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and 1993 topographic base maps, show how stream channel locations changed as a result of the
1996 and 1997 Willamette Valley floods. Mapping was augmented by x-ray fluorescence (XRF)
geochemical analyses of selected volcanic units. All geochemical samples were prepared and
analyzed by S. A. Mertzman of Franklin and Marshall College, Lancaster, Pennsylvania. Analyti-
cal procedures for the Franklin and Marshall X-ray laboratory are described by Boyd and
Mertzman (1987) and Mertzman (2000), and are available online at http://www.fandm.edu/x7985.
Major-element determinations, shown in table 1, have been normalized on a volatile-free basis
and recalculated with total iron expressed as FeO*. Descriptive rock unit names were derived
from normalized XRF analyses plotted on the total alkalis versus silica diagram (TAS) of Le Bas
and others (1986) and Le Maitre and others (1989) (Figure 3).

GEOLOGY

Bedrock units in the map area include Paleogene marine and non-marine tuffaceous sandstone,
mafic lavas, volcaniclastic conglomerate and breccia, and dacite and rhyolite ash-flow tuff.
Tuffaceous sandstone and conglomerate of the late Eocene and early Oligocene Eugene and
Fisher formations are the oldest units exposed in the quadrangles. The Eugene Formation (Teom)
(Smith, 1924) includes sandstones and siltstones that were deposited in a generally shallow
water marine environment, as evidenced by megafossils from Peterson Butte near Lebanon
(Washburne, 1914; Allison and Felts, 1956). Intertonguing nonmarine tuffaceous sandstone,
pebble conglomerate, and siltstone, as interpreted from the lack of marine fossils and presence
of coal layers and plant debris, were included in the temporally coeval Fisher Formation (Teof).
Both formations are as old as late Eocene, and, in the case of the Eugene Formation, contain
Refugian and late Narizian Stage marine microfossils. Near Eugene, Retallack and others (2004)
and Murray (2006) used the 40.1 + 0.6 Ma tuff of Fox Hollow to mark the base of the Eugene
Formation. Underlying mudflows, basalt lavas, and fluvial conglomerates and sandstones at Fox
Hollow are part of the older Fisher Formation (Murray, 2006). Marine sedimentary rocks beneath
the tuff of Fox Hollow are considered to be part of the Spencer Formation (Retallack and others,
2004). Younger Fisher Formation strata overlie Eugene Formation strata east and north of
Eugene (Retallack and others; 2004; Hladky and McCaslin, 2006).

Along the central axis of the quadrangle, Fisher Formation tuffaceous sandstones and
conglomerates are interbedded with porphyritic basaltic andesite and andesite lavas (Teoa) of
late Eocene age or early Oligocene age. Here the Fisher Formation also includes the tuff of Holley
(Toth), which directly overlies the Sweet Home petrified forest (Richardson, 1950; Gregory, 1968).
Together the porphyritic basaltic andesite lavas, lithic ash-flow tuff, and tuffaceous fluvial
sedimentary rocks form a stratigraphic package that has been cut by a younger suite of high
magnesium, coarse-grained pyroxene basalt and diabase plugs (Teoi). Coeval high magnesium-
pyroxene basalt lavas are juxtaposed against and locally onlap the older suite of basaltic andesite
and andesite lavas and ash-flow tuff (Teob).

Low-standing, gravel-capped ridges in the northern part of the Brownsville 7.5
quadrangle, south of Peterson Butte are made up of poorly consolidated, clay-rich Pliocene and
Pleistocene deposits (QTs). These ridges, together with the high terrace north of the Calapooia
River, correlate with the Leffler Gravel of Thayer (1939) and are underlain by silt and clay,
deeply-weathered gravels, and deeply weathered Paleogene bedrock. Based on engineering drill
holes and water well logs from the eastern margin of the Willamette Valley, west of Brownsville,
fine-grained, commonly blue-colored silty and sandy clays with interbedded sand and fine gravel
lenses form the Calapooia clay of Niem and others (1987). The Calapooia clay is defined by Niem
and others (1987) to be a sequence of largely fine-grained sediments as much as 100 m (328 ft)
thick that unconformably overlies weathered Paleogene units. Contacts between Neogene

brown, and pale brown to pale yellow arkosic and tuffaceous marine sandstone and siltstone.
Unit includes pebbly, tuffaceous sandstone interbeds. Sandstones are typically poorly exposed.
The contact between the Fisher Formation and Eugene Formation is poorly constrained and is
interpreted from the transition from marine (glauconite-bearing sandstones) to non-marine
(coal-bearing sandstones). Placement of the exposures at Lone Pine Butte in the Eugene
Formation is on the basis of fossils reported by Allison and Felts (1956).

