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46 ég%ch - R e e e — ASl L e TS L L ; = ig%%'om CORRELATION OF MAP UNITS* Tif Troutdale Formation (Pliocene and Miocene?)—Semi- Basalt flows in Deer Island quadrangle approximately 200 groundmass of the same minerals plus Fe-Ti oxide and
1 Ny : 7 ; consolidated, massive, poorly sorted to well-sorted pebbly m near Columbia City, thins northward. K-Ar and minor interstitial glass (mostly altered to smectitic clay *
Approximate SURFICIAL DEPOSITS and cobbly conglomerate and local subordinate friable 40Ar/39Ar age determinations from the Columbia Plateau quartz or calcite)
250 000 FEET age in Ma sandstone. On Washington side of Columbia River, crops indicate that Grande Ronde Basalt flows were emplaced
—(WASH,) 0 — out in area about 2 to 4 km north of Woodland where as 16.5 to 15.6 Ma (Reidel and others, 1989). Based on field, East of Columbia River
af much as 80 m of conglomerate gradationally overlies sand chemical, and paleomagnetic properties, most Grande
Holocene and silt of Sandy River Mudstone. In Oregon, unit is Ronde Basalt flows in this quadrangle can be assigned to . . . .
mapped between Merrill and Tide Creeks based largely on informal members corresponding to those defined by - Dacite breccia (Eocene)—Poorly sorted monolithologic
Qa water-well logs. Troutdale Formation underlies large area Reidel and others (1989) on Columbia Plateau breccia composed of angular clasts as larg.e as I'm acToss
3093 2 to the east and southeast of this quadrangle (Mundorff, (terminology follows that of Reidel, 1998) of bla?k to red,.locally ﬂOW'baned, dacite in matrix of
Qfg ' 1964; Swanson and others, 1993; Howard, 2002; R.C. comml)nuiled dacite. leastls cpntlaln spa(rjse sn.1all.(50.5f 11nm
Qls UATERNARY ; ; ; across enocrysts o agiloclase and augite 1n a felsic
L Qfs Q Evarts, unpub. mapping). Clast populat19n dqmmated by Tgsb Member of Sentinel Bluffs—Flow or flows characterized P oy pus -
0.015 well-rounded cobbles of the Columbia River Basalt . ) cryptocrystalline groundmass. Forms small ridge east of
o . . s by relatively high MgO content (4.5 to 4.7 wt. percent) Interstate Highway 5 northeast of Martin Island. Most
Pleist Group; typically includes some light-colored granitic and . . . .
eistocene " . . . and normal magnetic polarity. Contains scarce plagioclase likely a block-and-ash deposit generated by collapse of a
0,050 — osh quartzo elcispathlc 'mtzltami)lrphlc fngS afll)d (':OIISPIC'LI(;)US' phenocrysts as large as 5 mm across in a fine to medium- dacite dome
- B’ quartzite clasts stamned yellow to brown by iron oxides, grained, intersertal to intergranular, microphyric
weakly to moderately. cem;nted b?’ clay and limonite groundmass with minor olivine; commonly diktytaxitic. T . . . .
