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FOREWORD 

The aooompaD¥ing paper is the first of a number of geological 
quadrangle reports oovering oentral Willaaette Valle7 whioh the 
Department hopes to publish. In the late l')O•s soae of Dr. Allison•• 
students at Oregon State Collage mapped four central Willaaette Valle7 
quadrangles as parts of their master• the•••· A 1aall amount of 
expense aone7 was provided the students b7 the Department to assist 
in getting these studiea made. Advent of World War II interrupted 
plans for publioation beoause of dispersal of the student authors 
and also beoause of pressure of other Department work. Dr. Allison 
reoentl7 completed the geologic map and report on the AlbaQ7 quad
rangle which make up Bulletin 37, and the Department is glad to 
publish this bulletin as a oontribution to Oregon geolo87 and &lao 
to make available a geological map of this important segaent of the 
Willaaette Valle7. 

F. W. Libbe7 
Direotor 
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GEOLOGY OP !BE ALBABT QUADRA.GLE, OREGO. 
B;r 

II'& S. All1aon 

Inti'Oduot1on 

Genel'al 

!be reoonnaiaaanoe aeolog1o aap ot the Alb&ft7 quadrangle (in pocket) 1s part or a 

proJeoted aer1ee or publloaUona oovei'11JC aeleoted areas 1n central lrillaaette Talle;r. 

It is ezpeohd that "geologie ups ot Leba,non, Salsa, and Sta;rton quadrangln •111 follow. 

!be·· purpose ot the proJeot la twofold, tlrst, to adn.no• the pl'eparation ot a geologie 

aap ot the State, and aaoond, to show the detailed straUgraph;r and atruoture ot par• 

Uoular areal ot geologlo interest. file .llban;r quadraqle (see index aap) is ot apeoial 

interest beoau1e it lies at the east edge ot the Coast Re.nse, and oontaina Jilooene voloanha, 

Eooene and Ollaooene aarlne sediaent•� and Plelstooene alluvial deposita ot tour ditterent 

ataaea. StraU&I'aphio aaaea ot these alluVial depol1ta and ot.the J:ooene voloanloa are 

here introduoecl tor the tirat tlae. 

•ork on the Alba117 quadranale baa been done lnteraittentl;r over a period ot about 

15 ;real's. In thla proJeot the 11'1'1ttl' !uta been aaaiated at var1oua Uaea b;r atudent.a, 

eapeoiall7 b7 Harold Culp, Earl Gould� W:t.lliall Leever, •allaoe Lowr;r, ll:t.ohard Mathews, 

fhoaas O•He:t.ll, Gordon Shearer, and Harold Wolte, but the writer aooepta full respon

s:t.bilit7 tor the nap and this brief deaoript:t.oa. !he State Departaent ot Geolog;r and 

Mineral Industries turniahed tunda tor aapp1n& part ot the area in 1'41, and Mr. Ralph s. 

Mason ot the Departaent start prepared tbe aap tor publioation. 

Great ditt1oult;r was experieaoed ln aapp:t.aa the area between Alban;r and Jefferson 

on aooount ot the nuaber ot toraationl involved, the pauoit;r at exposures, and the 

d1ttloult;r at diaeernins the atl'uotural pelations; beaoe soae errors aa;r be present. 

and dittereneee in Judgaent. ooneernins atruetural relations aa;r be expeoted. Most ot 

the aappiRJ, however, ia believed to be reaaonabl;r aaourate. It waa done aainl;r b;r 

ooapaaa and paoe traverse• uaiq t.h.e Alban;r topoaraphlo quadrangle aap as a base, 

Previous work 

Ver;r little previous work on the q�dranale bas been done ezoept reoonnalaaanoe b;r 

Diller (8, 10), deteralaation ot toaaila obtained northwest· ot Alba117 b;r Condon (7), 

Washburne (1,), and others (6, 22)1 an d the differentiation ot Pleiatooene deposita b;r 

Allilon ()) . A •eleoted bibl:t.oarapb;r 11 appended. 



2 Geology of �he Albany �uadrangle, Oregon 

Geograph;y 

Loca'tion 

'l'he Alban,y quadrangle is in central lillue��e Valle;y in northwes� Oregon where �he 

foot hills of the Coast Range proJect northeastward in�o the Yalle;y lowland, between 

lati�udes ��·30' and ��· �5' north and longitudes 123• and 123°151 wes�. 'l'he Willaaet�e 

Riyer follows a crooked course nor�hward across �he quadrangle; and the Santiaa River, 

foraed b;y the union or the �orth Santiaa and South Santiaa rivers at the eas� edge or 

the area so��h or Jefferson, flows into the lillamet�e a� the north border. Except a 

saall part of Marion Count;y in �he northeas� corner of �he quadrangle, �he portion l;ying 

east or the lillaaette River is in Linn Count;y; that part lying west of the lillaaette 

RiYer is in Banton County. Alban,y is .the principal oit;y. 

