Lava flows and fragmental deposits were supplied by
o : § . o (3 ft) in diameter; unsorted and chaotic; includes some channel and cut-and-fill slopes with aprons of talus; intrudes the northern part of the andesite intrusive . ) ) : S .
originally recognized by Schreiber (1981). After its collapse, the caldera was filled, possibly to L . . . . . . intrusive rocks of Timberwolf Mountain volcano (unit Tfti), which are concentrated
e > i X ) . o deposits; poorly consolidated; restricted lateral extent at or near mouth of tributary complex of North Fork Rattlesnake Creek (unit Tira), forming an oval stock, ) .
its rim, by continuing eruption of Bumping River tuff. Blocks of this tuff within the caldera . L . . R . . north of Timberwolf Mountain at the confluence of Dog and Rattlesnake Creeks and
) i ) stream at marked change in gradient; thickness is 1 to 20 m (3-65 ft). 1 by 2.5 km (0.6 x 1.6 mi), most of which lies outside the quadrangle; not 3 i
collapse breccia are remnants of the extensive, thick blanket of tuff that once probably covered - . . - . are probably the center of the former volcano. The deposits unconformably overlie
i . . : i s . . radiometrically dated because of pervasive alteration; age estimated between ) ) . . .
the Timberwolf Mountain quadrangle. A huge block of the andesite-dacite tuff of Nelson Ridge - Talus—Rock, generally monolithic; brown to gray to white, depending on color of 25.67 Ma, age of unit Tira (Table 1), and 23.75 Ma, age of Bumping Lake granite the quartz-plagioclase rhyodacite-rhyolite tuff of Cash Prairie (unit Tfct) and
T16 N T16N (unit Tont) slid into the Mount Aix caldera in the Bumping Lake quadrangle. A small block of @ composing rock; clasts are angular and pebble to boulder size, some larger than 1 m 10c-a ted w’estgo £ the quadranele ’ ' 85 ping & probably the tuffaceous rocks of Wildcat Creek (unit Towc) on a surface of low relief
T15N A 115N this tuff is present near the south margin of the caldera in the Timberwolf Mountain quadrangle. (3 ft) in diameter; lacks fine-grained matrix; unsorted or poorly sorted, generally q g without an intervening paleosol. Average thickness of deposits is about 150 m (500
| 4 Only the easternmost part of the Mount Aix caldera lies within the quadrangle. The caldera coarser downslope; most surface blocks unstable; restricted extent at base of cliff or Tirb Breccia (consolidated talus) of the andesite intrusive complex of North Fork ft). Age is 24.0 £0.8 to 24.73 +£0.46 Ma (upper Oligocene)(Table 1).
5187 is elliptical in shape, about 14 by 10 km (8.5 by 6 mi) in size, and elongated northwesterly. steep, rocky slope; commonly partly overgrown; thickness ranges from 1 to >30 m " Rattlesnake Creek—A chaotic mass of angular to rounded fragments, chiefly of tz-plagiocl hvodacite-rhvolite tuff of Cash Prairie—Lithi d .
| Most of the caldera west of the quadrangle is intruded by the lower Miocene Bumping Lake (3 to >100 ft), thicker at base. porphyritic andesite (unit Tira), with a lesser amount of tuff of Bumping River Tfot IQ“,T; Z-p agllog ase ;'1 y? aCIfE-l:[ 3{)‘1) lle u hof as r:z;rle— 1t lcd_ an plllmlt(”:e_
5187 biotite granite batholith (23.8 Ma). Bumping River tuff and the granite are cogenetic; both . . o (unit Tfbt) and diverse volcanic rock; clasts up to 5 m (15 ft) in size, most less than apilli crystal-vitric rhyolite tuff (Table 1) with fine- to medium-grained crystals o
- X . ! o X Landslide—Intact masses, up to a kilometer in width or length, of boulders and . . . . . . . o plagioclase (3—8%), quartz (0.5%), ilmenite-magnetite (<0.5-2%), and trace amount
= contain the same minerals and are chemically similar. At the present level of erosion, the Qls . . . ] ) . 1 m (3 ft), in well-indurated matrix of intrusive fine-grained porphyritic to aphanitic . o . . .
SRt caldera breccia is largely debris that slid into the subsidence. This debris consists mostly of rock cobbles in matrix of sand, silt, and Clgy’ brown to dark gray: consists of rock . andesite; varies from dark gray to dark green to light greenish gray; propylitically of hombl.ende’ with laplli (.)f pumice (<0.5-6%), lithic .frag.mems (.8_.16%)’ chiefly
exposed around the margin of the caldera—fragmented Wildcat Creek beds (unit Towc), Nile 2;?;?353? ’ i}::;ll %S(Z;a?elgg: jrfpw\(l)ls;ﬁstg(;r(ifnodseeg é)lgl(t);aiii;gfigzsd f)(())ill( asri)drtse(:iﬂ’ altered and silicified; blocky to irregular jointing; forms steep, cliffed slopes with of Iiliutdomc a.nc-i meta?ogphlc rofkil’ ?jld Sparse r?? sc.orﬁa, Ln a deVItﬁﬁeq’ﬁlgn'
= Creek lava flows (unit Tfnc), and andesite dikes (unit Tia). One large block of Wildcat Creek Y Y - an8 ’ ) POoTy aprons of talus; massive although crudely layered, tens of meters thick, dipping welded matrix; very light gray, light brown to yellowish white to yellowish brown,
> beds in th thwest ’ f th d 1 tightly folded as it slid into the cald A and unstratified; generally forms a hummocky topography; ranges in area from 0.1 to shallowly west; exposed thickness is about 215 m (700 ft); breccia was an extensive weathering pale orangish brown to dark brown;. a series of pyroclastic flows with a
367 T{rlr? lorel S(];u Zﬁe;;;r?;;é 3 s q;las Iralir;gbfo‘:l?i)fli ileyC(r)eele( laasal ﬂsoiwsml(?catzgze;;:én >5 km? (0.04 to >1.2 mi?) and in thickness from 1 to 100 m (3—-300 ft) at the toe; apron o f}‘;alus s’he dpinto the caldera from the truncated Volé:ano of the North Fork few lenses of andesite pebble conglomerate and thin cross-bedded sandy tuff; poorly