Qoo Produced by Wether;ng of basaltic clasts. Sandstone As much as 90 m or more thick. Chemistry, petrography, vs Volcaniclastic sedlmentary roc!(s (Eocene)—]?werse
\ 1nterbeds and matrix o conglo.rr%erate gen'erz'llly composed and remanent magnetization (J.T. Hagstrum, written assembllage Qf.contlner}tal volcaniclastic rocks of inferred
T 5092 Unconformity of micaceous arkose C(.)mposmon.all'y 51m11'ar to Sandy commun., 1999) indicate equivalence with Sentinel Bluffs epiclastic origin. Con51st.s of generally well bedded, well-
aTe Pleistocene River Mudstone. These lithologies indicate primary S(}urce unit of Reidel and others (1989: Beeson and others, 1989; sorted to Poorly sorted siltstone, sands.tone, c.onglomfarate,
or Pliocene areas east of the' Cascade Range and depos1t10nf rom Wells and others, 1989), which is within the N, a.nd breccia, alllcomposed of vol.canlc debris. Typlcglly
. ancestral Columbia River. Upper several meters o ur}lF magnetostratigraphic unit of Swanson and others (1979) light green to olive green or greenish gray but als-o.whlte,
Unconformity Fhoroughly decomposed to red, structureles.s, clayey soil; and was erupted about 15.6 Ma Fan, brown, or maroon. Texturally and compogltlonally
Pliocene in such areas, presence of scattered quartzite pebbles on immature; most abundant clasts are volcanic rocks
Tif and Miocene? surface is only evidence of parent material. Highest . ) ) petrographically similar to interbedded lava flows and
Pliccene? mapped exposures found at elevation of about 550 ft (170 g Member of Winter Water—Sparsely plagioclase-phyric tuffs; other components include plagioclase, Fe-Ti oxide,
e }and Miocene m) but original top of unit was apparently much higher, as to glomerophyric basalt with relatively low MgO content and pyroxene crystals, pumice, vitric ash, and carbonized
indicated by scattered quartzite pebbles in soil at (3'7.“’ 3.9 wt. percent) and normal magnetic polarity; plant remains. Interpreted as debris eroded from older and
5091 Unconformity elevations as high as 1200 ft (365 m) plaglqclase phenocryst§ 1 to 3. mm across, groundmass penecontemporaneous volcanoes and deposited in streams
{ gphy.rlcl t](;lsfp}ars(ely. II-II_ICI'(l))I;hyI'IC. Upderllles ZI(I)lemeB of and lakes in medial to distal volcanic settings. Indurated,
entine uffs (unit SD); approximate to m : : :
BEDROCK Sandy River Mudstone (Pliocene? and Miocene)—Variable . . 9 PP v ol but easily eroded owing to pervasive replacement by soft
. . . thick. Chemical and paleomagnetic characteristics indicate clay minerals and zeolites, hence poorly exposed
l Intrusive rocks Volcanic and sedimentary rocks bUt. generally f1ne'-gra1n<'3d an(.i poorly indurated probable correlation with Winter Water unit of Reidel and
- sedimentary rocks' including thln—beddeq claystone, others (1989; Beeson and others, 1989; Wells and others, . . . o
West of Columbia River East of Columbia River mudstone, and sﬂtstone,. planar, lenticular, and 1989), which is within the N, magnetostratigraphic unit of Tt Tuff (Eocene)—Apdes1tlc to r'hyf)htlc tuff, pumiceous l.apllh
crossbedded sandstone and siltstone, and lenses of pebbly Swanson and others (1979) tuff, and pumiceous and lithic tuff breccia lithologically
153 — sandstone and pebble to small-cobble basalt-clast similar to tuff of Goble Volcanics (unit Tgvt). Well-
' - conglomerate, commonly limonite cemented. Underlies o ) exposed in cliffs along east bank of Columbia River near
5090 Unconformit extensive upland surface as high as 500 ft (150 m) west of Tgo Memberl of Ortl.ey—Aphyrlc, intersertal to intergranular Martin Bluff, in nearby railroad cuts, and along Interstate
Y Columbia River, where unit is as much as 100 m thick. basalt with relatively low MgO content (3.4 to 3.6 wt. Highway 5 northeast of Martin Island
Tie Distribution east of river patchy; a sandstone-dominated percent) and normal magnetic polarity. Underlies member
156 — : ~ : of Winter Water (unit Tgww). Approximately 20 to 60 m
section as much as 120 m thick overlies Paleogene thick. Chem: 11( 4 g | ). App o y 2 0o - Basaltic andesite breccia (Eocene)—Massive, unsorted,
bedrock adjacent to Interstate Highway 5 about 2 to 4 km 1ck. Lhemically and paleomagnetically equivalent to - o
Tgww . ; ; ; . monolithologic diamictite composed of angular clasts as
Miocene TERTIARY north of Woodland and erades upward into conelomerate Ortley unit of Reidel and others (1989; Beeson and others, . .
a8 P nglo 1989: Well d oth 1989), which i ithin the N large as 1 m of dark-gray to reddish-gray, aphanitic to
of Troutdale Formation. Typical sandstone is light to » Wells and others, » which 1s within the N, : - . o .
Tgo di d d Iv friable where fresh h magnetostratigraphic unit of Swanson and others (1979) seriate, sparsely vesicular basaltic andesite in yellowish-
medium gray and moderately friable w iere Ires » weathers gray matrix of comminuted basaltic andesite.
