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Qal Qif NN NN N I T :U I 7 ® Tdbo ; wam LIST OF MAP UNITS Qbah Basaltic andesite of Hoodoo Butte (Pleistocene) [Next two units are not part of the Deschutes Formation as presently defined. They are either of
Qba ﬁ i i 8 FLY LAKE FLOW | g S o Tih ‘ Tbw “ T2 uncertain age relative to Deschutes Formation or relatively isolated from the Deschutes basin]
T1zs Lo ! b At g _ O J _ [Some unit exposures on the printed or plotted map are too small to distinguish the color for Qbamx Basaltic andesite of Maxwell Butte (Pleistocene) . .
§ e Til unit identification. These units are labeled where possible, and unlabeled units are attributed Tbab Basalt of Awbrey Butte (Pliocene or Miocene)
Yio ; ( @ ‘ in the database.] Qbasm Basaltic andesite of Scott Mountain (Pleistocene)
/ i, A - Basalt of Willow Creek (Miocene)
) ' ) Qbatm Basaltic andesite of Tumalo Mountain (Pleistocene)
Qbti Tjba SURFICIAL DEPOSITS U formity to di formit
.. nconformity to disconformi
h \ Basaltic andesite of Sixmile Butte lava field (Pleistocene) —Divided y y
o i Man-modified land (Holocene) into: Tp Prineville Basalt (Miocene)
i ; Qbasx Basaltic andesite of Bluegrass Butte
QTs T < Qal Alluvium (Holocene and Pleistocene) ! & John Day Formation (Miocene to Eocene) —Divided into:
Tiba % | Qe Eolian deposits (Holocene and Pleistocene) Qbasx, Basaltic andesite of Graham Butte - Tuff and tuffaceous sedimentary rocks (Miocene and Oligocene)
Fow Qls Landslide deposits (Holocene and Pleistocene) Qbasxg Basaltic andesite of Fivemile Butte Tih Ignimbrite of member H (Oligocene)
. at Talus and colluvium (Holocene and Pleistocene) /Qbasx,_ Basaltic andesite of Fourmile Butte Tits Tuff of Smith Rock (Oligocene)
T8 ars S Till (Holocene and Pleistocene)—Divided into: Qbasx; Basaltic andesite of Sixmile Butte Rhyolite (Oligocene)
B Qgn Till of Neoglacial age (Holocene) Qbacs Basaltic andesite of Cold Spring (Pleistocene) Dacite (Oligocene)
[Slaaiis
i 2 Qge Till of Canyon Creek advance (of Cabot Creek glaciation of Scott, “Qbamc<|  Basaltic andesite of Millican Crater (Pleistocene) - Welded tuff (Oligocene)
oa™™ 7S Y al\\j\\ﬁ\\f~i\7\t7f\\z;’~/\\ﬁ\7\!\,\/ 1977) (Pleistocene) SRR
7 A /\\‘ N~ /\.“N /\\ /\\ A AN ; N . . , . . . . . . .
oy Ve o ;— T PERARS BlueLake cone 3 * Qgs Till of Suttle Lake advance (of Cabot Creek glaciation of Scott, 1977) ) Basaltic andesite of Black Crater (Pleistocene) Tith Tuff of Haystack Reservoir (Oligocene)
\ >/ ybn (younger than .” M .
' Qal \/' 35005 E;’// (Pleistocene) Qbarh Basaltic andesite of Red Hill (Pleistocene) T Tuffaceous sedimentary rocks and tuff (Oligocene)
Z* N < ) A Qgj Till of Jack Creek glaciation of Scott (1977) (Pleistocene) SIS . . . . .
. Flow QbamsX|  Basaltic andesite of Middle Sister (Pleistocene) - Basalt and tuffaceous sedimentary rocks (Oligocene)
Ll % Outwash (Holocene and Pleistocene) —Divided into: Basal d £ North S Pl )
...... . Qbans asaltic andesite of North Sister (Pleistocene ; : : : :
A . w cC Qon Outwash of Neoglacial age (Holocene) : Tjba Basaltic andesite and tuffaceous sedimentary rocks (Oligocene)
< = PR . . . .
~/Qbatf- Basaltic andesite of Three Fingered Jack (Pleistocene - i i 9
Qs L 1ol [ ; <z Qos Outwash of Suttle Lake advance (Pleistocene) SSERSIINS & ( ) Lower John Day Formation (Oligocene and Eocene?)