Aocusibi11ty 

Most or tha area is thickly se�tled and is easily accessible by a network of roads 

including the Pacific Highwa;y (US 99E and ,91). 'l'he aain line and seyeral branches of 

�he Southern Pacific Ra1lwa;y also trayerse the area. 

'l'opography 

'l'he Albany quadrangle U:e s in the W1llaaett� Valley lowland proyinoe at t);J.e east 

edge of the Coast Range proYince. The lowland here aay be diYided into two portions, 

naael;y (1) an alluviated valle;y plain terrace occup;ying the greater part of �he area, 

aostl;y 200 to 300 feet above sea leyel, and (2) an irregular se� of bottoa lands along 

the s�reaas, eroded froa 5 to 30 fee� below the Y&lley plain �erraoe. 'l'he only upland 

in the quadrangle consists of hill• and ridges which proJect northeastward into the area 

froa the Coast Range and Y&ry in eleY&tion froa about 1100 feat above sea le.vel on the 

wes� �o 300 to 500 fee� above sea level near Alban,y. Coffin· Butte .and other high hills 

on the welt, whioh aay be regarded as the aa1tern liait of the Ooas� Range, owe their 

grea�er elevation to �hair basaltic ooaposition which has resi•tad ero1ion •ore than the 

turraoecus sand1tone1 and shales of �he lower hills farther east. Knox Butte, Hardscrabble 

Hill, and Hale Butte, detached reanants of the same group of low hills, have al1o been 

proteeted in part by resistant rocks in their aakeup. 'l'he flatti1h 1uaait1 of the 300- to 

500-root hills aay.possibl;y be the result of an ancien� erosion surface advanced to late 

aaturity or earl;y old age at that ln·al. 'l'he present lowland i1 the foraer aature valley 

of the Willamette River and its tributaries, later aggraded with alluviua. Its topographic 

age in the present cycle of erosion il ;youthful. 
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Stratigraphic Geology 

Outline 

The rooks of the Albany qu�drangle include t he Coffin Butte volc�nics ( basaltic pillow 

l�v�s, brecoi�s, and tuffaceous sh �les) prob�bly of middle Eocene age; unn�med �rine tuf

faceous sandstones and shales thought to be at least partly equivalent to the Spencer 

formation of upper Eocene age; the Eugene form�tion, marine tuffaceous sediments, mostly 

s�ndstones, of mid dle Oligocene age; basaltic and diabasio intrusives ( dikes, sills, and 

plugs ) prob�bly of Miocene age; Pleistocene alluvial deposits of t he Lacomb, Leffler, Linn, 

and Willamette stages; and Recent alluvium. 

Coffin But te volcanics 

Name and distribu tion : The name Coffin Butte volcanics is here proposed �s a forma• 

tion name for a volc�nic complex of basaltic flows, breccias, tufts, and tuffaceous shales 

that make up the eastern edge of the Coast Range in t he northwest part of the quadrangle. 

They extend southwesterly from Coffin Butte on the northeast through Viney�rd Hill and 

other ridges nor th and northwest of Corvallis to the vicinity of P hilomath and Wren, and 

westward across a large part of nor thern Benton County, but only a small part of t his ex

tensive �sa is present within the Alb�ny qu�drangle . Coffin But te, which furnishes the 

name, gives good exposures of ths 1 �� flows as � result of several l�rge outs and qu�rries 

�de in 1'42 for the extr�otion of m�terial for use mainly on ro�ds �t C�mp Adair, and 

may well be design�ted the type loo�lity. The brecoias �nd tuffs however are beat seen 

in road cu ts on the West Side Highway ( US ,,w) and on the Tampico-Airlee and Sulphur Springs 

ro�ds to t he west. 

Patrogr�phio oharaoter: The lav�s of the Coffin Butte complex are dark gray to nearly 

black, fine-grained or partly glassy basaltic rooks characterized by ellipsoidal or pillow 

1truoture and a local �bund�noe of zeolites. Except for r�di�l columns in t he ellipsoids, 

oolumnar Jointing is not common. The tops of the flows are generally palagonitic or 

amygd�loidal, and pal�gonite also occurs between the ellipsoids, which r�nge in size from 

�bout six inches to two or thr ee feet in dl�meter. Cavities between some of the ellipsoids 

�re be�utifully encrusted with ch�baz1te, heulandite, �pophyllite, n�trolite, �nalcite, 

quartz, c�lcite, and pyrite . The cont �cts between the flows �ra uneven, �lthough smoothed 

in pl�ces by thin se�ms or pockets of dark sh�le. The flows �ppe�r to be thin but numerous. 