Tertiary Volcanic and Sedimentary Rocks

Early Western Cascades

Porphyritic andesite (early Oligocene) — Blue and black, porphyritic, platy andesite and
dacite lavas. Knob south of the Calapooia River is a porphyritic, two pyroxene andesite that
contains glomerocrysts of plagioclase, clinopyroxene, and hypersthene. Plagioclase pheno-
crysts vary in size from 0.5 mm to as much as 2 mm in diameter. Groundmass minerals include
granular clinopyroxene and opaque minerals. Geochemically, unit Toa contains 60.23 to 62.28
weight percent SiO,, 1.24 to 1.34 weight percent TiO,, and 13.7 to 15.6 ppm Nb (Table 1, Figure
3). Iron to magnesium ratios range from 3.48 to 6.15. The composition of the unit (Toa) in both
the Brownsville and Union Peak 7.5' quadrangles is generally similar to the underlying higher
silica flows of unit Teoa. Oligocene age on the basis of K-Ar ages of 29.7 + 0.4 and 28.9 + 0.5
Ma from similar lavas exposed to the south (Lux, 1982). In the Union Point 7.5' quadrangle, high
silica andesite and dacite lavas overlie a high magnesium basalt lava that is similar to a high
magnesium flows of unit Teob.
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Coarse grained and holocrystalline. Includes anorthositic diabase with large plagioclase pheno-
crysts as much as 4 mm in length set in a holocrystalline groundmass made up of plagioclase
laths and intergranular clinopyroxene crystals. Other phenocrysts include altered olivine and
clinopyroxene. Coarse-grained basalt intrusions are marked by round clots of cumulate-
textured clinopyroxene set in a holocrystalline groundmass of plagioclase laths and intergranu-
lar to subophitic clinopyroxene. Other phenocrysts include plagioclase and altered olivine
crystals. Chemical compositions range from basalt to andesite, with 51.62 to 56.93 weight
percent SiO,, 0.72 to 0.96 weight percent TiO,, 4.50 to 7.97 weight percent MgO, and 3.5 to 6.6
ppm Nb (Table 1, Figure 3). On the basis of similar high magnesium and low niobium contents,
the intrusions are considered to comagmatic with lavas of unit Teob.

STRUCTURE

Geologic structures in the map area are inferred largely on the basis of topographic expression
and geophysical data, including multi-channel seismic reflection lines from a 1977-1978 study
by Mobil Oil (Graven, 1990). The Paleogene section is folded about a series of northeast-
trending folds that plunge to the northeast (Beaulieu and others, 1974). Fold axes are crossed
by a series of west- to northwest-trending faults that do not appear to displace the fold axes.
The faults depicted on the map are inferred largely on the basis of topographic linears and
apparent offsets of the tuff of Holley. Narrow northwest-trending shear zones, some of which
are marked by stockwork chalcedonic quartz veins, are intermintently exposed in active aggre-
gate quarries situated near some topographic linears.
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TIME ROCK CHART EXPLANATION Fisher Formation
QT Millions of years' . . . . By Mark L. Ferns and Jason D. McClaughry
S ° Upper Cenozoic Surficial and Valley-Fill deposits ) ) . ) ) )
S Middle Eocene to Oligocene non-marine volcaniclastic sedimentary rocks and tuff (Teof) and This aeologic map was funded in part by the USGS National Cooperative