- bl TS . . . . .
2 sl (IS \\ N . ,\-\ﬁ- .. ) Qbabp Basaltic andesite of Black Pine Spring (Pleistocene)
o 2 > S %S Qoj Outwash of Jack Creek glaciation (Pleistocene) VENT DEPOSITS AND INTRUSIONS
X ':(L\ L\' . . .
Qybsm é \/, 25:2\5 T s Sand and gravel (Pleistocene) Qbat Basaltic andesite of Trout Creek Butte (Pleistocene) - Younger cinder deposits (Holocene and Pleistocene?)
= & % 5 0% 5 of Qbaw Basaltic andesite of Mount Washington (Pleistocene . . .
g ) > - Qf - | Alluvial fan deposits (Pleistocene) gton ( ) Qc Cinder deposits (Pleistocene)
g Basaltic andesite of i Point (Plei n . .
,—‘E Qs Diatomite (Pleistocene) Qbasp asaltic andesite of Substitute Point (Pleistocene) amv Mafic vent deposits (Pleistocene)
N o ) . ) . Qbapb Basaltic andesite of Pilot Butte (Pleistocene) o . . .
QTs Sedimentary rocks and deposits (Pleistocene and Pliocene) Qsv Silicic vent deposits (Pleistocene)
TS Qoba Older basaltic andesite (Pleistocene) - Intrusions (Pleistocene)
T14S
VOLCANIC ROCKS AND DEPOSITS OF THE CASCADE RANGE AND :
Andesite of the Cascade Range i i i
NEWBERRY VOLCANO g Qoc Older cinder deposits (Pleistocene)
.“‘Qa’-{ Andesite (Pleistocene)—Divided locally into: i i i
[Arranged generally by composition, although first twelve units are compositionally diverse and 2o8ooac ( ) y - Older intrusions (Pleistocene)
_ g have been grouped separately owing to their overlapping geographic setting and brief period of @35S Andesite of South Sister — Divided at summit into: . . .
::sglsti'é : Y eruptive activity. These twelve units and one additional unit discussed later, the rhyolite of Rock 1 Cinder deposits (Pliocene)
‘Q\ch Mesa and Defvﬂs Hill chalg of vF:nts (.erm),.are younger than the Mazama ash bed, a.w1despread Qass, Andesite of summit Toi Basaltic intrusions (Pliocene and Miocene?)
g/‘// tephra deposit erupted during climactic eruptions of Mount Mazama (Crater Lake National Park),
el Tdbaof 120 km south of map area] Qass, Andesite of east flank Tdc Cinder deposits of Deschutes Formation (Pliocene and Miocene)
Inaccessible cone SV 7T S
Tdbaof? Young volcanic rocks of Santiam and McKenzie Passes ' Qah Andesite of Hogg Rock and Hayrick Butte - Rhyolitic intrusions (Miocene or Oligocene)
- basaltic Young lava flows (Holocene)—Divided by composition and eruptive source _Qams | Andesite of Middle Sister Tibi Basalt and basaltic andesite intrusions of John Day age (Oligocene)
a andesite into: - -
7- ' . . . . : ) )
Tbdr . Basaltic andesite and andesite of Collier Cone Qoad Andesite and dacite of First Creek (Pleistocene) Timv Mafic vent deposits of John Day age (Oligocene)
Andesite of Four In One Cone Dacite, rhyodacite, and rhyolite of the Cascade Range
,,,,, o .
Qba Gy Basaltic andesite of Yapoah Crater Qd Dacite (Pleistocene)— Divided locally into: v Contact— Approximately located; dotted where concealed. O, older, Y,
________ younger, indicates age of lava flows in adjacent map units; queried
/ Qybk Basalt and basaltic andesite of Belknap Crater Dacite of South Sister where age relations known only tentatively
‘// IR o . . . . ..