51661 Thnc Nonh ForkgR;ctle.snake and Do.g Ci,eei(s, also slid en masse into the caldera,. The volcano of ;?;i:r?;&;{tl\iiﬁ:iﬁzguﬁz’n\;’gm is about 25 percent of the area of the Rattlesnake Creek, mapped separately from the collapse breccia of Mount Aix exi)osed in ;(;)urtlded 0 ;mootbhl-weathﬁrintg i‘i‘opes; blocl;y tofs\;e]l.lizy jtoicntei; Eon.ttacts
. . . . . . . not exposed but unconformably overlies tuffaceous rocks of Wildcat Creek (uni
North Fork Rattlesnake Creek, truncated by collapse of the caldera, shed a talus fan into the caldera (unit Tfcb); age is younger than 24.7 Ma, age of eruption of tuff of Bumping . : . .
! td ]
W B caldera. Subsequent to the caldera collapse, this talus was intruded by more andesite (unit Tira) . Glacial till—Boulders, gravel, and abundant sand, silt, and clay; brown where River (unit Tfbt) and formation of Mount Aix caldera; constitutes the type Richmond TO\INC) and O.VeTr_italn .unconformli‘tl)ly by;nies;te 12ziva fLOWS gf Tlr(rilbe.rwglg Mou}rlltaln
é 7 *186 in a renewed episode of magmatism, forming an intrusive breccia (unit Tirb) now exposed north ¢ deeply weathered, to gray where unweathered, to bluish gray if recently exposed; breccia of Abbott (1953). Vo (;EILO (unit ; fmf)t,;ource dun town dut cleve to a:/e fle.f}rll. erllvi tromrf[h?
o . 5 of North Fork Rattlesnake Creek. Also during this renewed magmatism, the hornblende quartz clasts consist of diverse rock types, mostly volcanic with lesser plutonic and sparse o . . south because tuit thins and comrains decreasing amount of fthie ciasts to Nor,
g e @ o RO . i ’ . . . S . ) Andesite intrusive complex of North Fork Rattlesnake Creek—Consists of a thickness at least 450 m (1500 ft) probably as valley fill; age is 25.5 to 24.7 Ma
: : P ( )P y y fill; ag ;
T 7 = < diorite of Thunder Creek (unit Titd) was intruded into the northern part of the andesite complex. pre-Tertiary metamorphic rocks; clasts vary in size and rounding; unsorted to poorly Tira . . . . . i : . . S
= 7 X\ AN\ Qar : c: Th t lvi k unit is middle Mi 1 fl f Grande Ronde Basalt of th sorted; massive to poorly stratified; commonly includes lenses or continuous thin labyrinth of irregular dikes, abundant sills, and plugs; aphanitic to fine- to medium- upper Oligocene, determined from samples in Rimrock Lake quadrangle to
o f / \ N AN X e.nex. overlying roc ur.n 15 muddle Viiocene lava iows o1 Lrande Rom e- asait ot the i P y . i y. . grained porphyritic andesite (Table 2) with medium- to coarse-grained phenocrysts southwest.
/ ) Tich } TERERN < XA ] Columbia River Basalt Group in the eastern half of the quadrangle. Two flow units, Rocky beds of well-sorted, finer grained stream deposits; generally poorly consolidated; of whitish plagioclase (25-35%), black orthopyroxene (3-9%), dark-green augite
| ) Tfnc 7 3 7 | Tfch 10X\ KJif \ ?T A BTN = Coulee (unit Tgr) and underlying Cohassett (unit Tgc), unconformably overlap Nile Creek lava clasts commonly faceted and striated; distributed along valley floors and well up (2-5%) anrc)i iigmenite-magnetitz 20 5-2%) in g};"me—graine d g;o’un dmais with & NI Andesite of Nile Creek—Porphyritic andesite (Table 2) with abundant fine- to
Z - N Q A fl d breccia (unit Tfnc) north of Rattlesnake Creek. Remnants of the two older flow units valley slopes; thickness is 1 to 50 m (3-165 ft). ’ . . e . coarse-grained phenocrysts of whitish plagioclase (20-30%), black orthopyroxene
Z dis Tia §5 082 ) / AL - N \ ) OWs an ’ ’ abundant rounded inclusions; propylitically altered; dark gray to dark green to light & P Yy p'ag > Py
| o o NSNS AN ~ - la Ridge (un | o | ons; propylitically altered; dark gray to dark green to lig 6 3%, grecnish-black augite (0.3-3 5%, and ilmenite.magnetite (0.2.2.8%)
5185 Vo e /. // %f?}szsb /L MWW : X owc\< { i I 5. B Sl e ; 1 096+ _I(_}rouse Creelf< (locegllly calleld I\g[;.ell;s Ta(béle)(ll(ust(;rgg) z.m_c: underlyénﬁ .}Va(ljashlila} Rldﬁe (unit ) A Glacial outwash—Boulders and abundant cobbles, commonly in a sand-silt matrix; greenish gray; blocky to irregular jointing; forms steep, cliffed slopes with aprons of (2-6. g %), grc.ien:ish bllack augite ((;)-3 3:5dA))l,<and llmﬁnltefmafngtlte 0.2 Zaffi@im a
7/ P 4 y 6 Tecs / NS 088 {1 Qls) 089 Towc - \ 94 o /\/' = Tomt %ﬁn T?W), unc;)ln ;)Enal Y Ofrép kl cat Creek beds (unit Towc) and Nile Creek lava flows (unit e gray; clasts rounded to well rounded; poorly to moderately well sorted; stratified, talus; intrusions vary greatly in width, thickness, and size, from 1 to about 100 m gery lnehgralne tﬁ g Zs.sif grouE | mlissi ar ﬂgray W Ef Tesh, ;%WH t(zire 1;
/ 2 =< < S ) N> Lo '. 30 \ \5( N A 06 \ 5185 nc) sout 1o att CSNaKe LICeK. ) ) ) commonly cross bedded, contains lenses of finer grained deposits; resembles alluvial (3-300 ft), forming a complex that covers about 25 km? (6 mi?) and extends west and rown where weathere > forms blocky fava LOws Wlt recmat.e ase, dense Low-
Yozt { % 2 oW = N Nk ¥ (ﬁ—, % /< X N Deposits of volcanic facies of the upper Miocene Ellensburg Formation (unit Tev) uncon- o 1 . i . . i . layered platy- to blocky-jointed interior, and brecciated to scoriaceous top, varying in