E 8 atf Alluvium (Holocene and late Pleistocene) — Unconsolidated channel and flood plain basaltic andesite, andesite and dacite. Equivalent to the Fisher Formation of Schenck (1927), Geologic (i:\’/la ?n Prop ram through S"I:')ATEI\%AP Award #OSHQAGOOSF; Additional
<0 Qa Qls Qys Q deposits, primarily of gravel, sand, and silt, found in and along modern stream drainages. The Beaulieu (1971), and Retallack and others (2004). Subdivided in the quadrangle, on the basis 9 pping Frog 9 i f - Additior
Z|T Y Y9 nit includes the Qal and Q nits of O'Connor and others (2001) and Qal. Qng. Qns. Q nd of lithology, into: funding came from the State of Oregon. The views and conclusions contained in
5 [ 0.01 unitincludes the ia’ a au units ot onnor and o ers ( ; )a 2a, NG, LS, yg a ' ’ this document are those of the authors and should not be interpreted as necessarily
E|c Qws Qys units of Wiley (2006). Unit also includes hill slope colluvium marginal to upland streams. . . i . ting the official polici ith d or implied. of the U.S t
) § Qtg Mapped distribution corresponds in part to areas mapped as Camas, Newberg, Wapato, Teof Fisher Formation (middle Eocene to early Oligocene) — Light gray to brown, and pale representing the officia’ policies, erther expressed or implied, ot the L. government.
(SRR Chapman, and Chehalis soils (Langridge, 1987). Balster and Parson (1968) recognized two o yellow feldspathic sandstone and pebbly tuffaceous sandstone. Unit includes massive

= erosional surfaces within this unit, an older Ingram surface that includes channels 6 or more sandstone, finely-laminated fine-grained sandstone and siltstone that contain woody debris, as REFERENCES

° 18 meters above the modern flood plain and a younger Horseshoe erosional surface which well as bentonitic claystone. Unit is characterized by fluvial sandstones containing woody debris

S corresponds to the modern flood plain. Balster and Parson (1968) report the upper age of the and minor coal beds and grades upward and eastward into fluviatile volcaniclastic deposits. ) ) ) ) . .

8 QTs older Ingram surface to be 3,290 years B.P. Fisher Formation sandstones are poorly exposed in the quadrangle and are commonly Allison, 1. 8., 1?35’ Glacial erratics in ~ McKeel, D. R. 1985, Biostratigraphy of

o 53 described as gray sandstone in water well logs. Unit is equivalent to the coal-bearing, nonmarine Willamette Valley: Geological Society of explorat_lon wells, southern Willamette Basin,

' Gravel, sand, silt, and clay (Holocene and Pleistocene) — Slope wash, alluvial fan, volcanic sandstones and tuff identified by McKeel (1985) in the upper 914 m (3,000 ft) interval of America Bulletin, v. 46, p. 615-632. Oregon: Oregon Department of Geology and

° and colluvial deposits along modern upland tributary streams. Unit forms part of the modern the Hickey exploration well in the neighboring Lebanon 7.5’ quadrangle (Ferns and McClaughry, Allison, I. S., 1953, Geology of the Albany Mineral Industries Oil and Gas Investigations
T erosional surface downslope of bedrock highs at Peterson Butte and east of Ridgeway Butte. 2008). In the Brownsville 7.5’ quadrangle, the Fisher Formation includes: quadrangle, Oregon: Oregon Department of OGI 13,17 p.

. Mapped distribution corresponds in part to areas mapped as Hazelair, Dixonville, Chapman, Geology and Mineral Industries Bulletin 37, Mertzman, S. A., 2000, K-Ar results from the

o Tmi 11.6 Philomath, Bashaw, Chehyulpum, and Wetzel soils by Langridge (1987). Basalt (early Oligocene) — Brown to orange-weathering basalt and basaltic andesite lavas 18 p. southern Oregon-northern California Cas-

5|2 Teob that typically contain relatively high amounts of magnesium. Generally fine- to medium-grained Allison. I. S.. and Felts. W. M.. 1956. Recon- cade Range: Oregon Geology, v. 62, p.