* Betknap \ /\\/\ N o Young tephra Dacite of Middle Sister v Internal contact— Showing margins of separate flows within map unit; O,
! A \ older, Y, younger. Among younger lavas, flow boundaries commonly
e T15S . : - : :
T155| Qb I GAN /\j - Basaltic andesite of Little Belknap Dacite of Lane Plateau haye topographic expression. For. older units, boundaries are based
NSNS chiefly on abundance and proportion of phenocrysts
Qbasm /\\/\} l\\/\\ ;\\/ | [Following four units form Sand Mountain volcanic field] Dacite of Todd Lake —--—-—-—- Contact between cinder cone and lava flow of same eruptive
18’ XN, —15' Qybln Basaltic andesite of Little Nash Crater . . S
\\/\/\\ I,\\/\\ /\,;‘ Qrd Rhyodacite (Pleistocene)— Divided locally into: sequence—' Showing vent-flow relation for some cones in units Qc, Tc,
Qgs b AN SIS - Basalt of Lost Lake chain of cones ) ) and Tdc (with Tdbt)
L N L\/B I/r;\/\- L Gl Rhyodacite of Tam McArthur Rim ——— Fault—Dashed where approximately located; dotted where concealed. Ball
RANAEAD Qybn Basaltic andesite of Nash Crater . . . and bar on downthrown side
AT NN Qr Rhyolite (Holocene and Pleistocene) — Youngest rhyolite shown separately
\\l\\/\\ /\\/\\ I\\/\ \ Qybsm Basalt of Sand Mountain chain of cones as: -+ Fractured ground —Showing trend of gaping fractures or normal faults with
XON AL . R . small offset in fragmental deposits of rhyolite of Rock Mesa (Qrrm,
% \\\ / </\\ L (/\\.’ \/; Qybt Basaltic andesite of Twin Craters Rhyolite of Rock Mesa and Devils Hill chain of vents (Holocene) south flank of South Sister). Includes some small grabens where
DA - Basalt of I - Trd Rhyodacite or dacite (Pliocene or Miocene) fractures shown paired. These fractures likely were propagated by dike
Qba cinders rafted on asall ot Inaccessible cone that fed the rhyolite. Also shown connecting the three fissure-vent
underlying lava flow . . 3 3
from cone 3 km SW Basalt of the Cascade Range and Newberry volcano Pyroclastic flow and fall deposits depos'lts (Qyc) of spatter cone ch?un of vents northeast of Mount
Washington, where 1-2-m-deep linear furrows mantled by
Qb Basalt (Holocene? and Pleistocene) — Divided locally into: - Pumice-fall deposits (Pleistocene) nonmagmatic lithic ejecta extend as far as 300 m beyond spatter
. X deposits along trend N. 18° E.
Qbsb Basalt of Sims Butte (Holocene or Pleistocene) Qsp | Shevlin Park Tuff (Pleistocene) () Crater rim—Shown for relatively young cinder cones
\:\\ch\y/\\ I Basalt of Cayuse Crater (Holocene or Pleistocene) Qcd Century Drive Tuff (Pleistocene) * Shield volcano vent location —Showing vents (central conduit) for small to
. . broad shields such as Little Belknap or other sites where central vent
el Basalt of Egan cone (Holocene or Pleistocene) Rhyodacite tuff (Pleistocene) not found by mapping near-vent deposits (units Qc, Qmv, or Tdc).
B0 S G ] . : Location placed on basis of topographic summit; chiefly in Cascade
©,Qbkt <1 Basalt of Katsuk and Talapus Buttes (Pleistocene) - Tumalo Tuff (Pleistocene) Range. Shown queried for suspected Deschutes Formation vent in
T16S S Qbn Basalt of Newberry volcano (Pleistocene) —Divided into: - Desert Spring Tuff (Pleistocene) basaltic andesite of Odin Falls (Tdbaof)
45 & Basalt of Badland X -Qp Pumice-fall deposits — Showing tephra localities. Some localities discussed
1.\/\ n n . . . . ..
A L asatl of Badlands VOLCANIC AND SEDIMENTARY ROCKS IN THE DESCHUTES BASIN more fully in appendix 1 and table 3. Deposits range in composition
/2\\7\2\\7<2\ 7\2\(5571/5\:\, Porphyritic basalt from rhyolite to andesite and result from several unrelated eruptions
b ) 2O Thal Basaltic andesite of Little Squaw Back (Pliocene) during middle and late Pleistocene time. Shows isolated occurrences
SASHASUS PR
SATAN 25Qbn34 Highly porphyritic basalt . . . . its — ; it .