Qgt Y | 3 Yé:g 4 e I\ N fti\ \Tft i -~ b < formably overlap Grande Ronde Basalt onto Nile Creek lava flows and breccia (unit Tfnc) in gl?“ig deposllts, (:S(z)mmosnli%f;)r;ns terraces downvalley from glacial till (unit Qgt); %Tm nto adjac}f nt qu;ldr;niles, ose }S 12156 / iO..49 to 26i61 i?fIS MhaF(Tible D- thickness from 5 to 60 m (15-200 ft); contains interbeds up to 10 m (30 ft) thick of
P t t — t). t, toget tht t t rt . . . . . iy . s
A = R S % 2 b \ TZ\!C Tig o e T 2 7 < Towe the northeast part of the quadrangle. In addition to basalt and andesite clasts, the formation ickness is 1 to 50 m ( ) Rai‘fl;lsnriak:%ieeel: VtY(irms teherlfl?rlte}ll(;orlf }I{I;t?:;zzlf:gﬁ:ﬁ \(/)olce?no or whitish and grayish to reddish plagioclase-vitric tuff and lithic-pumice lapilli tuff to
/ e i z 27 7 ins abundant dacite clasts and trix of dacite tuff, which imilar lithologicall ’ ' tuff-breccia of andesite-dacit ition (Table 2); lava fl d tward int
/= Teb T L2 «‘90 4 contains abundant dacite clasts and a matrix of dacite tuff, which are very similar lithologically . . . uff-breccia of andesite-dacite composition (Table 2); lava flows grade eastward into
> 7 %a N 7 V. g A \ \)\k\ 2\6 \Wo W Z ; / / B 0 the three dacit§ plugs in the western part ofthe quadrangle—Rattlesnak.e Peaks (unit Tnrd), Pllcfcene Intrusnfe and V.olca'f'c Rocks. . . . ) Miscellaneous andes.it.e intrugions—Commonly porphyritic wijch medium- to ﬁne- thick sequences of laharic lithic tuff-breccia, 5 to 69 m (15.—200 ft) thick, with
R\@\g}ﬂa \ Tich = = ( L . ( / Qls \ N / Q/Is/\—A o Nelson Butte (unit Tnbd), and Barton Creek (unit Tbed). The latter undetlies the northern part Dacite and rhyodacite—Consists chiefly of dacite plugs, dikes, and sills; contains fine- to grained, abundant whitish plagioclase and lesser dark-green augite in a fine-grained, subrounded boulders of lava up to 10 m (30 ft) in size and interbedded tuff; lava
a N\ 7 1234\ ‘50 Tia, “Tosr , LA E ; i dium-grained ph ts of whitish plagioclase (8-20%), black (commonly opacitized) aphanitic to glassy groundmass; less commonly aphanitic with or without fine- fl d fi he vol f North Fork Rattl k k (unit Tira) bef
75 & = (i 8 )/ of the ridge east of Thunder Creek in the northwest corner of the quadrangle. However, these medium-grained phenocrysts of whitish plag 0), y op p glassy g ; y ap ows erupted from the volcano of North Fork Rattlesnake Creek (unit Tira) before
5184 &Z/bet \ Nowe \ NS = Towe \\1\8 ; 20 , A g* dacites are 3.8 to 5.1 Ma (lower Pliocene) in age, younger than the 7 to 11 Ma (upper Miocene) hornblende (2-7%) and (or) black biotite (0.5-2%), rounded glassy quartz (1-6%), locally grained phenocrysts of plagioclase; commonly of basaltic andesite composition formation of Mount Aix caldera; lava flows also compose a large, intricately
7 7 J W \\ \ & =0 \ . o Ellensburg Formation (Smith, 1988; Smith and others, 1989). Therefore, volcanic sources of black orthopyroxene (hypersthene)(0.5%), rarely dark green to dark brown hornblende, and (Table 2); dark green to light grayish green where propylitically altered; in narrow, fractured mass, 3.7 by 2.4 km (2.3 x 1.5 mi) wide and at least 180 m (600 ft) thick,
N ( SN N It % L CQ ! 5784 Ellensburg Formation lie outside the quadrangle to the north and west, where there are older ilmenite-magnetite (0.1-2%) in a glassy to inflated fine-grained granular groundmass; locally irregular to discontinuous dikes and plugs, many of which in the collapse breccia of that caps the ridge west of Nelson Butte within the Mount Aix caldera and is mapped
J Qgt T Qs - Qta) I\ Qls Trii o0 N dacite plugs. contains 1- to 3-cm (0.3—1.3 in.) clots of hornblende and plagioclase and angular to subrounded Mount Aix caldera (unit Tfcb) are possibly detached blocks; a large plug south of separately from the caldera breccia (unit Tfcb); a 610 by 760 m (2000 x 500 ft) block
7 { Thi L= 5% Common surficial deposits in the project area are alluvium (unit Qa), which mantles valley inclusions of host rock; very light to dark gray, very pale brown where weathered, pale reddish Nelson Butte consists chiefly of fine- to medium-grained pyroxene diorite. Age has of lava flows occurs at the east margin of the caldera; lava also forms many smaller
//ﬁ?s% < Qs < FKI/Q\B s =3 floors and terraces and forms fan deposits (unit Qaf) where side streams debouch into the brown where oxidized (fumarolically altered) in the west part of Nelson Butte (unit Tnbdo); not been determined, but is estimated at about the same age as the intrusions of blocks up to 60 m (200 ft) in size within the collapse breccia; unconformably
N Qls' &7 3\ an N - 25 IS = 7 valleys; talus (unit Qta); landslides (unit Qls); and glacial till (unit Qgt) and outwash (unit Qgo). dikes and sills range from 5 to 100 m (15-300 ft) wide, with sharp, locally brecciated contacts Timberwolf Mountain (unit Tfti) and the andesite complex of North Fork Rattlesnake overlies tuff of McDaniel Lake (unit Tomt) and tuffaceous rocks of Wildcat Creek
47'30" = \\ X _// & N R / Aute Q T Tft/' — Qa ‘1l | 4730" Among these deposits, glacial and landslide deposits are prominent in the quadrangle. Uplift of and well-fractured, displaced wall rock; narrow apophyses extend only a few meters into wall Creek (unit Tira), 24.0-25.7 Ma (Table 1). (unit Towc) with a sharp undulating contact on a surface of low relief without an
32 a\ . . . . . . - - - . . o R .
