STATE OF OREGON

VICKI S. McCONNELL, STATE GEOLOGIST

DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES

Preliminary Geologic Map of the Brownsville 7.5" Quadrangle, Linn County, Oregon

2009

OPEN-FILE REPORT 0-09-04

Preliminary Geologic Map of the Brownsville 7.5’ Quadrangle,
Linn County, Oregon

TIME ROCK CHART Millions of years EXPLANATION Fisher Formation By Mark L. Ferns and Jason D. McClaughry
° Upper Cenozoic Surficial and Valley-Fill deposits , , , o ,
S ) ] MlddleT Eoceng to Ollgo<?ene non-marine vglcamclastlc se@mentary rqcks and tuff (Teof) and This geologic map was funded in part by the USGS National Cooperative
E 8 Qa atf a Alluvium (Holocene and late Pleistocene) — Unconsolidated channel and flood plain basalt.lc andesite, andesite and dacite. Equivalent to the .F!sherl Formation of Schenck (1927.), Geologic Mapping Program through STATEMAP Award #08HQAG0087. Additional
< | © Qls Qys Qyg a 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 fundina came from the State of Oreaon. The views and conclusions co.ntained in
% - 0.01 unit includes the Qal and Qau units of O’Connor and others (2001) and Qal, Qng, Qns, Qyg and of lithology, into: . 9 gon. ; .
wl o . . . . . ; ; this document are those of the authors and should not be interpreted as necessarily
ElS Qws Qys units of Wiley (2006). Unit also includes hill slope colluvium marginal to upland streams. . . i . ) representing the official policies, either expressed or implied, of the U.S. government
S1s 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 ’ ' = :
c g|® Chapman, and Chehalis soils (Langridge, 1987). Balster and Parson (1968) recognized two yellow feldspathic sandstone and pebbly tuffaceous sandstone. Unit includes massive
o 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
) 1.8 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 ﬁgram surface to be 3,290 ;ears B.P. (1968) rep pperag Fisher Formation sandstones are poorly exposed in the quadrangle and are commonly A\III\'/_SI‘I)n’ . SV | 1935’ Glla§|all erratics |r; MCKTGI’ D. R” 198‘:’]' B{/?/s'ltlratlgrapgy of
<& o 53 described as gray sandstone in water well logs. Unit is equivalent to the coal-bearing, nonmarine llamette Valley: Geological Society o exp orat_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
o Qtf 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, 1. 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
Qws ° - 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-
§ § Teob that ty_picall_y_ con_tain r_elatively high amounts gf magnes_iu_m. Generally fine- to medium-grained Allison, I. S., and Felts, W. M., 1956, Recon- cade Range: Oregon Geology, v. 62, p.
S| E 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 99-122.
= 1597 Qls 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
O ’ 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,
o) > are typically irregular and hummocky. More recent slides occur downslope of steep, headwall tion (Teof). Petrographically, the basalt is holocrystalline with sparse plagioclase phenocrysts neous Geologic Map, scale 1:62,500. Oregon: Oregon Department of Geology and
8 > 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 Geomoroholoc d soils. Willamette Valley. scale, 1:24,000.
| < 23.03 subdued geomorphic expression. most of the deposits are old and have been modified b with intergranular clinopyroxene and opaques to coarse, almost diabasic textures with well "phology and solls, Yvilamette Valley, , o
O |E geomorp p . ! posi y : ; ; : : I Oregon: Oregon Agricultrual Experimental ~ Murray, R. B., and Madin, I. P., 2006, Prelimi-
14 secondary erosional processes. Some landslide deposits on steeper slopes, such as those near crystallized, intergranular plagioclase. On the basis of geochemical analyses from adjoining ; : : .
i w @ Lone Pine Butte. ultimately stem from fail | tacts bet tent basalt | quadrangles, the unit consists mostly of magnesium rich basalt and basaltic andesite with 49.69 Station Special Report 265, 311 p. nary geologic map of the Veneta 7.5
| 2 3utte, ultimately stem from failure along contacts between competent basalt lavas > > . g ) ) quadrangle, Lane County, Oregon: Oregon
o NC~ eof. 1y 5 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. .