The ellipsoids and t he interc�l�ted sediments indic�te that the l�v�s were poured out in 

the ae�, where t he re�otion wit h  se� •�ter evidently formed the �l�gonite a nd the zeolites. 

The rocks are slightly �ltered to chlorite, epidote, �nd serpent ine . 
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Thickness: Coffin Butte rises about 500 feet above the plain to the east. As the 

flows here have a moderate dip, the stratigraphic thickness in the Butte alone is about 

600 feet. The formation as a whole, however, crops out across a belt at least 2 and perhap$ 

� milea vide in the direction perpendicular to the regional strike. If a moderate dip 

persists uniformly aoross that belt, the total thickness may be 5,000 to 10,000 feet, or 

at steeper angles, 10,000 to 159000 feet. Data at hand are insufficient to decide, but 

even if there is some repetition by reversal of dip or by obscure faulting, it 1s olear 

that the minimum thickness amounts to several thousand feet. 

Stratigraphie relations� The stratigraphic relations of the Coffin Butte volcanics 

are not entirely clear. The greater part of the mass is separated from other solid rocks 

by valleys occupied by alluvium. Just north of Lewisburg, however, the basalts are ex

posed within 100 feet of an outcrop of nearly vertical beds of tuffaceous sediments. 

The contact, easily traceable for a distance of nearly a mile across. two low ridges and 

a shallow ravine, trends about N .  45° E. Although not actually exposed, the contact 

appears to dip northwesterly at a very high angle; it may be vertical. Whether this portion 

of the contact is the trace of the upturned original depositional surface or is a sub� 

sequent fault is uncertain. A comparatively straight boundary between the Coffin Butte 

volcanics on the northwest and folded sediments on the southeast also extends many miles 

southwesterly into the adJa�ent Corvallis quadrangle. Henoe, regardless of the local 

deta ils, the regional contact is inferred to be a high�angle fault c ontact, and probably 

a thrust. The sediments southeast of the inferred fault show pronounced changes in strike 

and dip within short distances, as if disturbed by such maJor faulting. Poss ibly the locus 

of principal faulting !e concealed in the alluviated swale followed by the branch line of 

the Southern Pacific Railway southwest of Calloway station. 

A peculiar relation is exposed in a road cut on Highway US 99W about a aile ncrth of 

Lewisburg, where a remnant of basalt re sts on the beveled edges of nearly vertical beds of 

tuffaceous shales. The contact slopee southwestward at a low angle and might be considered 

to be a warped thrust plane. There is, however, little evidence of drag or other modifi�a

tion of the underlying sediments such as one might expect from an important l ow-angl e over

thrust. The direction of movement is indeterminate. Hence the fault is thought to be only 

a minor one, perhaps only a remnant of a former landslide. The underlying s iliceous shales 

probably are merely a sedimentary phase of the Coffin Butte volcanic complex. 

Age and correlation! If the foregoing inferenoe on structural relations is c orrect, 

the Coffin Butte vol�ani�s and associated sediments are the oldest rooks exposed within the 

Albany quadrangle, As some of the other marine rocks in the quadrangle yield upper Eooene 

fossils, t he Coffin Butte vol�anies are thought to be m iddle Eocene in age, b ut paleontological 

proof is lacking . 
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Pillow lavas or siaUar charactel" are associated with the aiddla Eooane Umpqua fol"aa

tion ifi Yastarn Ol"egon ( ,, 20, 21). A thick S&1"1&s of basaltic flows, pillow lavas, flow 

breooias, a·nd ainor amounts of p;yroolastios occurs also in the Bestuooa Ba;y, Euchl"e Mountain,· 

Valsat&, and Dallas quadrangles of northwestern Oregon. 

This SBl"ies, .3000 to 5000 teat thick, naaed the SUet& River voloanic sarles b;y Snavll;y 

and Baldwin ( 15, p. 806), 1s Cllrl"ela.hd by thea with the Umpqua fol"maUon, the aorralaUve 

or the Capay shale or California, Although other voloanio outbreaks in western Oregon 

ooaurred in Ecoena time (4, '• 15, 18, 20, 21) and although exaot equivalence or volaanio 

materials froa different canters .is .not to be expeoted ·an;yway, the correlation or the Coffin 

Butta voloanios with the Siletz River voloanio series, not tar distant to the no�thwest, 

appears reasonable. As the two are disoonneotad and are not ;yet known to be axaotl;y oon

teapol"aneous, separate names are retained. 

The souroe$ or the Coffin Butta lavas have not been identified with aartaint;y but the

SI'eater thickness or the lavas .farther west and southwest su,gests the pruenaa or the vents 

in that direction. 