Tgru to orange-brown color, lqcally llmonlte-ceglented, . . . Predominantly clast supported but lower part of unit
] composed of subangular grains of quartz, plagioclase, Tgru Unassigned,  reversely-magnetized,  high-MgO shows inverse grading and higher proportion of matrix. At
| 5089 orthoclase, a variety of volcanic and metamorphic rock basalt—Two or more flows with generally intermediate least 50 m thick; base not exposed; top locally weathered
- fragmer}ts, muscovite, and minor biotite, tourm.aline, MgO contents (4.1 to 4.2 wt. percent) and reversed to limonite-stained and bleached saprolite and
= T6N formi magnetite, . h'ornblendez and. pyro?(er.le. Lenticular magnetic polarity (J.T. Hagstrurg, written commun., 1999, unconformably overlain by Sandy River Mudstone. Clasts
e T%I-\I' Unconformity conglomeratic interbeds lithologically similar to Troutdale 2002). Forms bulk of Maple Hill. Locally contains rare consist of plagioclase, augite, and altered olivine <] mm
: A }Oligocene Formation. Features such as crossbedding and cut and fill plagioclase phenocrysts as large as 5 mm across in a across in an intergranular to pilotaxitic groundmass of
300 — Tp structures indicate fluvial depositional er}vironment. micrqphyric., intersertal to intergr.anu'lar gro.ur?dma.ss. plagioclase, pyroxene, and Fe-Ti oxides poikilitically
Unconformity Varicolored, clayey, tuffaceous beds with locally Relatlvely high CaO and Cr contents indicate affinity with enclosed by equant oikocrysts (<0.5 mm) of hypersthene.
abun('lant carbonaceous yvoody fragments unconformably high-MgO Grande Ronde basalts (M.T. Beeson and T.L. Textural characteristics suggest unit is a debris-avalanche
overlie member of Sentinel Bluffs of the Grande Ronde Tolan, oral commun., 2001). Does not correspond to any deposit like the one formed in 1980 at Mount St. Helens.
36.0 — s BasalF (unit Tgsb) southwest of Columbla City; observe'd of the informal members described by Reidel and others Wilkinson and others (1946) considered breccia to be
s 36.1=0.3 7= only in quarry-wall exposure immediately south of this (1989) interbedded with Troutdale Formation sediments, but an
'36.8:0.2 Tgvt Tgvb Tt Tba Txa Eocene quadrar}gle, hence distribution of unit in this area is “AM¥Ar age of 37.3:0.3 Ma (R.J. Fleck, written
uncertain; at least 20 m and possibly as much as 50 m -Basalt-cobble conglomerate (Miocene)—Poorly lithified, commun., 1999) demonstrates it is a late Eocene bedrock
37.310.3- thwk'. Lithology and s'tratlg.raphlc p081F10n of these poorly sorted, clast-supported conglomerate composed unit
depos.lts suggest correlation with Sandy River Mudst(?ne largely of weathered, rounded, pebbles and cobbles of
Oi {fllmlgle éfl9(?3)6,41)0werdm\i]1‘{11|i)(er 01£ Troutt.dale I;o;m;tlotn Grande Ronde basalt, accompanied by smaller amounts of Tba Basaltic andesite (Eocene)—Flows and flow breccia of dark
0 undor , an ilkes Formation of Roberts L . - ! ] )
*Age of epoch boundaries from time scale of Berggren and others (1995). “°Ar/3°Ar ages shown in Ma are from table 2 (1958): the strata overlying Grande Ronde Basalt near clasts similar to Eocene volcanic rocks of the area. gray to brown, porphyritic to seriate to aphyric basaltic
S B Columbia Citvy mav be equivalents of the Vantace Lensoid body approximately 40 m thick that occupies andesite lithologically similar to flows of Goble Volcanics
3 I ) y y q g paleochannel incised into marine sandstone (unit Tpb) and : . : : : :
T S interbeds (Beeson and others, 1985; 1989; Beeson and direct] derlies 1 . diate. M do Rond (unit Tgvb); unit locally includes minor andesite flows
5 5087 S Tolan, 1990). Plant fossils from locality along route of trectly under 1es ow-to-intermediate-MgO Grande onde and volcaniclastic rocks too small or poorly exposed to
& N ’ 7 Y g Basalt flow (unit Tgru) on northeast flank of Maple Hill. map
- % {n:er:ti? nghv&;ay 5 lnea;rl.east ed.ge of q(léa(liraélgleb are Correlative with the Scappoose Formation of Van Atta and
= . . . : atest Miocene to early Pliocene in age (E.I. Sanborn, Kelty (1985
DESCRIPTION OF MAP UNITS @B Silt and. sand fac1es—'Unconsol.1dated deposits of cited in Wilkinson and others, 1946) y( ) Txa Xenolithic andesite (Eocene)—Distinctive flow of platy,
rhythmically bedded silt and fine sand that form . . .