7 ia 0 2 /r \9} S, the centra.ll Casca.de Range during the up.pe.r M%ocene, abou.t 6 Ma (Reiners and others, 2002), rgck, all lntm§10n§ are Qf similar ch§m1ca1 composition (Table 2), yet plugs were emplaced as : Intrusions of Timberwolf Mountain volcano—Consist of dikes, sills, and plugs of intervening palesol; thickness is about 769 m (2500 fj[) on the ridge northeast of
€0 Tt Tia 65 i Fa N8, gt A = ) 2 X\ o QIS and ensuing erosion, augmented by glaciation in the last million years or less, have sculpted the single to multiple intrusive masses; interpreted as feeders to domal volcanoes that stood 1 to Tt | Lasaltic andesite to thyolite (Table 2): diorite and quartz diorite occur in cores of North Fork Rattlesnake Creek (cross section A); age is 24.6 to 27.3 Ma (upper
5183 [ Heb N~ & 50RP s X =< TN 7ty 1071 terrain. Snow accumulated at Nelson Ridge, just beyond the west margin of the quadrangle, 2 km (0.6-1.5 mi) above present erosion surface; where exposed, basal 5 to 15 m (15-50 ft) of o . . ’ . . Oligocene), based on age determinations to north and east of the quadrangle.
ATfnc { e &Tia I ) K/\ Trcb \, 7 Tscs\ XBO \%O \ }?(}Y Towe 10 Ta‘gc ~als from which glaciers advanced eastward into the tributary valleys of Rattlesnake Creek. The plug consists of fluidly layered dacite with lenses of breccia, dipping inward 15 to 75°; blocky ;Ziig;ﬁifﬁ;;ﬁnf Eegsérire?ltehzggérs ;rsﬂi};lg;::ﬁ t?iiigggg:ﬁ; Zigensriltbee(r:‘:r?sliz ¢
/ % 7 o ﬁ / B - \\ ,5\ 195 5183 quadrangle contains evidence of possibly three alpine glaciations. The oldest is represented by to slabby and locally columnar jointed, generally surrounded by steep slopes and an apron of . . b Yy . . . . Upper Eocene to Upper Oligocene Volcanic and Sedimentary Rocks
bet\jv Towe Tfcb = 7 NN /75 ﬁ — -~ \QIsT lacial d it h as 5 m (15 ft) thick that tle the sl rth of the middl f talus; plugs range in area from about 0.35 to 15 km? (0.1-5.9 mi?), with the Barton Creek plug of white plagioclase (20-30%), dark-green augite (2-7%), ilmenite-magnetite (2%),
e S G : glacial deposits as much as 5 m ick that mantle the slope north of the middle course o ; . A=, ) . P . . S R
% s D =40 74 N =/ Q \</ i B Hindoo Creek and lie discontinuously atop the ridge east of lower Dog Creek. During an being the largest in the upper Naches River basin; plugs generally rise more than 250 m (820 ft) a.nd.rarely black orthopyr(?xene, phenocrysts in diorite ar.ld quart; d10r1.te consist gf Ohanapecosh Formation—Divided into:
Tia T S| O, L) 4 . i L. ) . . ) . . . . . similar percentages of white plagioclase, dark-green augite, and ilmenite-magnetite . . .
QY Tinc ) T\e —— &l — T Qls / = THti Ife—= intermediate glaciation, till deposits were left as terraces atop rims of sills along the middle above adjacent topography, with the Barton Creek plug being the tallest, rising to 1100 m (3600 with black orthopyroxene (0.5%): dacite contains phenocrysts of white plagioclase — Hornblende-quartz-plagioclase andesite-dacite tuff of Nelson
&7 ° = & § l e PR / S / 0 course of Dog Creek. During a younger glaciation, between about 25,000 and 11,000 years ago, ft); mounds of dacite debris-avalanche deposits or angular till (unit Tnrb), 10 to 115 m (30-375 o Py ) 00 ’ N P . ry. . P % ] on Ridge—Lithic- and pumice-lapilli crystal-vitric andesite-dacite tuff
35 ( 0 / . : > : . . . . . (25%), black orthopyroxene (11%), quartz (4%), and ilmenite-magnetite (1%); . h . .
Qgt Y [ == 7 possibly equivalent to the Lakedale Glaciation (Porter, 1976), glaciers occupied the upper ft) high, cap ridges northeast of north Rattlesnake Peaks. An rhyodacite plug (unit Tnnr) north . . O . . (Table 2) with abundant fine- to medium-grained phenocrysts of whitish
= AN = | Qs 1% %01 ’ ’ o . . . o S . granite contains phenocrysts of similar percentages of plagioclase and quartz with Sl . o
> \ =/ s \0 { Rattlesnake Creek valley south of the quadrangle. In the quadrangle, a glacier in upper Dog of Nelson Butte contains medium- to fine-grained phenocrysts of whitish, epidotized plagio- black hornblende (5%) and ilmenite-magnetite (0.1%); varies in color from black to epidotized plagioclase (17%), gray quartz (16%), dark-green chloritized
B Tfcb 70 - k Z— _ 0x £t|< A\ ¢ Creek extended downvalley to the area south of Nelson Butte, and in upper North Fork clase and black, opacitized hornblende in a fine-grained, medium greenish-gray to pale brown dark green to pale greoenish aray where ffiesh pale; too d’ark brown to yellowish orange hornblende (0.5%), and trace amount of ilmenite-magnetite in a fine-
5182 : 22 Towe 7T~ 9 Rattlesnake Creek, a glacier extended to the area of the bend where the creek turns to the roundmass. It is propylitically altered, blocky jointed and poorly exposed. Divided into: . . S .. . rained vitroclastic groundmass with dark-colored, generally aphanitic,
. H R ~ /\\),1\ \ 9\ southeast. Possibl ’ I%wiers of different ages advanced to about the same locations in these ° oo ’ " o . ’ gray where weathereq; dikes a nd sills are .aphanmc .to porphyrltlc.; groun.dmass s ﬁthic fragments up t%) 30 cm (1 ft) in size and greenig;h ﬂattherc)i pumice
g§/ —Ad w L Tit ) Towe . 20 \ 9r12,126~127 Q Sia2 1 N ; ve Jacial d its ( & than 3 10 ft thick and ¢ ble f th — Hornblende-plagioclase dacite of Nelson Butte—Age is 3.2 +0.3 to 3.82 £0.08 Ma generally fine to medium grained, glassy in some dikes and margins of sills; plugs lapilli: pale greenish gray, weathering to grayish whitei propylitically