L\ \Z:\ }\L\ S SO ghly porphy Thas Basaltic andesite of Squaw Back Ridge (Pliocene) Fragmental depgsnts Qybc and' T<.jbt, rafted cmde'r dc.aposns, Qrrm, near
SE QA 3 7% 70 vent rhyolitic tephra deposits; Qtt, Bend Pumice; and Tdbas, tuff and
SASAATA X ~Qbny\, Large-feldspar basalt . . . .
IS = >~ Tam | Andesite of McKinney Butte (Pliocene) tuff breccia
S AT ASSAS ol . . . .
SOOI & b — -
AR A Qbng Basalt near Alfalfa Toar Basalt of Dry River (Pliocene) Isopach Showmg thickness in ceptlmeters for three Holocene tephra-fall
AT g - deposits erupted from vents in map area
ARAIIRARET AR n Very fine grained basalt . ' '
\f\\/ \/:\\"'f/%\i \f\\i ’}\Lé\\i ' \f\ s - y 8 Tor Basalt of Redmond (Pliocene) --25—-..  Tephra of Blue Lake crater —Contour interval 25 cm, and maximum
;{/\}\L\,:L\\/;:l; \,\:\}\,’\\\ TSI Qbsc Basalt of cones at summit and southeast flank of Cache Mountain ) . . L contour shown is 150 cm. Deposit is thicker than 2 m (our probe limit)
SRS IS \}Lé SN (Pleistocene) Deschutes Formation (Pliocene and Miocene)—Divided into: along southwest shore of Suttle Lake and likely much thicker between
PRI V) T Tds i i Blue and Suttle Lakes. Thickest around south, west, and north shore of
% /}\\7\5\\7\}\\7\}\\7\/\\7\?\\7\ }\7\} ™ Qbcb Basalt of Condon Butte (Pleistocene) Sedimentary rocks and deposits Blue Lake, where dep;)sits form cinder cone (i,n unit Qyc). Comprises
A Z NG X L. . B .
\/\,'\/\ \/ ’\l/\ [ Tdbx _ . .. . . eqqe
2 % Z\f\ Y i\} < Qbkm Basalt of Koosah Mountain (Pleistocene) x Basalt—Locally divided into: moderately porphyritic basaltic andesite lapilli and ash erupted from a
D T Tdbp Porphvritic basalt vent now flooded by Blue Lake. Age probably about 1,330 '“C yr B.P.
Q) ~! . .
}\7\)\',: \I\\;\f\ Qbbt Basalt of Burnt Top (Pleistocene) orphyritic basa Thickness data from R.A. Jensen and D.R. Sherrod, unpub. data, 1995
;f}f{if;j\/ é\j\f\ Qbtb Basalt of Two Butte (Pleistocene) Tdbl Basalt of Long Butte —— 25— Tephra of Devils Hill chain of vents—Contours show thicknesses of 10,
QLS A . . . . e
A7 \f\\i S ) '}}L QU Q@s T17s — . 25, 50, and 100 cm. Deposit comprises slightly porphyritic rhyolitic
RIEY N L\\; \:in;\\ / 53i0b5373i Basalt of Craig Lake (Pleistocene) Basalt of Tetherow Butte (Tetherow Butte member of Smith, 1986) lapilli and ash; phenocrysts are plagioclase, hyperstherllf, and minor
T178 i< i L2 3 Fe-Ti oxides and hornblende. Age about 2,000-2,300 '“C yr B.P.
AR e ! : . vk i Scott (
Qbn :,< \;\\ ' \\,/\ < e i Qbwf Basalt of Wizard Falls (Pleistocene) Baf;‘;;;) f Lower Desert (Lower Desert basalt member of Smith, Overlies tephra of Rock Mesa. Data from Scott (1987)
& QL .