3% Landslide deposits (Holocene and Pleistocene) — Unconsolidated mixture of soil and and pilotaxitic with microphenocrysts of plagioclase, olivine, and pyroxene to 2 mm. Includes naissance geologic map of the Lebanon 99122

= 1597 rock transported by gravity. The unit includes rockfall and colluvial deposits. Most landslide porphyrytic lavas with pyroxene phenocrysts as much as 1 cm in diameter. Individual lavas are quadrangle, Oregon: Oregon Department of ~ Murray, R. B., 2006, Preliminary geologic map

) ' deposits in the map area are inferred based on geomorphology. Surfaces to landslide deposits separated by thin interbeds of volcaniclastic sandstone and conglomerate of the Fisher Forma- Geology and Mineral Industries Miscella-  of the Creswell 7.5’ quadrangle, Lane County,
) > are typically irregular and hummocky. More recent slides occur downslope of steep, headwall tion (Teof). Petrographically, the basalt is holocrystaliine with sparse plagioclase phenocrysts neous Geologic Map, scale 1:62,500. Oregon: Oregon Department of Geology and
Ol g bedrock escarpments. Toes to more recent deposits retain a fan shaped morphology. Landslide and abundant cumulate clots of clinopyroxene and very badly altered olivine phenocrysts. Balster C. A. and Parson. R. B. 1968 Mineral Industries Open-File Report 0-06-12,
Z | deposits are typically referred to as clay and rock or clay in water well logs. On the basis of Clinopyroxene clots are as large as 5 mm in diameter. Groundmass textures range from seriate Geomoroholoay and soils. Willamette Valley,  Scale, 1:24,000.
w | < ; ; ; e with intergranular clinopyroxene and opaques to coarse, almost diabasic textures with well p gy 1S, . Y, . e
ol 23.03 subdued geomorphic expression, most of the deposits are old and have been modified by : : ! . : W Oregon: Oregon Agricultrual Experimental  Murray. R. B.. and Madin. I. P.. 2006. Prelimi-
o ; ; ; crystallized, intergranular plagioclase. On the basis of geochemical analyses from adjoining gon: °g 9 p Y, R B., o 1 ’
secondary erosional processes. Some landslide deposits on steeper slopes, such as those near 1 ! - . ° : ° Station Special Report 265. 311 na eologic map of the Veneta 7.5'
w o ; ; ; quadrangles, the unit consists mostly of magnesium rich basalt and basaltic andesite with 49.69 P P 911 p. ry geolog p :
= 2 Lone Pine Butte, ultimately stem from failure along contacts between competent basalt lavas > > ) ' uadrangle. Lane County Oregon: Oregon
= and underlying, less competent sedimentary units. to 55.74 weight percent SiO, and 4.97 to 10.65 weight percent MgO. Also characterized by low Beaulieu, J. D., Hughes, P. W., and Mathoit, R. q gle, Y, gon: Ureg

Q 284 ' niobium contents that range from 4.1 to 7.7 ppm Nb (Table 1, Figure 3) (Ferns and McClaughry, K., 1974, Environmental geology of western Deparlment of ) Geology and Mineral

5] ’ . ) . . 2008, 2009). Chemically similar flows overly rhyolite near Eugene (Madin and others, 2006) and Linn County, Oregon: Oregon Department of Ierustrles Open-File Report 0-06-13, scale

S T Reworked silt (Holocene) — Unconsolidated deposits of silt, sand, and gravel that form a overly flows of unit Teoa in the Lebanon and Brownsville area. Early Oligocene age on the basis Geology and Mineral Industries Bulletin 84, 1:24,000.

o . oa low terra’ce along the South Santiam River between Lebanon and Albany. Unit is part of the Qt1 of stratigraphic position and radiometric ages of 31.39 + 0.38 Ma in the Coburg 7.5' quadrangle 117 p. Niem, W. A., MacLeod, N. S., and Priest, G. R.,
< _unlt of O’Connor and c_)thers (200_1). Con5|der_ed by Wlle_y (2006) to be fine-grained _fluwal_depos- (“Ar/*°Ar, Madin and others, 2006) and 33.9 + 0.8 Ma in the Onehorse Slough 7.5’ quadrangle Boyd, F. R, and Mertzman, S. A, 1987 1987, Geology, in Ch2M-Hill, Superconduct-
© Teob Teoi its that developed during reworking of the Willamette S"_t (Qws) by the SOUt_h Santiam River. As (K-Ar, Walker and Duncan, 1989; Ferns and McClaughry, 2008). The unit appears to lie at or Con;po-sitio;'; of structure of’ thé K-‘aapvaa,l ing Super Collider Site proposal, University