%/ Qls Sk )) Rt \ 002 \¢ 2% valleys. INO exiensive glacial deposiis tmore than 5 m or 1ck and traceable for more than " (Table 1). grade from porphyritic in the margin to medium to coarse grained internally; dikes ’ ’ ’
_ - . . . . ; ) i i
\_/_%} /ﬁ THI®E S0 | 5 R 7, ) 30 m or 100 ft) are recognized at Timberwolf Mountain, Nelsoq Butte, or in the north part of ) ) ) range from 2 to 500 m (6-1650 ft) in width, sills generally from 8 to 80 m (2.5-265 ?ltered and thermally metamorphosed; euta?;ltlcally layered; well
SRl Tt 135 : -> the ridge east of North Fork Rattlesnake Creek, although each rises above the probable Hornblende-plagioclase dacite of Nelson Butte, fumarolically altered and A . ) . ; indurated but extensively fractured; occurs in a 30-m (100 ft)-long block
a\ﬁg\'), } 1250\ Tt snowline (the elevation above which snow accumulates during glaciation) at 1500 m (5000 ft) Tnbdo oxidized—Age is same as unit Tnbd (Table 1). f H.l thickness, and pmgs up to 515 m (1700 ft) in breadth; age is same as andesite in the caldera breccia (unit Tfcb) in the southeast margin of the caldera;
iR S8 A0 levati g8 of Timberwolf Mountain volcano (unit Tftm), 24.0 £0.8 to 24.73 +0.46 Ma (Table 1). ace unknown but similar lithologically and chemically to uartz—bearir;
0 \124 QY ) evitlor(; lide d its (unit Qls) tensive in th drangle. They includ kfall k Ttrd Hornblende-plagioclase dacite of Thunder Creck ridge—Age is 4.00 £0.15 Ma tfffs in the Ohanapecosh Forma%ion Wyest of the quadr};ngl?f (upper ¢
} \57; andslide deposits (unit QIs) are extensive in the quadrangle. They include rockfalls, roc (Table 1) Up Oli . . .
24 ) . . 0 . per Oligocene to Lower Miocene Volcanic Deposits .
ol g0\ = avalanches, rock streams (possibly underlain by ice), slumps, and earthflows. Most slides in the o . Oligocene).
| & (& {136 Q 1’41: ) quadrangle are earthflows; they begin as slumps or rockfalls and transform downslope into Thcd Biotite-quartz-hornblende-plagioclase dacite of Barton Creek—Age is 4.69 Fifes Peak Formation—Divided into: Plagioclase rhyolite tuff of McDaniel Lake—Lithic- and pumice-lapilli
5181 fti 139\ Tfti . . 2 B . S - -
\ earthflows as the rock mass disintegrates. They range in size from 0.1 to 5 km? (0.04-2.0 mi?) +0.17 Ma (Table 1). Collapse breccia of Mount Aix caldera—Chaotic assemblage of diverse volcanic Tomt l-vitric thvoli ff : ; :
| G X o ’ — - Table 2) with fine- to medium-grained
\ 5 . Tich P . ! cald : g . crystal-vitric rhyo .1t.e tuff ( . . .
2 il [ \\(\ g8'1 most are less.than O.S.km 0.2 ml) in area. Four landsh-de c.omple{(es, cons1sF1r.1g of paralllel and Hornblende-plagioclase dacite of north Rattlesnake Peaks—Age is 5.13 £0.11 c and other rocks, ranging widely in size from fine grains to blocks 4.5 km (2.7 mi) phenocrysts of whitish plagioclase (3.5-8%). quartz (0.5%). and ilmenite-
/ J Tftm\ozs\ = C coalescing slides of different width and length and of d1ffer1ng periods of activity, occur in the Tord | 0o (Table 1). wide, most of which collapsed and avalanched into Mount Aix caldera as it subsided; magnetite (0.2-2.3%) in a fine-grained vitroclastic groundmass with
‘ / 2 g g g
f A 65 \Tft' quadrangle: (1) The North Fork Rattlesnake Creek landslide complex covers about 3 km? (0.7
B i ) Tgt?;,#?; 021,022 mi?) on the northeast-facing slope above North Fork Rattlesnake Creek. (2) The McDaniel Lake — Breccia of hornblende-plagioclase dacite of north Rattlesnake Peaks—Age may
11 N AT T o s A landslide complex is a very complicated moving mass atop the low ridge separating North Fork be same ai ur.n‘;.and (Table 1), or if breccia is found to be till, then it s the age of a Table 2. Chemical determinations of bedrock units. Units are identified by map symbol and listed in approximate stratigraphic order. Where several
\\ X <t/ Rattlesnake Creek from Dog Creek anfl Rattlesr}ake Creek. I,t sta.rts at the east base of Nelson younger glaciation. samples are averaged, ‘n’ indicates the number of samples. A sample site number (#) indicates a representative sample. Major elements are
18 Butte and moves eastward, partly feeding the slides descending into North Fork Rattlesnake Hornblende-plagioclase rhyodacite north of Nelson Butte—Age unknown, but normalized with total Fe expressed as FeO. All determinations were performed at the GeoAnalytical Laboratory, Washington State University
gf;ll; ?:g §01192V)V1.ng the C(‘;‘)“;Z Ot];FRkl 154013 ai[ thg T'adSt edge (l)f the quadr?)nglteélzt LSI:II;()(Be ghar;) e possibly 4 to about 10 Ma, based on its similarity in composition and texture to other (Johnson and others, 1999).
= Tt .3 mi?) in area. e Buck Lake landslide complex covers about 3. .8 mi : . . . . — - o
5180 . intrusions of this age range in the region. MAJOR ELEMENTS—NORMALIZED (in weight percent) TRACE ELEMENTS (in parts per million)
in the center of the quadrangle and gradually moves toward Rattlesnake Creek. (4) The Unit Si0. [ ALO.| Ti . -
. ) 5 . 2 O3 | TiO, | FeO | MnO | CaO | MgO | K;O | Na,O | P,O5 | Unnormalized total Ni| Cr |S¢| V |Ba |Rb| Sr | Zr | Y | Nb
Tont- T 5180000mN Ratﬂe.stn alT(f? (I:Dreek lffnlsls hdet c.omplf((i coven iboﬁtél"‘ kHll( %‘3 ?{1 ) on the east-facing slope Middle to Upper Miocene Stratified Deposits Tnbd avg | 6554 | 16.68 | 0.606 | 416 | 0.081 | 489 | 1.70 | 1.75 | 441 | 0.189 98.81 78 [10] 81 41132 686 [ 147]15] 89
1 opposite Timberwolf Mountain and dumps into Rattlesnake Creek. _