Bearwallow! > O K —_— 05— — i
ear gu(;m.® 2 "%\F.ﬁ‘ % Qbng Qbg Basalt of Garrison Butte (Pleistocene) Basalt of Cline Falls 25 Tephra of Rock Mesg : Contours shpw thlck.nesseslofllo, 25, 50, -1(.)0, and
AP : 3 J 200 cm. Compositionally and mineralogically similar to rhyolitic
\{/\\\7\ ‘ i /k Qbh Basalt of Henkle Butte (Pleistocene) Basalt of Opal Springs tephra of Devils Hill chain of vents. Radiocarbon ages overlap with
G4 Tbdr? T those of the stratigraphically higher Devils Hill unit, about 2,000-2,300
AN )7QbspZl  Basalt of Santiam Pass (Pleistocene) Basaltic andesite— Locally divided into: "C yr B.P. Stratigraphic evidence suggests that both deposits and an
£ pLTS . intervening dormant interval spanned a period of no more than several
7 RIRSAS Qbbl Basalt of Booth Lake (Pleistocene) Basaltic andesite of Laidlaw Butte centuries. Data from Scott (1987)
e AR .
AN Qblb Basalt of Little Brother (Pleistocene) i i Ash-flow tuff and lava flows of Deschutes Formation — Shown where
= (OON2 Basaltic andesite of Steamboat Rock
(O DRSNS L . exposed within Deschutes Formation (Tds) along canyon walls of
\f\\/ L9 2 Qbpp Basalt of Plainview (Pleistocene) Basaltic andesite of Odin Falls Deschutes River and its tributaries
(\ \/ N\
"“" Qbti Basalt of The Island (Pleistocene) Andesite srsrrsress Tdb
B ;\ Goba RARS QTb | Basalt (Pleistocene and Pliocene?) Dacite crrerreres Tdt
\ AN
/\‘L‘\'}‘\f\\[\’\ - Basalt (Pliocene) Ash-flow tuff—Locally divided into: ~ sm——e—e- Tdtd
AN T18S
Qoba R A ’ . T [ Tdtf
% YK Basaltic andesite of the Cascade Range Tuff of Deep Canyon
T18S Qbarh '\,‘.;/1,‘ 0= Qbn, LTI L T e e Tdt
7 Qc o § Qba | Basaltic andesite (Holocene? and Pleistocene)— Divided locally into: Tuff of Fremont Canyon P
Egan { Qb
D e D Ny a TR ) ) ) L Tdtm
44°00' @bq e consyl O | \Q P ON/ | 44°00' ,\:ﬁ\c,lgél:ﬁ\\, Basaltic andesite of Le Conte Crater (Holocene or Pleistocene) Tuff of The Peninsula
122000 RE12E R7E R10E 30' R11E R12E 15' R13E R14E 121°00' Tt
Qbam Basaltic andesite of Mount Bachelor (Holocene? and Pleistocene) Tuff of McKenzie Canyon
CEBH-7 . . .
Base from U.S. Geological Survey, 1980; SCALE 1:100 000 Geology mapped chiefly by E.M. Taylor, 1974-95; D.R. Sherrod, 1994-95; .. . . Core hole—Showing name. Four deep drill-core holes in map area, all
........ ! ' 2 AR i i i i _ Tuff of Lower Bridge < e o
Universal Transverse Mercator, zone 10 1 0 ! 2 3 4 5 6 7 8 9 10 KILOMETERS M.L. Ferns, 1993-95; W.E. Scott, 1983-84, 1995; R.M. Conrey, 1995-96; G.A. Basgltlc and.esne of S.outh Slster. (Pleistocene) —Divided on basis of g within High Cascades. Not shown are numerous rotary-drill holes that
_ B} En=m= ; I ; g ;: g ; g : : Smith, 1995. Other sources shown in index of mapping intervening andesite (Qass,) into younger and older parts: . . . :
25,000-ft ticks £ 1 0 1 2 3 4 5 MILES Debris-flow deposits have been drilled for water wells throughout the lower elevations of the
2 Em=m= = — s — ] GIS database by R.D. Koch Qbass;, Basaltic andesite of summit cone map area
w00 5000 10000 15000 20000 25000 FEET Edited by J.L. Zigler; digital cartography by R.D. Koch, Kathryn Nimz, and Tdrcb Rhyolite of Cline Buttes (Miocene)
CONTOUR N TERVAL 40 METERS VAP LOGATION Taryn Lindquist Qbass, Basaltic andesite of upper flanks @ Glacier or perennial snow —Showing outline of ice and snow fields
APPROXIMATE MEAN 1 H H q . . .. . .