L i Teof i (@q ° ying, p ry iy . . Department of Geology and Mineral
v - ) \\ N & I 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 Industries O File Renort 0-06-13 |
// Ve — — SO { 3 . ) ) ) 2008, 2009). Chemically similar flows overly rhyolite near Eugene (Madin and others, 2006) and Linn County, Oregon: Oregon Department of 1%2%883 pen-rile Repo -Jo-19, scale
= BN T = 5 §> e 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, 4O
ays " b S 1\8/, ~ s | o . low terrace 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.,
1 R N« 0P SO\ T (ﬁ Bt E unit of O’Connor and others (2001). Considered by Wiley (2006) to be fine-grained fluvial 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-
Qa S~ AN *}\_’_L.E,/ ‘ /)/ \ gff\;—/ © Teob its that developed during reworking of the Willamette S"_t (Qws) by the SOUth Santiam River. As (K-Ar, Walker and Duncan, 1989; Ferns and McClaughry, 2008). The unit appears to lie at or Con’1 osition of structure of the Kaapvaal ing Super Collider Site proposal, University
§ 1 q!tg \ - NS - '-/Jr“ A ///—" / l\ i :' /7 N ?%Zhéjrrj;csemofa&(iii?tdislsp :ftl?flff\)/(\j/i;i|21vrzs?§sg| gjrrf";ig I:Irhgiz'h’rgg;“ﬂgj‘&i:ggg;':ég;’)‘(’:z near the transition between underlying, predominantly epiclastic sandstones of the Fisher Iithos%here southern Africa, in Mysen FI;O site, Oregon, v. 3, Geology and Tunneling:
2 i ) FTIN N i s (L S I ) i ing, i i - ’ ; o i . -Hill, p. 3- -20.
|\ N > Qa o / W—\ - I k\f “‘?\‘)\\\ { Teoa Toth . Mazama a_ls_h (Langridge, 1987). _The unit defines an older channel of the_So_uth_Sarltiam River fsorrnrﬂﬁt;o;sg)r.]d overlying, tuffaceous conglomerates and breccias of the Mehama Formation ed.., l\./lagrf'natlc Processes? _ Physllcochemlqal Corvallis, Oreg., Ch2M-Hill, p. 3-2 to 3-20 .
‘ T oA 1 . Teom 5 that once joined the Willamette River at Albany (Allison and Felts, 1956). Distribution is based on Ezgﬁgﬁzniﬁe Ge103f:hze4m|cal Society, Special NSReCrvSice)(NaZthi‘l };iﬁousrier\?e C%’;S()er;’:tﬁ’;
£ Teof silty and sangybsoll_ls sugg as t1h9eS|\7/IaIabon, Silton, Bashaw, Coburg, Conser, and Salem soils that Tuff of Holley (late Eocene or early Oligocene) — White to dull green, crystaklithic, P . (SSURéO) dotabase for )I/_inn goupnt%
® were mapped by Langridge ( ) Toth welded ash-flow tuff that weathers to tan and red-brown. The unit includes welded and non- Conlon, T. D., Woz.mak, K. C., Woodcock, D., Oregon: U.S. Department of Agriculture.
& o 5 37.2 welded ash-flow tuff and reworked volcaniclastic pumiceous conglomerate and sandstone. Herrera, N. B., F!sher, B. J., Morgan, D. S, , L .
3|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 Lee, K. K., and Hinkle, S.‘ R., 2005, Grqund- O'Connor, J. E., Sarna-Wojcicki, A., Wozniak,
wie Qyg 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 water hydrology of the W'”?r,”e“e Bagm. US K. C Polette, D. J., gnd Fleck, R. J., 2001,
- 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 geologlzcal Su1rvey Scientific Investigations O”glm‘. exten't, apd thr:cknsvsi of Quat\e}rr?lary
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. geo 09'(_: units  in t e llamette atey,
b 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,, Oregon: U.S. Geological Survey Professional
TTime 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., Paper 1620, 52 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 - approximately 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 ,ge;)th-c‘ermal resc;urc.:es., of th’e central
PP Y Willamette Silt (late Pleistocene) — Unconsolidated deposits of silt, clay, and sand. Unit :)osFlls%]ﬂLcj)rr? ?r?{e?bc;::jscﬁzri?it;oflgaslact; Erﬁfﬁ'ZZaorPer:\r/Ii); UC;ISZZ?: dgrne(’;hteo t;)a;l;a?tf sftrfrffrti?fhg Ferns, M. L., and McClaughry, J. D., 2008, Oregon Cascade Range: Oregon Department
° L Fault - Dashed where approximately located; dotted where concealed; Qws includes thin- to medium-bedded rhythmites of light gray to light brown silts, sandy silt, and silty Dexter (I’Retallack and others, 2004) but hérein based on geochemical differences and Preliminary geologic ma’p of the Lebanon a.nd of Geology and Mineral Industries Special
ball and bar on downthrown side clay that contain abundant quartz and feldspar grains. Individual rhythmites range from 0.1 to 1.0 stratiaraphic position. considered fo be a separate. older tuff Onehorse Slough 7.5" quadrangles, Linn Paper 15, 123 p.