such, the silt and sand is considered to have been derived largely from Willamette Silt (Qws). near the transition between underlying, predominantly epiclastic sandstones of the Fisher lithosph thern Africa. in M B.O site, Oregon, v. 3, Geology and Tunneling:
Teoa Toth The surface of the unit is part of the Winkle erosional surface, which reportedly includes admixed Formation and overlying, tuffaceous conglomerates and breccias of the Mehama Formation |dos'\p/|> ere, t§0L:D ern nca,Fir;‘ 'yse: . | Covallis, Oreg.. Ch2M-Hill p. 3-2 o 3-20.
33.9 Mazama ash (Langridge, 1987). The unit defines an older channel of the South Santiam River (Smith 1958). ed., I agrrla IC Frocesses - Fhysicochemica )
Teom that once joined the Willamette River at Albany (Allison and Felts, 1956). Distribution is based on ﬁ”gl‘?'plfjs- -;ne Ge10:;:h2e4m|cal Society, Special NSRCS_ )(Naztgroaf; I;eﬁousrces Ccc);nservatho.n
2 ; ; ; ; . ublication #1, p. 13-24. ervice), , Soil Survey Geographic
3 Teof . wgyr/ea::;sazgybsoll_l;fur?g a;s(zh:SI;A)alabon, Silton, Bashaw, Coburg, Conser, and Salem soils that Tuff of Holley (late Eocene or early Oligocene) — White to dull green, crystal-lithic, Conlon. T. D.. Wozniak K. C.. Woodcock D (SSURGO) database for Linn County,
® ! PP y gridg ' Toth welded ash-flow tuff that weathers to tan and red-brown. The unit includes welded and non- f'n on, -N B ?:Z,nr']a ’ B. J v M 0o COCD’ S-, Oregon: U.S. Department of Agriculture.

& o ” 37.2 welded ash-flow tuff and reworked volcaniclastic pumiceous conglomerate and sandstone. Lerre&a,K : -ciHI'SkIer, S-R-, 20%'?212‘ ) d-, oc JLE S Woicicki. A Wozniak

8|3 ? / Reworked gravel (Holocene) — Unconsolidated deposits of gravel, sand, and silt that form Locally includes a poorly consolidated gravel. Welded tuff forms massive outcrops, which, at the e?’ by ?n Ifnthe’W'-II B .ro_qu] s ” ocnng'l e D ajna- dOJISIIC :( 5 022'2)'8 7

wie a low terrace along the South Santiam River between Lebanon and Albany. Unit is part of the base, contain flattened pumice fiamme as much as 15 cm in length as well as numerous silicic wa elr Y 'io ogy ot the % a?;‘.ne Ie aslln. o CUn olette, L. -,h?nk ec ’f Cu ’