Upper Eocene marine sediments 

Composition: The upper Eooene .&rine·sediaents include two,unlike faoiea. One or 

these is not well exposed but it aoaurs in Spring Hill and· vicinity, in _the small hill 

half a mile southwest or Lewisburg, and elsewhere� It is typically a aadiua-grainad, light

colored, leached or poorly oemanted sandstone consisting mainly or voloan1o glass, feldspar, 

quartz, and muscovite in varying proportions. Certain tuffaoeo.us shales of the area are 

perhaps a part of the same sequence. Its bedding 1a pool'ly expand and henoe its structure 

in plaoes 1s not olaar. JossU's have not bean found in it in th1a area but it is probabl;y 

marina. In 11oa 11tholog;y it resembles the Spenoar and,CCHastook formations in Lane County. 

Detailed lll&pping of the intervening area eventually may show ih. exact relati.on to these 

formations. Meanwhile it is l"egarded tentativel;y ·as probabl;y ·upper Eooene in age, It is 

not siven a formation name as ita limits cannot be defined. 

The other taciu shows a lll&rktd ohange in-composition and texture, as it contains 

l•rse quantities of basio ash, lapilli, and small rook fragments. The two taoiaa aa;y be 

seen in oontaot in a hillside road. cut about one mile north of Granger, where ooarsa•grained, 

brown-weathel"ing, fossiliferous vitrio tuft of the second facies, with ainor admixture of 

the earlier micaceous sand at its base, overlie• the lighter-colored cr;ystal tuft of the 

aarliel" facial. So tar as one oan tell the oontaot between the two faoies is a oontormit7. 

Extremely indurated breccia of lapilli and basalt fragments interbedded with sandy tuft 

ocoura Ju•t nol"th of Thornton Lake. 
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The sediments of upper faoies appear to be the product of vigorous voloanio eruptions 

whioh supplied a different type of detritus to the Eooene sea than bad previously bean 

dep osited. fhat obange possibly should be reoosnized as of formational rank, but in an 

area ot auoh poor exposures it did not see• feasible to map tba two taoiea separately. 

rras•ents of leaves and oarbontzecl-wooclars oolUon in this bas1o tuff. The thiokneas is 

not •easurable in the area, but aooordlq to the width of outcrop it 1s estimated to be 

at least 1500 to 2000 teet. 

The same suooesaion ot faoies appears in the CornlUa quadrangle and in the s_outh• 

western part ot the Salem quadrangle. lt is of interest to nota that a similar ohanga 

ot lithol�gy ooours in the sequinoe of Spanoer-Coaatoek•Piahar formations (17) at the 

t;yp·e looaUt1ea west and southwes-t; of Busene, where U.ght-oolored .ar1ne tuffaoeous sand• 

stones are suooeeded by ooarsa aioaoeous sandstones and fine conglomerates, and eventually 

by basaltl'o tuft, breooia, and oov1e ooaslo11aratea. !hia ohanga is thought to retlaot 

the progriuivaly inortasing 1aportaa o e of the Calapooya voloanios as sources .of sedimentary 

materials. fhe same explanation � apply t o  a lesaar degree to the changes in 1;he late 

Eooene sediments in the Albany �adranale. 

At 'he Cliff, beside the Santiaa River about one aile below Jefferson, a coarse, 

rather massive tuffaceou1 aand1toaa oontaias irregular layers or len••• ot breooia ooapoaad 

of angular pieoes ot basalt of var$ou1 li&el. !he ilUediate souroe of the basalt in the 

breooia i• not apparent; the nearest known basalt, probably in the fora of a sill, orops 

out a aile away in Hale Butte. Several aiailar nests of breocia are known in the upper 

Eooene marina sed.iaents of the Dallas quadr&Dgle (If, pp. 26-27), many miles from exposures 

of basaltic voloanios that aay have served as souroas, !hey iaply peculiar conditione ot 

aediaentation. Whether the fragments in these looal nests ot bre coia were transported by 

submarine sliding, by tree rattina} or b7 nail other means is oonJeotural, but associated 

oonteaporaDeous deformation atruotUres 8sen in the Dalla• quadranale suggest sliding. A. 

1eamlngly neoe1sary condition would be steep slopes on the sea floor bordering island• or 

penin•ulas ot Coffin Butte or other voloanios in the late Eooene sea. These breoolas, 

apparently oontined to the upper Eooene, deserve detailed study. 

Age and oorrelation: Fosails obtained from the upper taoies northeast of Lewisburg, 

north of Granger, and north of North •lbaay have been identified by Richard Mathews and 

inolude the following: 
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Brachidontes cowlitzensis (Weaver and Palmer) 

Macrocallista cf. conradiana 

Nuculana cowlitzensis (Weaver and Palmer) 

Pitar californiana (Conrad). 