I 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 ’ : gOUTty, O"Zg(')\;l‘_i OI]GSIJOS tD.epartOmentF.?f 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 ; ; : ; : eology and Mineral Industries Upen-rile  pyncan, 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 Teen Basalt, basa!tlc and§5|te, apdeSIte, .and dacite (late E°°‘°j“e and early OI|gf)- Report O-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 cene) — Iron-rich basaltic andesite, andesite, basalt, and rarely dacite. Generally porphyritic Ferns. M. L.. and McClaughry. J. D.. 2009 aleoclimatic change near Eugene. Oregon:
o Fold axis - syncline, approximately located; dotted where concealed. ; : : . with large plagioclase phenocrysts. Locally interbedded with tuffaceous sandstones, conglomer- o e = ; gy, . D g p : hang _cugene, regon:
-———- RN hows direction of bl with areas overlain by Willamette, Dayton, Malabon, Holcomb, Woodburn, Amity, and Coburg : et , . Preliminary geologic map of the Waterloo 7.5'  Geological Society of America Bulletin, v. 116,
rrow shows direction ot plunge. soils as mapped by Langridge (1987). In the map area, water well drillers generally describe the ate, and tuff. Unit forms the base to the voI_canlc set_::tlon on the egst S|_de of the Willamette Valley quadrangle, Linn County, Oregon: Oregon b. 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 De artment‘ 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)'l_t 0.09-10 | Richardson, H. E., 1950, The geology of the
Location of whole-rock XRF geochemical analysis sample silcic andesite and dacite with between 56.5 and 63.08 weight percent SiO, and 1.43 to 4.38 1n2280'888 pen-rile Repo -09-10, scale S\{veeftOHome Pi/tlrige:thqresLEugene, Univer-
e 12 WF 08 ) - . . . weight percent MgO and small amounts of basalt with 48.0 to 52.0 weight percent SiO, and 3.78 = ' sity ot Oregon, M.o. thesis, 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, g . D, 1924, Petroleum possibilities of
. . . . . . tholeiitic). In the area sampled in detail near Brownsville, a both dacite and high silica andesite Geologic framework of the Willamette Valley ’ e :
e 228104 Ma ;‘é’:;ﬁgi(’; radiometric age determination with age — Gravel, sand, and silt (Pleistocene) — Unconsolidated to semi-consolidated deposits of I(avas at time base of the segion underlie a silicic, welded ash-flow tuff. Similar dgacite and andes- Lowland Aquifer System, Oregon and Wash- 2’;733'230"990“ Economic Geology, v. 19, p.
Qtg 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 i ’
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:
INTRODUCTION surface of Balster and Parson (1968) and is part of the Albany fan of Piper (1942) and Gannett low silica package marked by 53.9 to 55.7 SiO,, 15.89 to 18.05 ALO,, 6.7 to 12.7 ppm Nb, and fime scale 2004, Cambridge University Press, , _Cr alis: Oregon State University, M.S. thesis.
i . ) i and Caldwell (1998). These deposits include the Linn Gravel and Leffler Gravel of Allison (1953) iron to magnesium ratios of 1.7 to 4.0 (Table 1, Figure 3). Lavas of unit Teoa are petrographically 589 p ' " Thayer, T. P, 1939, Geology of the Salem Hills
The Brownsville 7.5' quadrangle is located on the westem edge of the Western Cascades physio- and Allison and Felts (1956) as well as the Linn member of the Rowland Formation of Balster and pilotaxitic, with well-defined alignment of groundmass feldspars and are generally porphyritic ) , and the North Santiam River Basin, Oregon:
graphlc province ngarthe southern end qf Oregon s.W|IIamette VaI]ey (Flgu're 1). The quadrangle Parson (1968). Deposits in the map area are interpreted as part of a large, incised alluvial fan with plagioclase phenocrysts up to 3 mm in diameter. The unit also includes aphyric lavas Graven, E. P, 1990', Structure and tectonics of Oregon Department of Geology and Mineral
liesina maturely.dlssected, low mountamous.terraln that ranges in elevation from 1,644 ft (500 and upland terrace complex formed by the South Santiam and Calapooia rivers. Unit is as much charaterized by plagioclase microphenocrysts. Other phenocrysts include clinopyroxene and the squthern Willamette Va!ley, ' Oregon: Industries Bulletin 15, 40 p.