ith surf | . £ 200 to 250 ft (60 . . . medium- to dark-gray, commonly microvesicular, sparsely
SURFICIAL DEPOSITS ;esfrace; wit S“; lece g evla(“‘”:is é’ | bFO o tL( 110 BEDROCK Tpb | Pittsburg Bluff Formation (Oligocene)—Poorly exposed and porphyritic andesite containing scattered mafic xenoliths.
m)d et;woeen ide hr.ecla( an B(i umh 1a 1ty_. ofca i deeply wegthered, massive, frlabl.e, well-l?ed.ded, fine- to Contains phenocrysts of plagioclase (1 to 2 percent; 0.5-1
o Artificial fill (Holocene)—Unconsolidated  soil sand exceeds m in t ic ness.. uis gr.ay in fres . coarse-grained, tuffaceous, arkosic, and lithic sandstone, mm long), augite (<0.5 percent; 0.5-1 mm across), and
) ’ exposures but rapidly oxidizes to light brown. Intrusive rocks siltstone, mudstone, tuff, and rare granule and pebble i . . :
ravel, and rock used to construct elevated road and rail- . ’ ’ ’ olivine (<0.5 percent; 0.5-1 mm across; altered to smectite
& ’ Composed largely of quartz, feldspar, and conspicuous conglomerate. Crops out only west of Columbia River. S : : : : : :
5086 road beds and levees on Columbia River floodplain . ndicati d . by Columbia Ri ) e " + hematite; with minute inclusions of chromian spinel) in
and sandy dredge spoils removed from Columbia River mu;COV}ite,blnllcatllng ePOS%E.OH y Co lclln(ll 12 .1ve; - Intrusive dacite (Eocene)—Tabular to irregular dikes and Approximately 200 m_thICk m thl_S quadrangle but .b.Oth a dark, Fe-Ti oxide-rich, commonly streaky, microgranular
shipping channel I'E.lt F:Irt anhy oca stlrearrllls. in url1mappe epcilslts 0 sills of black, sparsely to moderately porphyritic, vitric bas.e and top of unit are eros101-1a1. unconformities. to cryptocrystalline groundmass. Subsequent, angular to
siml ar ¢ ara}f.te; Oiag)oyf mlazn(; ¢ toIpograp yd to pyroxene dacite and silicic andesite intruding Eocene Thickness increases to the west (Wilkinson and others, ovoid xenoliths, <1 cm across, of coarse-grained,
Q Alluvi Hol d Pleist U lidated clevations as high as ' m). Interpreted as strata east of Columbia River. Commonly exhibits well- 1946). Depositional environments predominantly shallow moderately recrystallized, porphyritic basaltic andesite
? uvium (Holocene an eistocene)—Unconsolidated, slackwater sediment that settled out of temporarily developed columnar jointing. Consists of phenocrysts of marine but unit contains rare lignite seams (Yancey and constitute as much as 3 percent of flow
poorly sorted to w.el.l-sorted, massive t'o laminated, ponded floodwaters. Although silt and sand deposits plagioclase (5-15 percent; 1-2 mm long; commonly Geer, 1940; Wilkinson and others, 1946) indicating local
commoqu cr.oss—stratlfled.sand, silt, and minor gr.avel of near Columbia City are older than gravel facies (unit contain abundant glass inciusions) augite (’1_5 percent; subaerial, deltaic, or coastal plain settings. Sandstones )
Columbia River floodplain and local accumulations of Qfg), those found elsewhere may be in part coeval with 0.5-1 mm across), and hypersthene’ (054 percent; 0 5_1’ consist of angular to subangular grains of porphyritic to Contact—Pashed where approximately located; short-dashed
poorly Fo moderately sorted, crgdely stratified sand and gravel, reflecting different hydraulic environments in a n;m across) and,microphenocrysts of Fe.Ti oxic’le ‘(<1 aphyric, mafic to intermediate volcanic rocks, pumice, where inferred; dotted where concealed
gravel ln'Valley. bottoms O'f trlbuta.ry streams. L.Oca.lly single flood percent' 02,'_05 mm) in a hyalOplllth to pilotaxitic metamorphic rocks’ monocrystalline quartz, plagioclase