Tses Many landslides were active before and during glaciation and have been intermittently Tay Ellensburg.Formation, VOlcagic facies—Interstr'atiﬁed cong@omerate, breccia, ('?trz) St;ivlev 608.5337 106.2034 S'Z;g 21? 2.2(7)2 2'32 ?';i g'gi 2?3 g.(l); 915.5892 é 130 Z 496 42763 432 45810 1; 113 2'2
C | active since then. Most were probably caused by oversteepening of slopes by glacial erosion sandstone-siltstone, and volcanic ash (tuff) of dacite composition (Table 2); generally (=2) ~ddov T 011 006 To00s | 008 0002 | 000 006 007 |03 o001 333 ST 1ol 37 11 5 13 [1loa
52°FE°§%- and stream downcutting, commonly where the dip of the strata is toward an adjacent stream and very light gray to white, yellowish to very pale brown where weathered; includes Trrd - 6]' o] 17' % 0'7 " 4'0 . 0' 081 6. = 5 e . 18 4'3 . 0'322 99' 0 18121 112199 (214 21 (1350 180 13 4'3
especially in the terrain underlain by clay-rich Wildcat Creek beds (unit Towc) and the debris avalanche, laharic flow, stream flow, and airfall deposits; well stratified but (@=2) w dgev 0 5 <o o 0' 003 OA % 0' 009 0' 08 0'1 . 0‘ " 0'13 0‘ 001 e T 2121610 18 11610 B
sandstone of Summit Creek (unit Tscs) poorly sorted; in beds 1 cm to 15 m (0.03-50 ft) thick; clasts of abundant dacite and - . : . : : : : : : . .
: . . . . . - Tnnr avg | 69.52 | 1475 | 0.461 | 5.30 | 0.167 | 1.97 | 0.50 | 2.39 | 4.83 | 0.120 98.66 310 |28] 5 |733]66| 180 [244|46|14.4
THi less common andesite and basalt are supported in a fine-grained matrix of biotite- B
| . . . . i (n=2) stddev| 0.17 | 0.03 | 0.006 | 0.13 | 0.001 | 0.16 | 0.04 | 0.13 | 0.10 | 0.004 0.35 11700 2 1 110] 5 6 |1]03
- STRUCTURE hornblende-plagioclase dacite tuff; forms steep, smooth to ribbed slopes;
5179 KJrr \ N K . . . . Tev avg | 62.23 | 1873 | 0.760 | 5.29 | 0.140 | 5.75 1.96 | 0.89 | 4.10 | 0.142 99.12 2127 | 17114348 | 12| 604 |138|10| 8.4
THird \ = Tftm ) ) ) ) ) ) o unconformably overlies andesite of Nile Creek (unit Tfnc) and Grande Ronde Basalt
Towc \ =T 5179 Major structures in the Timberwolf Mountain quadrangle are the Rimrock Lake inlier, the (n=2) stddev| 1.10 | 0.17 | 0.098 | 037 | 0.075 | 0.12 | 0.39 | 0.04 | 0.05 | 0.023 0.75 L1014 )25 1|8 |13)2]25
Kdrr ‘ N7 3 13 > i} Mount Aix caldera, and five north- to northwest-striking faults. No folds are delineated in the Tgr avg | 54.81 | 1424 | 1.788 | 11.03 | 0200 | 8.53 | 472 | 1.38 | 2.97 | 0332 99.23 6|45 137|297(537|33 | 312 | 15834 124
46°45" = 634 635 636 11 820 000 FEET T - ‘ 46°45' quadrangle. A structural high, an uplift of pre-Tertiary rock in the Rimrock Lake inlier, lies in (n=2) stddev| 0.05 | 0.31 | 0.017 | 0.49 | 0.004 | 0.35 | 0.18 | 0.12 | 0.12 | 0.026 0.14 7915 3/1 ] 6 ]6]0]19
onr 12/30" 1637 1641 1642 1 643000mN| > > . . I .
& 121°15 R13E R14E 121°07'30" 7 i i i Table 1. Radiometric age determinations. NMGRL-NMBGMR, New Mexico T #164 | 5444 | 1429 | 1856 | 11.05 | 0205 | 895 | 484 | 121 | 2.83 | 0.334 99.16 1153 [42]311[517] 27| 313 |155|36 | 11.3
& RO % gle Southwde . patrt ool'f e quadralmgl'e' Tth etur})lhﬂ elel\'/atild therchouIit Alz Ca?derta ijnd tll'tte'd £ Geochronology Research Laboratory-New Mexico Bureau of Geology and Mineral TgC #75 | 5492 | 13.89 | 1.911 | 11.09 | 0.189 | 849 | 3.89 | 145 | 3.85 | 0323 100.79 9 (20 [31]342]629] 41 | 314 |160|33 | 13.5
& Lambert conformal conic projection o ocene and most Uligocene volcanic sirata homoclinally northeastward prior to deposttion o Resources; COAS-0OSU, College of Oceanic and Atmospheric Sciences—Oregon State 99 : : : : : : : : : : : :
%Q\ North American Datum of 1927: to place on North American ’?@//V the Fifes Peak Formation. Renewed uplift in the late Cenozoic has further tilted all volcanic University; — — —, no data. 40Ar/39Ar date shown with 20 error. Tgw #80 | 54.41 | 13.70 | 2.179 | 12.51 | 0.196 | 7.67 | 3.90 | 1.64 | 3.40 | 0.392 99.02 9| 17 |35(385(635| 46| 326 |172|35|13.6
o - . i i i it i Titd #43 | 56.71 | 17.68 | 0.964 | 7.44 | 0.158 | 8.43 | 4.14 1.39 | 293 | 0.165 94.68 11| 45 |34|189|373 |38 | 231 |134|27|10.6
Datum of 1983, move the projection lines 16 meters north SCALE 1:24,000 strata to the northeast. This homocline curves slightly to the northwest as it is traced northward. - -
and 90 meters east 1 05 0 1 MILE The uplift plunges gradually northward. Additional outcrops of pre-Tertiary rock (units KJrr and Unit Age(Ma) Site  Lab no. Method Laboratory  Comments Tira avg | 59.78 | 17.58 | 0.956 | 7.00 | 0.144 | 6.28 | 2.76 | 1.75 | 3.55 | 0.210 97.47 6118 [21]137]518]50 | 293 [167]30] 8.9
i e —— —— — ] ; : . T 2403 ——- —— ion- i _
Base map from scanned and rectified U.S. Geological Survey 000 5 1000 2000 3000 2000 2000 5000 7000 FeeT KJif) oceur to the north along North Fork Rattlesnake Creek. The rock also lies at shallow depth nbd 3203 fission-track, (?ggrle"t]’)e)“ (n-13) stddev| 1.87 | 0.81 | 0.158 | 0.89 | 0.031 | 120 | 0.74 | 047 | 0.64 | 0.023 1.68 301254981 15| 36 |18 |3 | 15
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abundant pale-brown pumice lapilli and lithic fragments; light gray to pale
brownish gray to pale greenish gray; pyroclastic-flow deposit; has a sharp
undulating unconformable basal contact atop a 15 cm (6 in) brown
paleosol on tuffaceous rocks of Wildcat Creek (unit Towc); forms a
marker bed; thickness is 35 m (115 ft); three determinations indicate an
age between 26.02 +0.18 and 26.8 +1.4 Ma (upper Oligocene)(Table 1).