m) atop Lope Plpe Butte to 240 ft (73. m) in the porthwest corner pf the quadrangle. The as 20 m (65.6 ft) thick, thinning to the west, into the valley. In the map area, water well drillers olivine (nearly always replaced). The higher silica andesites also contain orthopyroxene pheno- Cor\{allls, Oregon State University, M.S. Verolanck E. P. 1985 Temporal variations in
qgadrangle is .dralngd by the through flowing Calapooia River, a major tributary of the Willamette generally describe the unit as gravel or sand and gravel in their well logs. crysts. Clinopyroxene and opaque minerals occur as intergranular crystals within the ground- thesis, 119 p. p o B , p atio
River. Minor tributaries include Cochran Creek, Butte Creek, Oak Creek, and Warren Creek. mass. Considered to be late Eocene and early Oli : ; : o ; volume and geochemistry of volcanism in the
e ) . ] ) . y Oligocene on the basis of stratigraphic position Gregory, I., 1968, The fossil woods near Holley Western Cascades. Oregon:  Corvallis
The preliminary geologic map of the Brownsville 7.5' quadrangle is based on new - i i i - and a K-Ar age of 31.4 £ 0.5 (Table 2, Walker and Duncan, 1989). in the Sweet Home Petrified Forest, Linn o ML e ’
mapping and geochemical sampling conducted during 2008 as part of a regional effort to o Clz_ay, silt, sand_, and gravel (Plel_stocene, P_Ilocene, and late Mloc_:ene.) — Uncon- County, Oregon: Ore Bin, v. 30, p. 57-56. Oregon State University, M.S. thesis, 115 p.
construct a cohesive geologic framework for the middle and southern Willamette Valley (Figure 1; solidated to semi-consolidated deposits of greenish-blue and blue clay, silt, and sand and Intrusive Rocks ' T Walker, G. W., and Duncan, R. A., Geologic map
Hiadky and McCaslin, 2006: Madin and Murray, 2006; Madin and others, 2006; Murray, 2006: volcanic clast gravel. Sands typically contain white and gray volcanic rock fragments and plagio- Hiadky, F. R., and McCaslin, G. R., 2006, 4 ihe Salem 1° by 2° quadrangle, western
Murray and Madin, 2006; Wiley, 2008, 2009a,b; Ferns and McClaughry, 2008, Ferns and clase, pyroxene, and magnetite grains. The unit includes finely laminated brown and dark bluish ] ) o ) ) ) Preliminary geologic map of the Springfield  5reg0n: U.S. Geological Survey Miscella-
McClaughry, 2009; McClaughry, 2009). The map is released as an interim open-file report and gray clays that retain root fragments. The unit is equivalent to the Cala_p00|a clay of Niem and Basaltic andesite gnd andgsne lntru5|pns (m!ddle or late Mlocene} - Ir!'egular 7.5 quadrangle, Lane County, Orggon: neous Investigations Map 1-1893, scale
has not yet been peer reviewed. The United States Government is authorized to reproduce and others (1987), part of the Leffler gravel of Allison and Felts (1956), the middle terrace deposits of masses of holocrystalline andesite and basaltic andesite that occur as shallow intrusions at Oregor? Departmept of Geology and Mineral 1:250,000.
distribute reprints for governmental use. Geologic data were collected at the 1:24,000 scale and Beaulieu and others (1974), and the lower sedimentary unit of Conlon and others (2005). Cedar Butte. Fine-grained and very sparsely phyric. The plug at Cedar Butte includes marginal Industries Open-File Report O-06-07, scale Washb W. 1914 R ) ;
combine new mapping with published and unpublished data from air photos, orthophotoquads, Exposures near Peterson Butte are deeply weathered volcanic-clast gravel whose volcanic palagonite breccias. Compositions include basaltic andesite to andesite, with 53.88 to 58.29 1:24,000. :S urlne, C. i -,'I 914, ecopnals:ance o
and digital shaded relief images derived from USGS 10-m DEM (digital elevation model) grids. clasts are largely altered to clay and can be easily cut by a knife. In the map area, water well weight percent SiO,, 1.84 to 1.86 weight percent TiO,, 2.82 to 4.38 weight percent MgO, and 9.4 Langridge, RW., 1987, Soil survey of Linn toe geo_oSySaré °'| pr'os?gcts o ”é’rh "t‘fesgg'(')”
The map and cross sections also incorporate lithologic interpretations of water well logs available drillers commonly describe the unit as clay or gravel and clay in their well logs. to 13..2 ppm Nb. T}.lplcallyllron-rlch, with 2.58 to 3.37 FeO/MgO ratios (Table 1, Figure 3). County area, Oregon: Soil Conservation 11regon. -o. Geological survey bulletin ,
through the Oregon Water Resources Department GRID system and available seismic lines Considered to be middle Miocene on the basis of a K-Ar age of 11.9 + 0.3 Ma from Washburn Service, 343 p., 93 pl. P
(Figgr.e 2) (Gravep, 1990; Yeats and pthers, 199§). Mapped distribution of surficial deppsits is Tertiary Marine Sedimentary Rocks Butte (Table 2, Verplanck [1985] in Walker and Duncan [1989]). Le Bas, M. J., Le Maitre, R.W., Streckeisen, A., Wiley, T. J., 200'6, Preliminary geologig map of
modified from soils maps and descriptions published by the U.S. Department of Agriculture ) ) ) ) and Zanettin. B.. 1986. A chemical classifica. the Albany 7.5’ quadrangle, Linn, Marion, and
(Langridge, 1987: NRCS [Natural Resource Conservation Service], 2006). Open water bodies . . _ Basalt and diabase intrusions (late Eocene to Oligocene) — Irregular masses of tion of volcanic rocks based on the ftotal Benton counties, Oregon: Oregon Depart-
were digitized from ca. 2005 NRCS air photo coverage and, when compared to the soils maps Teom Eugene Formation (late Eocene and early Ollgocene)_ — Light gray, gray brown, diabase and basalt that form shallow intrusions at Peterson Butte and areas to the southeast. alkali-silica diaaram: Journal of Petrolo ment of Geology and Mineral Industries
and 1993 topographic base maps, show how stream channel locations changed as a result of the brown, and pale brown to pale yellow arkosic and tuffaceous marine sandstone and siltstone. Coarse grained and holocrystalline. Includes anorthositic diabase with large plagioclase pheno- 07 I-stl '73 7 .O u 9y, V- Open-File Report O-06-26, scale, 1:24,000.