3085 includes fine-grained lacustrine, aeolian, and organic-rich . T oaeide and alkali feldspar, muscovite, biotite, green and brown —1L — Fault—Dashed where inferred; dotted where concealed. Ball
hd . 1 d £ artificial fill groundmass of plagioclase, pyroxene, and Fe-Ti oxide in ) ORI ) X ) ) X
?;;S eposits as well as unmapped areas of artificial 11 Qsh Mount St. Helens-derived alluvium (Pleistocene)— abundant reddish, variably hydrated glass. 40Ar/39Ar hornblende, pyroxene, epidote, titanite, apatite, zircon, and bar on downthrown side. Arrows show relative hori-
Unconsolidated, moderately to poorly sorted, crudely incremental heating age of 36.8+0.2 Ma determined on and garnet. Exposures 3 tp 5 km west of qua-drangle zontal movement
—=1 55' 00" bedded, coarse sand and sandy, clast-supported, pebble plagioclase from intrusive body on west flank of Green contain a mollluscan. fa.una similar to that of the Elttspurg
Qls Landslide deposits (Holocene and Pleistocene)—Diamictons and cobble gravel that forms small dissected terrace Mountain (R.J. Fleck, written commun., 1999) Bluff Formation (W11k1nsop and others, 1946), which is of / Basaltic andesite dike
of bedrock and (or) surficial material transported remnant about 1.5 km northwest of community of Deer latest Eocene to early Oligocene age; poorly preserved
downslope en masse. Mapped slides predominantly deep- Island, Oregon. As much as 20 m thick. Deposit i ) molds and casts of gastropods and pelecypods collected . )
seated failures ranging from more or less coherent slumps dominated by Tertiary volcanic rocks but larger clasts Volcanic and sedimentary rocks from roadcut about 1.5 km southeast of Maple Hill are St“ke. and dip of beds
to internally disrupted rock-avalanche deposits; small include distinctive weathered, white to light-gray, consistent with an Oligocene age and probably reflect 2 Inclined
s084 unmapped debris-flow deposits are widespread in terrain coarsely porphyritic, quartz- and biotite-phyric dacite of West of Columbia River deposition. in shallow continental shelf setting (E.J. D Horizontal
characterized by thick soil horizons. Landslides the kind produced during the earliest eruptions at Mount Moore, written commun., 1999). As mapped, upper part
particularly abundant in areas underlain by poorly St. Helens volcano (Crandell, 1987; Mullineaux, 1996); Columbia River Basalt Group (Miocene)—Fresh, gray, may include beds correlative with the late Oligocene to 12 Strike and dip of compaction foliation in pumiceous lapilli
consolidated sedimentary rocks of the Pittsburg Bluff grains of plagioclase, quartz, and biotite, similar to variably vesicular, aphyric to sparsely plagioclase-phyric mldd.le Miocene Scappoose Formation (Warren and —= tuff
Formation (Tpb) and clay-rich tuffaceous rocks (units phenocrysts in the dacite, dominate the sandy fraction. lava flows of tholeiitic basalt and basaltic andesite. Norbisrath, 1946; Van Atta and Kelty, 1985)
Tlvs and Tt). Slomall unfmapped slides are 2:1150 fCOIIlIIlOIIl Cros.sbedding indicates deposition from we§t-northwest- Unaltered I.mture contrasts with pervasive zeolit.ejfacie.:s 5 Strike and dip of platy parting in lava flows
along steep slopes of terraces composed olf poorly flowing currents. Terrace inferred to be distal remnant metamorphism of Paleogene rocks. Where best visible in Goble Volcanics (Eocene)—Dominantly mafic lava flows and
consolidated, flne-gramc?d flood deposits (unit Qfs) or of large but ephemeral alluvial fan constructed at mouth quarry-wall exposures, flows typically exhibit well- interbedded volcaniclastic beds west of Columbia River. 12 . . .