DECLINATION AOT CENTER OF MAP, 2004 SUPPLEMENTARY CONTOUR INTERVAL 10 METERS ManUSCrlpt approved for pUbllca“on Aprll 29' 1999 Tdrsf RhyOdaCIte SouthweSt Of Steelhead Falls (Mlocene) I'emall‘llng on fOuI‘ major peakS—Bl‘Oken TOp and North, Mlddle,
NATIONAL GEODETIC VERTICAL DATUM OF 1929 and South Sisters—in Cascade Range (southwest corner of map
area). sn, Snow
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242 Cliffs — Broter & North Spring Tumalo QD»am aéuft‘:’ A < Buttes [ ] Unpublished [ | Previously published or accessible through Much data used Some data used Sister & 3 w2 9
white Branch Lane / ?lster A Thee Crosk 2 ) library holdings (theses, dissertations) (arrowheads indicate where source maps extend beyond area shown) 14 \>< TC/I,((/‘ Triangle 38
Plateau 4 '\S"I'Sdtg're Butte Tumalo A. Chief sources B. Other sources consulted 29;‘”‘ : hins 8 % Hill % 44°00'
ster
\\‘ Three ' * Broken X X 7 Bull Qm?éey 0 2 4 6 8 10 KILOMETERS
South (L'flﬂ Triangle Tumalo Index to sources of mapping « L, Topa O 19 Spring Alfalfa ' ' ' ' ' |
Sister /A Broken ' AHIII Bull Butte 4 [Quadrangle names correspond to U.S. Geological Survey 7.5' topographic quadrangles unless indicated otherwise] %Q’ , Bearwallow || Bend
; NS .
. Top, TAM McARTHUR Spring Alfalfa @ A Butte - - - _ ;
Rock Mesa A( A RIM A Awb A Pilot ° 1. E.M. Taylor and D.R. Sherrod, unpub. map of Santiam 13. Taylor, 1998 26. E.M. Taylor, unpub. map of southeastern part of South Sister 40. Stearns, 1931 W LZ) v 7/ 32 N { Sedimentary dep0s1ts—Inc.ludes alluvium, Contact— Approximately located
Le Conte Crater o* Ac(a)l?:tzer gearwallow B‘Sltterey T A| Butte Junction and Three Fingered Jack quadrangles 14. D.R. Sherrod and D.E. Stensland, unpub. map of Cline quadrangle 41. Brown and others, 1980a Y.Q g ( 16 Qr Tumalo Cre® al ogt\lzvgsh, a.I:d far}l.;ilep osits —2  TFault—Dotted where concealed; ball and bar on
A ,.’ — Devils Hill utte a 2. E.M. Taylor, W.E. Scott, and D.R. Sherrod, unpub. map of Falls quadrangle 27. Taylor, 1978 42. Bacon and others, 1996; geologic map provided as written og’ "\ Todd Lake acial deposits— 11 downthrown side
Koosah A  &.-/ Talapus evlis TiI - "o Black Butte quadrangle 15. D.E. Stensland and D.R. Sherrod, unpub. map of Redmond 28. D.R. Sherrod and E.M. Taylor, unpub. map of the Tumalo commun., Steve Bacon, 1996 X | Andesite —Large areas of andesite lava flows
i W Butt chain of vents Tumalo Cr¢ : : — ——— Bouguer gravity contours—Contour interval, 2
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Figure 1. Location of geographic names used in text.

1U.S. Geological Survey, Hawaii National Park, HI 96718

2 Oregon State University, Corvallis, OR 97331

3 Oregon Department of Geology and Mineral Industries, Baker City, OR 97814
4U.S. Geological Survey, Vancouver, WA 98661

5 Washington State University, Pullman, WA 99164

6 University of New Mexico, Albuquerque, NM 87131

Figure 2. Sources of mapping used for geologic map: 2A, chief sources; 2B, other sources consulted.

Figure 3. Location of K-Ar and 40Ar/39Ar ages from map area. Encircled X's (29-33,57,78) indicate drill-core samples. Numbers correspond to map numbers listed in table 2.
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vent area for Bend Pumice and Tumalo Tuff. From unpublished Bouguer gravity map

of Bend 30- by 60-minute quadrangle plotted using U.S. Geological Survey data files
(R.J. Blakely, written commun., 1995). For similar published depiction, see Pitts and
Couch, 1978; differences between these two versions result from the different
contouring algorithms used.
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