1996 and 1997 Willamette Valley floods. Mapping was augmented by x-ray fluorescence (XRF) Unit includes pebbly, tuffaceous sandstone interbeds. Sandstones are typically poorly exposed. crysts as much as 4 mm in length set in a holocrystalline groundmass made up of plagioclase , part 3, p. 745-750. Wiley, T. J., 2008, Preliminary geologic map of
geochemical analyses of selected volcanic units. All geochemical samples were prepared and The contact between the Fisher Formation and Eugene Formation is poorly constrained and is laths and intergranular clinopyroxene crystals. Other phenocrysts include altered olivine and Le Maitre, R. W., and others, 1989, A classifi- 4o corvallis. Wren. and Marys Peak 7.5'
analyzed by S. A. Mertzman of Franklin and Marshall College, Lancaster, Pennsylvania. Analyti- interpreted from the transition from marine (glauconite-bearing sandstones) to non-marine clinopyroxene. Coarse-grained basalt intrusions are marked by round clots of cumulate- cation of igneous rocks and glossary of terms: quadrangles1 Bentc;n Lincoln. and Lil:m
cal procedures for the Franklin and Marshall X-ray laboratory are described by Boyd and (coal-bearing sandstones). Placement of the exposures at Lone Pine Butte in the Eugene textured clinopyroxene set in a holocrystalline groundmass of plagioclase laths and intergranu- Oxford, Blackwell, 193 p.Le Maitre, R. W., and counties O;'egon' O;'egon Départment of
Mertzman (1987) and Mertzman (2000), and are available online at http://www.fandm.edu/x7985. Formation is on the basis of fossils reported by Allison and Felts (1956). lar to subophitic clinopyroxene. Other phenocrysts include plagioclase and altered olivine others, 1989, A classification of igneous rocks Geology’ and Min-eral Industries Open-File
Major-element determinations, shown in table 1, have been normalized on a volatile-free basis crystals. Chemical compositions range from basalt to andesite, with 51.62 to 56.93 weight and glossary of terms: Oxford, Blackwell, 193 Report 0-08-14, scale 1,24,000.
and recalculated with total iron expressed as FeO*. Descriptive rock unit names were derived : : : percent SiO,, 0.72 to 0.96 weight percent TiO,, 4.50 to 7.97 weight percent MgO, and 3.5 t0 6.6 p. . - .
. from normalized XRF analyses plotted on the total alkalis versus silica diagram (TAS) of Le Bas Tertiary Volcanic and Sedimentary Rocks ppm Nb (Table 1, Figure 3). On the basis of similar high magnesium and low niobium contents, Lux, D. R., 1982, K-Ar and “Ar-*Ar ages of V\é'lle{r’];-' I:Jé;/vizsobou?': $§II$L;Z%§;ZIO%2nToanp
’ 'y N and others (1986) and Le Maitre and others (1989) (Figure 3). Early Western Cascades the intrusions are considered to comagmatic with lavas of unit Teob. mid-Tertiary volcanic rocks from the West Linn, and Polk counties, Oregon,: Oregor;
thg ; e i Cascades Range, Oregon: Isochron/West, Department of Geology and Mineral
— S I8 0 Porphyritic andesite (early Oligocene) — Blue and black, porphyritic, platy andesite and STRUCTURE no. 33, p. 27-32. Industries Open-File Report 0-09-05, scale
IE;/“ B 5\M/ Ted?T / ’ GEOLOGY - dacite lavas. Knob south of the Calapooia River is a porphyritic, two pyroxene andesite that Geologic structures in the map area are inferred largely on the basis of topographic expression Madin, I. P, and Murray, R. B., 2006, Prefimi-  1,24,000.