Tuffaceous rocks of Wildcat Creek—Diverse volcaniclastic airfall and
pyroclastic-flow deposits consisting of fine-grained tuff, pumice-rich
lapilli tuff, and lapillistone, with less common reworked stream deposits
of sandstone, siltstone, and mudstone, rare conglomerate, and few lake
deposits; reddish and brownish in lower part, greenish in middle part, and
greenish blue, grayish brown, and pale brown in upper part; contains
crystals of plagioclase, quartz, pyroxene, hornblende, and ilmenite-
magnetite, and abundant lithic, pumice, and accretionary lapilli; varies in
composition from basaltic andesite to rhyolite, with most rocks being
andesite to dacite (Table 2); vitroclastic matrix altered extensively to
smectites and zeolites, weakening coherence within matrix of deposit and
increasing susceptibility to landsliding; in thin beds less than 1 m (3 ft) to
a few meters thick, laterally continuous and varying little in thickness;
forms many blocks of variable size within the collapse breccia of Mount
Aix caldera (unit Tfcb), one about 1500 m (5000 ft) long by 500 m

(1500 ft) wide by 300 m (1000 ft) thick (cross section B) was tightly
folded during its slide into the caldera; another block 150 by 300 m (500 x
1000 ft) is against the east margin of the caldera; forms smooth to locally
rimmed slopes; conformably overlies sandstone of Summit Creek (unit
Tscs) with a narrow gradational contact zone, although a 98-m (320 ft)-
thick lens of sandstone (unit Tscs) partly enclosed in andesite sills (unit
Tfti) lies above the contact along the east side of lower Dog Creek
(Schreiber, 1981), here possibly uplifted along a fault; thickness of lower
part is about 600 m (2000 ft), middle part 300 m (1000 ft), and upper part
150 m (500 ft), color being the primary distinction in the division of the
beds; total thickness about 1050 m (3500 ft)(cross sections A, B, and C);
age is about 29 to 34 Ma (lower Oligocene) based on age determinations
in the quadrangle (Table 1) and outside the quadrangle (Vance and others,
1987; Lander and Swanson, 1989).