Tellina ct. cowlitzensis (Weaver) 

Venericardia hornii clarki (Weaver and Palmer) 

Crep.idula pileum ( Gabb) 

Polinices weaveri (Dickerson) 

Tivelina cf. vaderensis (Dickerson) 

Turritella uvasana stewarti (Merriam) 

7 

These fossils, though few in number of species, appear to Justify correlation with 

the Spencer formation of upper Eocene (Cowlitz-Tejon) age in Lane County (17) or with part 

of the Coaledo formation near Coos Bay (1). The Turritella uvasana stewarti (Merriam), 

if correctl y identified, is especially significant. The similarity of the sequence of 

lithologic changes, discussed above, appears to strengthen this correlation. 

Eugene formation 

Distribution: The Oligocene sediments of the quadrangle are referred to the Eugene 

formation. Marine sediments of known Oligocene age occur on Murder Creek northeast of 

Albany, about the flan�s of Knox Butte, and on the west side of the Santiam River at the 

confluence of the North and South forks a few miles south of Jefferson. These sediments 

may possibly occur at other places in the vicinity, as the contact between Oligocene and 

Eocene was not found and the age of the sediments in Hardscrabble Hill, Hale Butte, and 

vicinity is uncertain. 

No Oligocene fossils have been found in that part of the Albany quadrangle which lies 

north and west of the Willamette River, but some of the breccia and tuff on the south edge 

of the hills near Albany may possibly be of Oligocene age. 

Petrographic character: The Oligocene sediments are mainly sandstones and siltstones 

composed of grains of volcanic glass, more or less devitrified, and hence are properly 

called tuffs. Intercalated locally are thin layers of granule and pebble conglomerate 

apparently composed of pumiceous lapilli and pieces of basalt or andesite. Individual 

beds in the tuff range in thickness from a few inches to several feet. On the west side 

of Knox Butte some of the rock is white or only slightly iron-stained on the outcrop, is 

thin-bedded and minutely crossbedded, contains leaf and wood fragments, and along thin 

clayey seams bears marine fossils. 
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!hiokneaa: !he known Oligooena in �is quadrangle ia not exposed in a eontinuoua 

measurable saotion for mora than a stratigraphic thioknass ot about 4oo teat but the dil

tribution of the outorops suggests that the total thioknass is many times that figure and 

probably is oomparable with the 2000- to 2500�foot stratigraphie section known in the Salam 

quadrangle to the north. 

Stratigraphic relation•: In the Sal am quadrangle the Oligooene beds appear to overlie 

the Eocene with an angular unoonformity. In the Albany quadrangle, as wall as farther 

north, the oontaot has not bean located precisely but the north-trending Oligocene aeams 

to out aorosa the east and or an ea1terly plunging anticline of Eooene beds and hence 

appear• to be unconformable hera also, Known dips or the Eooana beds a re somewhat greater 

than those or the Oligooena, but batter avidenoe of unoonformity i1 probably afforded by 

the regional relation•. 

laae, age, and oorralation: Fossils have bean obtained from these rooks mainly at 

the Junotion of the Borth and South forks ot the Santiaa River and at Knox Butte. They 

are fairly numeroua but meager in number of spaoies. these toasils indioate that the 

beds are middle Oligooena in age and oomparable to the Eugene (14), Pittaburg Bluff (13), 

and Illahe (16) formations. As the naae Eugene formation hal priority, it is used here. 

K1oaene (?) intrusive P.ooks 

Intruaive rooks thought to be of Kiooena age ooour on top of Knox Butte, in Hard• 

scrabble Hill, at the foot or the same hill beaide the Santiaa River, in the wast and 

southwest parts ot the hill northeast of Millersburg, ne ar the west and or Hale Butte, 

in the southeast corner of an unnaaad butte about a mile southwest or Hale Butte, in the 

Eooene sediments about a mila northeast of Lewisburg, in two places near the Luckiaaute 

River at the north edge or the quadrangle, and in small masses at several other plac es . 
!he two knobs on Hardscrabble Hill are composed of diabase, probably in the fo rm of pipes 

or plugs, whereas most or the other ooourrenoes are narrow ( hanoe somewhat exaggerated on 

the map ) and or more or less unoartain structural attitudes but at least a few are sills, 

That on Knox Butte is considered to be a sill •• it is oharaoter1zad by coarse columnar 

Jointing, laoka vesicles or amysdules, and slopes southeasterly with the underlying beds; 

1t may, however, be a remnant of a thiok flow. 