‘1]:_‘. 50 a\:L/ e - ol ¢ o _ _ _ contains gI(_)mgrocrysts of plagioclase, cllnopyroxeqe, fand hypersthene. PIag|<_Jc|ase _pheno- and geophysical data, including multi-channel seismic reflection lines from a 1977-1978 study nary geologic map of the Eugene East and Wiley, T. J., 2009b, Preliminary geologic map
— e S———— G Bed_rock units in the map area include Paleogene marine and non-marine tuffac_eous sandstone, crysts vary in size from 0.5 mm to as much as 2 mmin d_lameter. _Groundmas_s minerals include by Mobil Oil (Graven, 1990). The Paleogene section is folded about a series of northeast- Eugene West 7.5’ quadrangles, Lane County, of the Greenberrry 7.5' quadrangle, Benton
, § mafic lavas, volcaniclastic conglomerate and breccia, and dacite and r_hyollte ash-flow tuff. gra_nular c||nopyr_oxene and opaque _mlnerals. Ge(_)chemlcally, unit Toa contains 60.23 to 6_2.28 trending folds that plunge to the northeast (Beaulieu and others, 1974). Fold axes are crossed Ol"egon: Orego'n Departmgnt of Geology and County, Oregon: Oregon Department of
i\ T_uffaceous sz_andstone and conglomerate of tl'_le late Eocene and early Oligocene El_Jgene and weight percent S|O_2, 1.24_to 1.34 weight percent TiO,, and 13.7 to 1_5_.6 ppm Nb ('_I'able 1,_F|gure by a series of west- to northwest-trending faults that do not appear to displace the fold axes. Mineral Industries Open-File Report O-06-17, Geology and Mineral Industries, unpublished
P Fisher formations are the oldest units exposed in the quadrangles. The Eugene Formation (Teom) 3). Iron to magnesium ratios range from 3.48 to 6.15. The composition of the unit (Toa) in both The faults depicted on the map are inferred largely on the basis of topographic linears and scale 1:24,000. data. scale 1:24.000 '
g \ Smith, 1924) includes sandstones and siltstones that were deposited in a generally shallow the Brownsville and Union Peak 7.5' quadrangles is generally similar to the underlying higher . . . ’ bl .
2 ( ; ) ) . . - ) q gies Is g Y ying nig apparent offsets of the tuff of Holley. Narrow northwest-trending shear zones, some of which Madin, I. P., Murray, R. B., and Hladky, F. R.,  veats R S. G E P W K.'S
1 Qtf water marine environment, as evidenced by megafossils from Peterson Butte near Lebanon silica row_s O_f unit Teoa. Oligocene age on the basis of K-Ar ages of 29'7 +0.4and28.9 9'5 are marked by stockwork chalcedonic quartz veins, are intermintently exposed in active aggre- 2006, Preliminary geologic map of the Coburg oas, 7o, Braven, =, emen B >
\ : (Washburne, 1914; Allison and Felts, 1956). Intertonguing nonmarine tuffaceous sandstone, Ma from similar lavas exposed to the south (Lux, 1982). In the Union Point 7.5’ quadrangle, high oo e o ) Goldfinger, C. and Popowski, T. A., 1996,
; =1 R . . : ; i . . . . ) CoaTe . gate quarries situated near some topographic linears. 7.5' quadrangle, Lane County, Oregon: . ) o
e it BTk pebble conglomerate, and siltstone, as interpreted from the lack of marine fossils and presence silica andesite and dacite lavas overlie a high magnesium basalt lava that is similar to a high Oredon Department of Geoloay and Mineral Tectonics of the Willamette Valley, Oregon: in
| \ Q‘Jya}-‘ ,«7903\}: ’/‘ of coal layers and plant debris, were included in the temporally coeval Fisher Formation (Teof). magnesium flows of unit Teob. Ind gt . 8 File Report %yOS 06 | Rogers, A. M., Walsh, T. J., Kockleman, W. J.,
- Qys o (oG d Both formations are as old as late Eocene, and, in the case of the Eugene Formation, contain 122%838 pen-riie Report ©-06-U0, scale and Priest, G. R, eds., Assessing earthquake
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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
fluvial-lacustrine clay deposits and weathered-to-clay Paleogene bedrock are ill-defined and
largely interpretative. Younger Quaternary deposits within the valley are interpreted based on
water well driller logs where gravel, or sand and gravel is described atop clay. The younger
Quaternary deposits along the western margin of the Brownsville 7.5’ Quadrangle are interpreted
to be part of a large, incised alluvial fan and upland terrace complex formed by the South Santiam
and Calapooia rivers (Qtg). The fan complex is one of a series of broad, coalescing alluvial fans
that extended across tributary streams at the eastern margin of the Willamette Valley (Piper,
1942; Gannett and Caldwell, 1998) in the late Pleistocene. Much of the fan surface is now
mantled by a 5to 7 m (16.5 to 23 ft) thick blanket of Pleistocene silt and sand that is known as the
Willamette Silt (Qws). The Willamette Silt, which contains abundant small abraded quartz and
feldspar crystals, is generally considered to be a vast overbank flood deposit, left by the Ice-Age
Missoula floods. The upper high stand of the Missoula floods is marked by ice-rafted glacial
erratics (Allison, 1935), which at one time could be found on the flanks of Peterson Butte to an
elevation of 114 m (375 ft). Much of the Willamette Silt has been reworked by modern streams.