Qvs - 48.6 Qt1 unit of O’Connor and others (2001). The unit consists mostly of fine- to coarse-grained rock fragments as much as 5 cm in diameter. The base of the welded tuff also contains, in geo 09';3 Su1rvey Scientific Investigations Orlglln,.exten.t, ar)d t r:c n\?\!l;'ﬁ 0 Quat\e}rr;lary
Y 5 fluvial gravels and defines an older channel of the South Santiam River that once joined the places, carbonized or silicified wood. Welded tuff typically is marked by abundant (as much as eport 2005-5168, 83 p. %eo oglt_: Uusmté 'T t el s : amgttef a ey,l
e 55.8 Willamette River at Albany (Allison and Felts, 1956). Gravels are, in part, reworked Albany fan 10 percent by volume) broken, and commonly zoned, plagioclase crystals as much as 3 mm in du Bray, E.A., John, D.A., Sherrod, D.R, Pregoq-sz .52eo ogical survey Frolessiona
Time scale after Gradstein and others (2004) gravels (Qtg) that had been exposed through stripping of the overlying Willamette Silt (Qws) by diameter. The welded tuff also contains minor amounts of clinopyroxene and rod-shaped Evarts, R.C., Conrey, RM,, and Lexa, J, aper 192 P
the South Santiam River. The surface of the unit defines part of the Winkle erosional surface, opaque crystals as much as 1 mm in diameter. The groundmass is extensively recrystallized to 2006, Geochemical database for volcanic  Piper, A. M., 1942, Ground-water resources of
which reportedly includes admixed Mazama ash (Langridge, 1987). The unit is an important a felted mat of quartz and feldspar. Mafic phenocrysts are extensively altered to iron oxide or rocks of the western Cascades, Washington, the Willamette Valley: U.S. Geological Survey
gravel aggregate source and generally corresponds to areas overlain by the Clackamas gravelly clay minerals. On the basis of geochemical analyses, the welded tuff is a dacite or rhyolite with Oregon, and California: U.S. Geological Water Supply Paper 890, 194 p.
MAP SYMBOLS soil as mapped by Langridge (1987). compositions ranging from 69.86 to 74.01 weight percent SiO,, 13.98 to 14.09 weight percent Survey Data Series 155 priest G. P. and Vogt, B. F., 1983, Geology
Contact imately located AlLO,, 209 to 223 ppm Zr, and 10.1 to 14.1 ppm Nb. Rb/Sr ratios range from 0.23 to 0.31 (Table [http://pubs.usgs.gov/ds/2006/ 155]. and ,geothérmal resc;urces, of th,e central
ontact - approximately locate i i i i i i i i i
Willamette Silt (late Pleistocene) — Unconsolidated deposits of silt, clay, and sand. Unit 1’05'5%2‘19 ?gieizzséizrﬁtéoﬂgaéa:: Eﬁﬁ_gzaorp‘:;:% Lgll'g?:‘;r;? dg?e;h:a t;)aes'sa?tf sftrfrffrti?fhg Ferns, M. L., and McClaughry, J. D., 2008,  Oregon Cascade Range: Oregon Department
e Fault - Dashed where approximately located; dotted where concealed; includes thin- to medium-bedded rhythmites of light gray to light brown silts, sandy silt, and silty Bexter (i?etallack and others, 2004) but herein basg d on eochemicalp differences and Preliminary geologic map of the Lebanon and of Geology and Mineral Industries Special
o ball and bar on downthrown side clay that contain abundant quartz and feldspar grains. Individual rhythmites range from 0.1 to 1.0 stratiarahic position. considered fo be a separate. older tuff g Onehorse Slough 7.5' quadrangles, Linn  Paper 15, 123 p.
1 m thick (0.03 to 3.28 ft) (O’Connor and others, 2001). The upper limit of flood deposits in the map graphic p ’ P ’ ’ County, Oregon: Oregon Department of Retallack, G. J., Orr, W. N., Prothero, D. R.,
———————— %  Fold axis - anticline, approximately located; dotted where concealed. area defined by ice-rafted granitic erratics deposited northeast of Lebanon, which form a strand . . . . . Geology and Mineral Industries Open-File  p,hcan R A, Kester, P. R., and Ambers, C.
Arrow shows direction of plunge. line at an elevation of 114 m (375 ft) (Allison, 1935). On the basis of water well logs, the unit is Teoa E:::)" tl’asa!t'h"ba"'i::?s'teé aqdes'ze’ ,ta“‘:) dalf'te d('atel Egc?t“e Ga“d e”a”y Or:'g,:," Report 0-08-11, scale 1:24,000. P., 2004, Eocene-Oligocene extinction and
. . . no more than 6 m (19.7 ft) thick in the map area. The mapped distribution generally corresponds — lron-rich basaltic andesite, andesite, basalt, and rarely dacite. Lenerally porphyritic imati :
o Fold axis - syncline, approximately located; dotted where concealed. ; { ) P Pp g Y P with large plagioclase phenocrysts. Locally interbedded with tuffaceous sandstones, conglomer- Ferns, M. L., and McClaughry, J. D., 2009’, paleoclimatic change near Eugene, Oregon:
—— P Arrow shows direction of plunge with areas overlain by Willamette, Dayton, Malabon, Holcomb, Woodburn, Amity, and Coburg te. and tuff. Unit f the base o the volcani » h t side of the Willametts Vall Preliminary geologic map of the Waterloo 7.5 Geological Society of America Bulletin, v. 116,
plunge. soils as mapped by Langridge (1987). In the map area, water well drillers generally describe the ate, and tutt. Unitiorms the base 1o the voicanic section on the east side or the Willametie valley quadrangle, Linn County, Oregon: Oregon p. 817-839.
. . ) ) ) ] Willamette Silt as brown or gray clay or silt in their well logs. from Eugene to Lebanon. Includes basaltic andesite and andesite with between 52.0 and 56.5 Department of Geolo and  Mineral
40 Inclined bedding - showing strike and dip, measured or estimated weight percent SiO, and 2.26 to 4.8 weight percent MgO (Table 1, Figure 3). Also includes more | dp tries O File R g):'t 0.09-10 | Richardson, H. E., 1950, The geology of the
Locati £ whol k XRF geochemical lvsi 1 silcic andesite and dacite with between 56.5 and 63.08 weight percent SiO, and 1.43 to 4.38 1” 2280838 pen-rile Report ©-09-10, scale Sweet Home Petrified Forest: Eugene, Univer-
ocation of whole-roc eochemical analysis sample . . . i i i i e . sity of Oregon, M.S. thesis, 44 p.
e 12WF 08 ) rnar nd L Tertiar imentarv D i weight percent MgO and small amounts of basalt with 48.0 to 52.0 weight percent SiO, and 3.78 y gon, 44 p
with sample number - see Table 1 Quaternary and Late Tertiary Sedimentary Deposits to 4.73 weight percent MgO. Lavas in unit as a whole display a distinct iron-enrichment trend Gannett, M. W., and Caldwell, R. R., 1998, g4 . D 1924, Petroleum possibilities of
. . . .. . B ] ) (tholeiitic). In the area sampled in detail near Brownsville, a both dacite and high silica andesite Geologic framework of the Willamette Valley estern Oregon: Economic Geology. v. 19. p.
o 22.8:0.4Ma z‘::;ggi(’; radiometric age determination with age Gravel, sand, and silt (Pleistocene) — Unconsolidated to semi-consolidated deposits of lavas at the base of the section underlie a silicic, welded ash-flow tuff. Similar dacite and andes- Lowland Aquifer System, Oregon and Wash- :v37 443, g I 9y TE P
',' gravel, sand, silt, and clay. Unit is generally mantled by Qws and is equivalent to the Qli unit of ite lavas also occur higher in the section, above the tuff. Samples near Brownsville suggest that ington: U.S. Geological Survey Professional .
Wiley (2006), the middle sedimentary unit of Conlon and others (2005) and the Qau and parts of there are two chemical packages; a high silica package marked by 58.5 to 63.0 weight percent Paper 1424-A. Smith, R. 1., 1958, The geology of the northwest
the Qt2 and QTt units of O’Connor and others (2001). The unit forms the Calapooia erosional Si0,, 14.26 to 17.26 ALO,, 11 to 17 ppm Nb, and iron to magnesium ratios of 3.0 to 5.3, and a Gradstein, F. M., and others, 2004, A geologic part of the Snow Peak quadrangle, Oregon:
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Figure 3. Total alkalis versus silica (TAS) classification of whole-rock
x-ray fluorescence analyses from Table 1.
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Qyg Figure 1. Shaded relief map from digital elevation model (DEM) for the southern Willa- Figure 2. Shaded relief map of the Brownsville 7.5’ quadrangle with structural linea-
mette Valley, showing quadrangles mapped between 2002 and 2008 and published as ments, seismic lines, and water wells (Linn 54330) that were used to draw the cross-
DOGAMI open-file reports under the USGS National Cooperative Geologic Mapping Pro- sections. Seismic lines in yellow are from Graven (1991) and Yeats and others (1996).
gram. Location of Brownsville 7.5' quadrangle shown by arrow. Seismic lines are labeled with their corresponding transect numbers. Water wells with
Base map by U.S. Geological Survey Geology by Mark L. Ferns and corresponding well number are shown by red circles.
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39-WF-08 4921450N 1220  basaltic andesite  Teoa 5461 1647 216 1135 027 745 283 098 359 028 6 20 31 374 246 265 327 176 395 114 194 191 102 2 16 39 18 <05 30 317 326 803
GEOLOGIC CROSS SECTIONS 505190E
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2x Vertical Exaggeration *Analysis from du Bray and others (2006); nd - no data. Major-element determinations normalized on a volatile-free basis with total iron calculated as FeO*.