Kost or these rooks out upper Eooene beds and hence oannot be older than upper Eocene 

but as the basalt on Knox Butte, whether flow or sill, overlies foss1literoua Oligocene 

it must be still 7ounger. Although the possibility must be oons1dared that soma of these 

intrusives may be upper Eocene or Ol1gooene in age, they are here grouped together and 

tentatively assigned to Miocene time with ths thought that tbe7 probably are the subsurface 
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expression of the same vulcanism that produced the lavas of the Sal em Hills. Regarded in 

that way they suggest that similar lavas once extended across par t of the Albany quadrangle 

but have been removed by erosion. 

Pleistocene alluvial deposits 

Lacomb gravels: High-level gravel remnants on h ills between Albany and Jefferson, 

here called t he Lacomb gravel s , are shown on the map ( in pocket ). The type locality is 

at Lacomb, Linn County, Oregon, abou t 15 miles to the southeast of the quadrangle where 

remnants of an ancient gravel fan still oover a con sider able ar ea . At the suggestion of 

the author the nama Lacomb was applied to these gravels by Felts in his master•s thesis 

on th e Lebanon q uadrangle, but this i s  the first publication of t he name.· Gravels of the 

Lacomb stage of alluv i at ion originally must have extended across the intervening di sta n c e, 

At Jefferson Cemet ery on a hill just east of the limits of the Albany quadrangle the 

gravels extend to an elevation of 367 feat.above sea level. The western slo p e  of the 

hill near Jef fer s on is mapped as gr avel also, alth ough the contact with the underlying 

tuffs may belong farther up the slope. One mile south of Hardscrabble Hill the flattish 

top of the gravel reaches almost to �00 feet above sea level. Its base on t he s outheast 

is somewhat below 300 feet, so the thickness is about 100 f e et. The pebbles are andesite , 
rhyolite, basalt, chert, and other rocks appar ently derived principally from the Cascade 

Mountains. They are weathered deeply at the surface to yellow or r e d d i sh-brown cl ay, 

On account of this advanced degree of weathering, their occurrence as r e mnants of deposits 

that have largely di sappear ed , and t heir perched positions in relation to other Pl e istoc ene 

deposits, these Lacomb gravels are thought to be probably of early Pleistocene age. 

Leffler gravels: The term "Leffler terraces" was used by Thayer (16) to d e signate the 

gravel terrace remnants per ched on the south rim of the North Santiam River valley at 

Leffler in the S tayton quadrangle, which lies imme di ately northeast of the Albany quadrangle. 

There this prominent terrace extends from a point near Kingston southwestward into the 

Lebanon quadrangle and rea ppear s in the northeast part of the Albany q ua drangl e. It is 

here proposed to use the name Leffler for the deposits composing the terrace at the type 

locality and for similar deposits of equivalent age elsewhere in the Willame tte Valley and 

to refer all such deposits to the Leffler stage of alluviation. Th e name i s  derived from 

a Southern Pacific Railway stati on at th e foot of the type terra c e . 
In the Albany quadr angle two patches of gravel separ ated by a later ra vine north of 

Jefferson and the terrace in the vicinity of Millersburg north of Murder Creek are classified 

as Leffler gravels, but some other old gr avel s , too obscure to map, situated on the low 

rounded hills just north of Murder Creek nor th ea st of Albany an d on the bench north of 

Knox Butte, may also belong to the Leffler stage. The larger of these two patch e s  near 
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Jefferson has a near ly flat top Just a little more than 300 teet above sea level and is 

bounded by a 7 5 • foot ero si onal scarp on the west. The gravel itself is not wall ex posed 

there but in road cuts elsewhere it is seen to be peb ble gravel of Cascade origin, deeply 

weathered at the surface to red, br own, or black clays. A cover of silt of the Willamette 

stage (see p.l2 ) overlies the terra ce and in most p l aces conceals the gravel . 

The terrace in the vicinity of Millersburg, more or less hidden by such silt and hence 

ot uncertain boundaries {especially on the east ) , stands mostly fr om 230 to 250 feet above 

sea level, or more than 50 feet lower than that no rth of J effers on . Whether this lower 

level is t he result of er osi on is not known, but p re sumably this is true unless some error 

of correlati on is involved. The terrace is too hig h however to match the slope of the 

later Linq gravels southeast of Albany, and m oreover th ese Linn gravels underlie the ad· 

Jac ent silt-covered plain bo rdering this terrace on the west between Conser and Dever. 

The extent of the Leffler gravels in the plain near Millersburg as shown on the map may 

be too lar ge. 

A small patch of w eathe re d basaltic gravel at A dair Village ( at the J unc ti on of 

US Highway ,9W and Ryals L ane) is correlated uncer ta inly with the Leffler st�ge. It may 

be older. Similar gravel underlies a silt cover a mile to the northeast . 