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Figure 1. Shaded relief map from digital elevation model (DEM) for the southern Willa-
mette Valley, showing quadrangles mapped between 2002 and 2008 and published as
DOGAMI open-file reports under the USGS National Cooperative Geologic Mapping Pro-
gram. Location of Brownsville 7.5' quadrangle shown by arrow.

Figure 2. Shaded relief map of the Brownsville 7.5' quadrangle with structural linea-
ments, seismic lines, and water wells (Linn 54330) that were used to draw the cross-
sections. Seismic lines in yellow are from Graven (1991) and Yeats and others (1996).
Seismic lines are labeled with their corresponding transect numbers. Water wells with
corresponding well number are shown by red circles.

McClaughry, J. D., 2009, Preliminary geologic
map of the Sweet Home 7.5" quadrangle, Linn
County, Oregon: Oregon Department of
Geology and Mineral Industries Open-File
Report O-09-11, scale, 1:24,000.

hazards and reducing risk in the Pacific
Northwest: U.S. Geological Survey Profes-
sional Paper 1560, v. 1, p. 183-222.

Figure 3. Total alkalis versus silica (TAS) classification of whole-rock
x-ray fluorescence analyses from Table 1.
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6 Halsey . . no. Unit  Lithology Coordinates  Age (Ma) (Ma) (Ma) Method Dated (+2 sigma) Plateau  MSWD 11-WF-08 4923810N 1065 basaltic andesite  Teoa  53.94 1589  1.81  11.06 020 878 431 074 294 033 13 41 35 309 155 266 309 127 289 97 179 147 103 1 13 27 28 <05 31 204 212 892
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501190E 10-WF-08 4923740N 1380  basaltic andesite  Teoa 5570 1605 175 1038 028  7.83 360 091 320 029 <1 20 30 280 264 339 316 148 328 115 193 47 116 2 13 32 12 07 30 241 334 7.1
ADJOINING 7.5° QUADRANGLE NAMES 82-41 Teoa andesite 4918200N 31405 nd nd K-Ar whole rock nd nd nd 507750E
500200E 38-WF-08 4922160N 905 basalicandesite  Teoa 5379 1754 143 949 016 948 411 061 316 023 18 52 30 277 185 185 350 136 24 10 19 142 86 2 16 28 16 <05 26 234 246  7.03
Note: nd = no data; *Walker and Duncan (1989), TLux (1982), in Walker and Duncan (1989) 503640E
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
Selected Quaternary units not shown in cross section. 55 MWJ 07 4921420N 1350 basalt Teoa 4872 1766 149 1273 019 1036 506 079 266 035 97 261 26 260 326 103 741 179 261 108 211 183 8 5 25 48 61 <05 37 433 661 5.08
A’ 506560E
4-WF-08 4920100N 700  basalicandesite Teoa 5387 1753 135 908 016 920 509 065 282 025 12 73 32 255 225 27.3 337 141 25 127 188 31 105 2 14 33 22 05 32 271 260 649
- g"s%TERS 505370E
A 37-WF-08 491900N 1225 andesite Teoa 6076 1493 132 1008 0417 498 189 148 402 037 <1 6 19 108 344 439 262 238 439 15 213 49 120 4 24 51 25 <05 21 172 436 591
505620E
FZ%I(E)Z_ ~ 26-WF-08 4918090N 1200 andesite Teoa 5842 1487 182 1014 018 614 260 108 402 074 1 13 18 109 371 515 33 175 30 114 20 21 95 6 19 39 22 12 18 213 578 467
— — 508880E
] Warren Butte 3 < — 17-WF-08 4918100N 360 andesite Teoa 6097 1551 135 854 021 602 229 089 399 024 <1 11 24 180 261 208 338 158 32 11 19 74 114 4 16 39 19 <05 18 180 396 475