beds qf the 'Sandy River Mudstone and Troutdale of Lewis River following major eruption(s) during the developed colonnade and entablature jointing patterns and In this quadrangle consists of: ° Sample locality for chemical analysis—See table 1
Formation (units Tsr and Ttf) Ape Canyon eruptive stage of Mount St. Helens, ca. 50? vesicular flow tops. Upper few meters commonly
5083 to 36 ka (Crandell, 1987; Scott, 1989) or possibly thoroughly weathered to red saprolite. In this quadrangle, Tov Tuff—Heterogeneous unit composed of andesitic to 37.3+0.3 Sample locality for radiometric age determination and age
Cataclysmic flood deposits (Pleistocene)—Sediments depos- earlier (Berger and Busacca, 1995; Whitlock and others, consists of: rhyolitic tuff, pumiceous lapilli tuff, pumiceous and lithic ‘A in Ma (1-6 error)
ited by colossal glacier outburst floods or jokulhlaups ini- 2000; M.A. Clynne, oral commun., 1999) (uff breccia; very poorly sorted, matrix-supported,
tia-ted by r.epeated failures of ice d.am at Pleistocene Lake Wanapum Basalt relatively coarse-grained deposits predominate; inferred to X M Megafossil locality
Missoula 31n Montana, some of which released as mu?h as Qoo Old Outwash deposits (Pleistocene)—Unconsolidated, Frenchman Springs Member be mostly of pyroclastic-flow and lahar origin. Exposed in
2184 km" of floodwater (Bretz, .1925’ 1969; Allison, moderately weathered, moderately sorted to well-sorted Basalt of Sand Hollow—Small erosional remnant of roadcuts along U.S. Route 30 north of Tide Creek. 122°52'30" 122°45'00"
1978; Baker and Bunker, 1985; Waitt, 1985, 1994, 1996; cobble gravel that unconformably overlies Neogene . . . . . Generally light colored, ranging from white to light gray R A - :
A . . dark gray, microvesicular, nearly aphyric to microphyric, 000
Allen and others, 1986; O'Connor and Baker, 1992). Many sediments (units Tsr and Ttf) on slope about 3 km north ; to green; weathers buff to yellowish brown. Most tuff beds p 4 R
. . . . spheroidally weathered basalt exposed on western flank of ’ s
| _ 820000 FEET floods, hydraulically dammed by the relatively narrow of Woodland. Contain well-rounded clasts of diverse . . . : exhibit minimal compaction, and some contain
(OREG.) Do . . . . AN . Maple Hill. Contains widely scattered plagioclase ’
constriction of Columbia River valley in northern part of volcanic rocks similar to Tertiary rocks of the Cascade uncompacted pumice blocks as large as 30 cm across.
082 quadrangle, temporarily ponded in Portland Basin, backed Range but lacks quartzite and Columbia River Basalt phenocrysts and glomerocrysts as large as 1 cm and Ancular lithic blocks in lahar brecci 1 1
. b 1 dd ted ded sedi & XS qua e plagioclase and rare olivine microphenocrysts about 1 mm ngular lithic blocks 1n lahar breccias as large as 1 m
up into tri utgry valleys, an -eposne suspended sedi- Group clasts, indicating a Lewis River rather than Co- across in intersertal groundmass of plagioclase laths and across. Carbonized woody debris present in some beds,
ment load.(Trlmblle, .1963). Radiocarbon ages and tephro- lumbia River source. Clas.ts attributable Fo Mount St. augite and olivine granules in abundant virtually opaque especially near their base. Phenocrysts rarely constitute
chronologic data indicate most recent floods occurred be- Helens volcano or to Pleistocene basaltic centers in . . o : more than 10 percent of juvenile material in tuff and
. . . glass with skeletal Fe-Ti oxides; microvesicles partly
tWeen abOUt 155 and 127 ka (Waltt’ 1994) although there LerS Valley aISO absent. About 40 m tthk. Interpreted . . . include plagioclase augite hypersthene and Fe_Ti Oxide
. . . . : . ” . filled with calcite or green, yellow, or orange clay. ’ ’ ’
is evidence for older cataclysmic flooding events (Patton as glaciofluvial deposits related to one or more periods Disti ished f Grande Ronde Basalt fl b but no quartz, hornblende, or biotite. Original glass is
d Baker, 1978; McDonald and Busacca, 1988; Zuffa f earl iddle Plei laciation in Lewis Ri istinguished trom Girande konde basa ows by a - : :
an > > ’ ’ ] of early or middle Pleistocene glaciation in Lewis River higher TiO, content of about 3.0 wt. percent (table 1). completely replaced by fine-grained smectites and (or)
and others, 2000; Bjornstad and others, 2001). In this drainage (Mundorff, 1964; Crandell, 1987; R.C. Evarts, : : : zeolites, of which clinoptilolite is the most common.