Another gravel remnant on the hill in the SEi SEi sec. 20, T. 10 s., R. 4 w., also 

possibly of Leffler age, co ntains numerous pebbles of sandstone , presumably derived mainly 

from a different terra in, such as the Eocene sediments n ear by . A shallow railroad out, 

traversing the eastern half of sec. 20, exposes several feet of sandro ck that also includes 

small peb bles of sandsto n e or white quartz. The material is s trongly orossbedded, appears 

to be fluviatile in origin , and is appare ntl y flat-lying. It is overlain by a deposi t of 

silt and hence does not show on the map. It is though t to be of Pleistocene age, not

withstanding its different lithology. 

Thayer { 1 6) thought that the "Leffler terraces" m ight be the dow n- va lley eq uivalent of 

similar ter races south and east of Lyons and that both may be composed of valley train 

material from the Kill City glacier of middle Pleistocene age, although he considered that 

they might be older. According to All ison (3) this correlation is correct a nd scar cely 

questi onable , The Leffler gravels are interpreted therefore as glaciofluvial outwash 

deposits corresponding to the Kill City stage of glaciation, probably of Sherwin or Kansan 

ag e. Th eir a nt iqui ty is shown by the gre at dep th of ox idatio n and destruction of the 

pebbles , by their pe rch ed topograph ic positi on, and by the am ount of de s tru ctiv e erosion 

the ter races have undergone . 
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Li nn grave l s :  The term Linn gr ave l s is here 11 s a d  f o r  th e  fir st time t o  ·deSignate th e 

gr ave l s  of t he s tage or a l l uvia t i o n  next y ounger than the Lef f l e r  grave l s . The typ e section 

i s a c l iff ab out JO feet high on the l eft bank of the North Santiam R iv e r  i n  sec . JO, 

T. � s., R. 1 w. They are named for Linn County , in the wester n  part of w hic h they a r e  

p articu lar l y  widespread, as b etween Al b any and L�b an on . The ty pe l o c al ity is c h ose n at 

t h e  e dg e  o f  the t er ra c e  in t h e  Stay t on quadrang l e  n ot onl y  on a c c ount o f  t h e  exc el lent 

exposure there but al so because its relation to the o l der Lef f l e r  gravel s in t h e  higher 

t e r r a c e  ab o ut a m i l e  d i s tant is c l early shown. Its rel a t ion s to the over lying Wil l am ett e  

sil t s  may b e  s e en at Greens Bridge, about 7 m ile s t o  t h e  so uthwes t , o r  b et t e r  s t i l l ,  in 

c lif fs a l ong the Wil l a mett e River at Iris h Ben d, Ingram Ferry, or Harris burg in the ext r e 111e 

southw e st e rn par t  o f  L inn County. It is here prop os ed to us e the t e rm Linn gravel s thr ough

o u t  the Will amette Va l l ey f o r  a l l dep o sits of equival ent age, whi ch f o r  c o nven i en c e  may b e  

called the Linn s ta g e. 

In the Alb any quadran gl e the L inn gravel s occupy the greater pa r t  of the val l ey -pl ain 

l owland south of Al bany, where however they are masked by an overlying s heet of silt and 

h e nc e  do not appear on the map. A northwesterly trending strip about 2 miles wide .sguth of 

Knox Butte has had a s imilar c o ver o f  sil t  rem oved and the gravels on the s ur fa c e have 

b e e n  so m ewhat reworked. That belt is mapped as an eroded phas e o f  the Linn gravels . As 

m e nti o ned above , Linn gravels also underl i e the plain between Conser and Dever. As the 

silt c over does not s tand up well , ex po sure s of the underlying Linn g ravel s al o ng the 

streams and in road cuts are poor. 

The Lin n grave ls in t he A l bany qu adrang l e are mainly pebble gravels with mo d e ra t e  

amounts o f  s and and s ome clay. Most o f  t he pebbl es are 1 to J inches in dia meter a nd sho w  

a fair d egree of r ounding. The f anl ike shap e o f  t he dep osit sout heast of Al bany s ho ws 

t hat much of it came fro m the South Santiam River basin but und o ubted ly t he Willamette 

and C al ap o o ya r i vers f r o m  the s outh and the No r th Santiam R iver fr o m  the nort heas t a l so mad e  

large c o nt ributi o ns. On the o th er hand Soap Creek in t he nor thwest par t  of the quadrang l e 

did no t sup p ly much material to build up i ts va l l e y .  

Gravels of the Linn stage extend an unknown but pr obabl y  shor t d istanc e b elow t he l ev e l  

o f  the p r e sent streams and to l evel s from 1 0  t o  J O  f eet abo ve the stre am s ; hence, though 

w ide spread, th ey are p ro bably not more than a f ew tens of feet th ic k .  