1500 —] (E Teoa Teoa § Teoi — 500 501230E |
] S 5 - 78BR16" 4918210N 360 andesite Teoa 6037 1536 124 879 019 584 259 105 435 022 nd 14 29 nd 259 20 3177 nd nd nd nd nd nd nd 16 34 nd nd 18 nd nd nd
— Qls < 5 | 501350E
] S = | 78BR20* 4916660N 380  basalticandesite  Teoa 5486 1757 160 942 015 848 313 098 358 023 nd 19 29 nd 262 19 343 nd nd nd nd nd nd nd 15 35 nd nd 28 nd nd nd
1000 — Qls B 501420E
] | 50 18-WF-08 4916950N 560 basalicandesite  Teoa 5427  17.06 134 952 017 913 447 069 312 023 22 63 29 279 185 131 348 127 24 10 19 172 90 2 13 27 24 <05 29 192 369 597
— Teom 502000E
500 —| Qtg el B 64-WF-08 4915590N 390 dacite Teoa 6306 1427 149 839 021 494 181 1.81 370 033 <1 9 21 144 421 517 235 266 46 17 17 43 103 8 24 62 72 18 17 256 277 567
— Teoa B 501650E
] Teom - 31-WF-08 4917140N 1280 andesite Teoa 5927 148 169 1023 016 584 255 131 366 044 1 12 24 243 321 367 301 226 397 165 195 48 110 6 20 46 19 <05 25 190 349 681
SEA LEVEL _—>|‘ Teoa o Teof SEALEVEL 9038508
32-WF-08 4916700N 960  basalticandesite  Teoa 5418  17.15 133 940 020 949 436 068 297 024 25 67 29 273 163 222 348 133 242 99 175 144 92 2 17 31 1 <05 29 195 313 639
505550E
25 vertical exaggeration B' 65-WF-08 4914730N 380  basalicandesite  Teoa 5506 1805 097 836 016 929 489 058 249 014 <1 33 32 243 218 231 349 91 174 67 172 16 9 2 9 15 19 <05 24 241 219 620
505390E
_QAS%TERS 42-WF-08 4914300N 750 andesite Teoa 5839 1767 117 802 015 692 266  1.11 370 021 1 17 22 191 273 318 345 173 293 112 202 21 97 3 20 46 3 <05 19 245 404 416
B B 509360E
22-WF-08 4913720N 500 andesite Teoa 5994 1726 105  7.81 013 587 262 149 363 021 <1 4 26 112 266 256 322 173 43 138 185 10 112 2 17 43 19 <05 20 202 315 478
FZ%(E)E _ ~ 508900E
— 5 & — 92-WF-08 4914030N 380 andesite Toa 6023 1578 134 850 018 620 244 142 365 026 3 17 23 191 328 409 279 209 34 14 17 57 95 5 19 46 48 13 20 3.4 216 623
— > )
B = 5 § = 503720E
— 2 et ) — 500 40-WF-08 4921530N 1240  basalticandesite  Tid 5245 1993 096 739 013 1142 450 044 262 015 44 118 30 232 91 127 204 89 17 7 17 140 70 1 10 19 <05 <05 23 173 252 494
1500 — g Qls g 2 - 504550E
] E = =
] 3 Ol Qls S [ L 12-WF-08 4921250N 1100 andesite Tid 5693 1510 072  7.21 015 903 68 147 240 015 69 249 24 191 607 447 537 8 152 65 142 75 71 5 24 41 73 16 27 225 259 466
_ L 509640E
1000 — Toth | 21-WF-08 4914690N 400 ash-flow tuff Toth 7401 1398 064 126 004 211 027 501 253 015 <1 15 10 69 527 876 283 209 295 141 117 29 64 1 21 49 32 15 <1 145 075 056
_ Qa Qys — - L 250 506140E
— 9 Qtg | 6-WF-08 4920100N 1320  basalticandesite ~ Tmi 5338 1547 18 1173 021 895 438 076  3.01 026 9 28 34 394 191 252 299 135 342 94 191 194 101 2 14 32 21 <05 38 116 322 864
500 — ’: _L / B 501210E
— Toth oot — Teoa B GWW-10-83™ 4920160N 1300 basalticandesite ~ Tmi  53.83 1523 187 1093 029 88 433 116 330 025 nd nd nd 313 nd nd nd 130 nd 197 nd nd nd nd nd nd nd nd nd  nd nd nd
Teoa 501190E
SEA LEVEL Teof Teof SEA LEVEL 36-WF-08 4918660N 1920 andesite Tmi 5829 1533 186 953 020 612 28 104 405 075 <1 4 27 110 287 289 342 189 42 13 19 14 122 2 18 44 27 <05 19 119  3.80 5.98
508090E

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*.