d le divided into: . Chemistry, petrography, and magnetic polarity (J.T. ’ ’ -
quadrangle divided into: unpub. mapping) Hagstrum, written commun., 2001) indicates correlation “OAr/*Ar age of plagioclase separated from a crystal-rich
s 5081000mN . ' . . with informal basalt of Sand Hollow on Columbia Plateau lapilli tuff in northwestern part of quadrangle is 36.1+0.3
— Qfg Gravel facies—Unconsolidated deposits of massive, poorly QTe Conglomerate (Pleistocene? and Pliocene)—Semi-consoli- (Beeson and others, 1985; 1989; Hooper, 2000) erupted Ma (R.J. Fleck, written commun., 1999)
sorted, pebbly to cobbly gravel. Forms 1-3-m-thick veneer dated, thick-bedded, poorly to moderately well sorted, about 15.3 Ma (Reidel and others, 1989). Position
on terrace surface l?etween Columbl.a City and Deer Island clast-supported, commonly crossbedded, open-work and topographically below Grande Ronde Basalt flows Tgvb Basaltic andesite—Flows and flow breccia of dark-gray to
and smaller deposit north of Martin Island. Diverse and sand-matrix, pebbly to cobbly conglomerate that under- suggests this flow occupied canyon eroded into the older brown, porphyritic to seriate to (rarely) aphyric basaltic
variable clast population; well-rounded to subangular lies virtually undissected terrace surface that slopes uni- flows andesite. Flows generally 3 to 6 m thick, with reddish,
clasts, generally <30 cm diameter, include Columbia Riv- formly from 90 ft (27 m) at Columbia City to 60 ft (18 vesicular, zeolitized tops; flow interiors blocky jointed to
§r Basalt Group, Tertiary and Qua.ternary qucamc rocks m) at Deer Island. .Less intensely weathered than typical Grande Ronde Basalt—Light- to dark-gray, vesicular to platy. Flows locally separated by thin (<0.5 m thick),
rom the Cascade Range, pre-Tertiary granitic and meta- Troutdale Formation conglomerate. Well-rounded to . cul hvric t . hvrie ¢ | massive, red-brown paleosols developed on fine-grained
hic rocks, and quartzite. South of Columbia City, de- b ded cl hiefly Terti lcani k microvesicular, aphyric to-microphync {to sparsely : : :
: e\ . : 45°50'30" morp ’ q : Y, subrounded clasts are chiefly Tertiary volcanic rocks plagioclase-phyric lava flows of tholeiitic basaltic tuffaceous interbeds. Typical flows contain phenocrysts of
4505%I:23(2)<:52_.30.. 510 . . t W : ey } : o : - : — 122%8100" posit rests on Grande Ronde Bagalt and CODSI?tS of suban- derived from the Cascade Range and Columbia Plateau; andesite with relatively low TiO, contents (table 1) plagioclase (10-35 percent; 1 to 5 mm long) and olivine
}@»@ _ (SAINT HELENS) Geology mapped by R.C. Evarts, %, ﬁillar tcé1 adntgular;)zijsaltl:lasts with hétlf: ijlltrllx, p.resurrclie.l— scarce pebl?les of co.ar.se-gramed granitic rocks, quartz- characteristic of the Grande Ronde Basalt of the Columbia (as much as 4 percent; 0.5 to 2 mm across; commonly
@3 18 SCALE 1:24 000 1997-1999; assisted by K.S. Anderson, ., y eroded from bedrock outcrops at saint Helens immedi- ite, and Pliocene olivine-basalt also present; typically River Basalt Group (Mangan and others, 1986; Beeson partly resorbed and rimmed by fine-grained granular
¢ Base from U.S. Geological Survey, Deer Island, L 1 s 0 | MILE 1997; B.H. Reid, 1998 @O ately upstream. Deposit near Martin Bluff contains abUI_l‘ weakly to moderately cemented by clay and limonite. and others, 1989; Reidel and others, 1989). Typical pyroxene + magnetite; invariably replaced by smectite +
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