Towc

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; in beds 2 cm to 20 m
(1 in—65 ft) thick; forms smooth to steep, rimmed slopes; nonconformably overlies
pre-Tertiary rocks with sharp contact, locally with 1 to 2 m (3—6 ft) of dark brown
paleosol atop older rock; name from Vance and others (1987), who described these
deposits in the White Pass 7.5-minute quadrangle; thickness is 195 to 295 m (640—
970 ft)(cross sections A and B); older than about 34 Ma (upper Eocene) based on
stratigraphic relationship to the tuffaceous rocks of Wildcat Creek (unit Towc).

Tscs

Upper Jurassic to Lower Cretaceous Rocks of the Rimrock Lake Inlier

Russell Ranch complex of Miller (1989)—Dark-gray argillite, feldspathic
sandstone, graywacke, 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; bedded units, 5 to 200 m (16—665 ft)
thick, with gradational contacts; greenstone and diorite in pods and lenses 10 to 50 m
(30-165 ft) thick; occurs as structurally disrupted, bedded units lacking stratigraphic
continuity; blocky to irregular jointing; forms steep, rough slopes; interpreted as a
tectonic mélange (Miller, 1989); forms a belt, 3000 m (10,000 ft) wide and at least as
thick, between the fault margin of Mount Aix caldera and Goat Creek fault; age is
Upper Jurassic to Lower Cretaceous, based on fossil radiolaria in bedded chert
exposed outside quadrangle (Miller, 1989). Locally divided into:

KJrr

Pillow lava (greenstone) of the Russell Ranch complex—Dark-green,
fine-grained, massive basaltic pillow lava (Table 2); primary minerals of
pyroxene, plagioclase, and olivine are almost entirely 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; lies in a north-striking belt 1220 m (4000 ft)
wide, bounded on the west by Goat Creek fault and Russell Ranch
complex (unit KJrr), and on the east by Hindoo Creek fault and foliated
diorite of the Indian Creek complex (unit KJif); more than 1200 m

(4000 ft) thick; age is Upper Jurassic to Lower Cretaceous (Miller, 1989).

KJdrg

Foliated diorite of the Indian Creek complex—Dark-green to grayish-green,
gneissic (well to weakly foliated), medium- to coarse-grained, biotite-hornblende
quartz diorite of andesite composition (Table 2); contains plagioclase (50%), quartz
(25%), hornblende (15%), biotite (9%), and ilmenite-magnetite (1%), partly altered
to chlorite, epidote, and sericite; blocky jointed; forms steep, cliffed slopes; lies in a
parallel belt east of the Hindoo Creek fault, separated by the fault from pillow lava of
the Russell Ranch complex (unit KJrg); maximum exposed width of belt is 600 m
(2000 ft); age is 132 £13 to 154 +£2 Ma (Upper Jurassic to Lower Cretaceous), as
determined outside quadrangle (Miller, 1989).

KJif

Amphibolite of the Indian Creek complex—Dark-gray amphibolite of basalt
composition (Table 2); consists essentially of fine- to medium-grained, green horn-
blende (58%), plagioclase (41%), and ilmenite-magnetite (1%); well layered and
hornblende lineated; slabby jointed; occurs as 60-m (200 ft)-wide lens between
foliated diorite of the Indian Creek complex (unit KJif) and marginal fault of Mount
Aix caldera at southwest base of Nelson Butte; probable lens in foliated diorite of the
Indian Creek complex truncated by Mount Aix caldera fault; same age as foliated
diorite of the Indian Creek complex (unit KJif), Upper Jurassic to Lower Cretaceous.

Klia

GEOLOGIC SYMBOLS

Contact—Long-dashed where approximately located; short-dashed where
inferred; queried where uncertain; showing dip

Unconformity—Queried where uncertain; cross sections only

Nonconformity—Queried where uncertain; cross sections only

Fault, unknown offset—Long-dashed where approximately located; short-
dashed where inferred; dotted where concealed; queried where uncertain

- Normal fault—Bar and ball on downthrown side; long-dashed where
approximately located; short-dashed where inferred; dotted where concealed;
queried where uncertain; showing dip; in cross sections arrows show relative
movement

Reverse fault—R on upthrown side; long-dashed where approximately

: located; dotted where concealed; in cross sections arrows show relative
movement
~vywv - Shear—Showing dip
T Inclined bedding—Showing strike and dip
" 35 Inclined bedding—Showing approximate strike and dip
Y  Flow layering in lava flow or fluidal layering in plutonic rock—Showing
strike and dip
—v,;  Foliation in metamorphic rock—Showing strike and dip
e0 Joint—Showing strike and dip
72 Tia Dike or sill—Showing dip and geologic unit
— Landslide scarp—Hachures on downslope side
—— Direction of landslide movement
%% Geochemistry sample location
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