The top o f  the gravel i s  weath ered t o  b rown or b l a ck c l ay and t he pebbles f arth e r down 

a r e  soften e d  on the outside so that they c an b e  scratc hed rea dily and ratt l e  only dul ly 

w hen roll e d. Some of t h is al terati on t ook p l ace before the deposit ion of the o ver ly ing 

si l t  as indicated by a f ormer s oil zone bu r ied by the s ilt. 

The la rge extent of the Linn gravel s stil l remaining, the relatively m oderate degre e  

o f  th eir weathering , their low topographic posit ion, and their c over o f  sil t  all c ombine 
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to suggest their assignment to a stage of alluv1at1on somewhat earlier than that of the 

ailt but considerably later than the Leffler gravels. They probably belong to the Tahoe 

(Sierra Nevada of California) or Detroit (North Santiam River valley) glacial atage of 

early Wisconsin time. 

Willamette silts: The name Jillamette silts is here pro posed to apply to the parallel

bedded sheets of silt and associated materials that cover the greater part of the Willam• 

ette Valley lowland. The type section is exposed on the right bank of the Willamette River 

at Irish Bend in southwestern Linn County, Oregon, where these silts 9 to 13 feat thick 

overlie deposits of the Linn stage in a 27•foot scarp caused by the undercutting of the 

river on the outside of the bend. In the Albany quadrangle the Willamette silts form the 

surface over most of the lowland area except along t he present stream courses and along a 

strip south of Knox Butte where they have been removed by erosion. They are about 15 feet 

thick at Albany but the amount decreases at higher elevations and finally runs out at about 

400 feet above sea level. In the western part of the quadrangle the upper limit of the 

silts for mapping purposes was set somewhat arbitrarily at 250 to 300 feet above sea level 

or approximately at the base of steeper slopes of older deposits. In the southeastern 

part of the quadrangle the Willamette silt is mapped up to an elevation of 300 feet, but 

gravel of the Linn stage is not far underground there. In the area between Albany and 

Jefferson the upper reaches of the Willamette silts were deliberately disregarded in order 

to show on the map more of the older deposits which the silts cover (and obscure); actually 

the silts extend as high there as elsewhere. 

The Willamatte silts are composed of quartz, several different feldspars , and a 

variety of other common minerals, mostly in angular grains or cleavage fragments. Bedding 

is usual ly not easily seen as the bulk of the silt seems to have a limited range of parti cle 

sizes, but under proper moisture conditions in the field, beds a few inches thick and faint 

laminations of lesser size can be detected. Included in the silt or lying on the surface 

are larger particles ranging from chips a fraction of an inch across to boulders several 

feet in diameter. These coarse pieces are composed of granite, gneiss, quartzite, slate, 

schist, and various other rocks otherwi se foreign to Willamette Valley. These erratios 

seem to be especially numerous on the hills northwest of Albany . A two-foot angular block 

of quart zite found near Wells bore glacial striae and grooves on one side. These foreign 

stones are thought to have been delivered to the Willamette Valley in late Pleistocene time 

when the lowland was under water to the level of about 400 feet above sea laval and surges 

of glacial water from the Columbia River brought into the valley icebergs carrying stones 

from eastern Washington to their present positions (2). The silts also oama ohiefly from 

the Columbia River. The body of water from which they were d eposited, called Willamette 

Sound by Condon (7) but actually a freshwater lake, was about 200 feet de e p in the northern 
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part or thi s quadran g l e. As shor el ine s  a r e  scarc ely or not at a l l  di s c e r ni b l e  about the 

margins, the water did not persist l ong at any part i c u l ar level . 

13 

Th e  Wi l l am e tte s i lt s  are weather e d  t o  d epths of 3 to 6 feet , mo s tl y  to Wi llamette , 

Amity, and Day t o n  s o i l s  (5, 11), A ol aypan f ro m  a f ew i n c hes to a f o ot o r  m o r e  thi c k  ha s 

d e vel o ped in a rea s of po or dra inage, a .s  where earlier c l ay s  on the Linn gravel s i mpede 

m ove ment of s ub surfa c e  water. 

The W i l l amett e s i l t s  are t he la s t  of the deposi t s  on the va l l ey pla i n  and though 

waterl a i d  are cl ea r l y  of gla c i a l  deri vati o n .  They are no t greatl y weathered, Accordingl7 

t hey a r e  Judged t o  be of lat e  Pl ei s tocene age and to correspond to the la st glacial s tage, 

presumably Wi s c on s i n  or Ti oga ,  in eas tern Wash i ng t on. Of t he two - f o l d  W i s c onsin rec o r d  

a l ong t he Col umb i a  River, only t he f i r s t  o r  main depo sit i ona l phase i s  known to b e  rep re

sented in t he A l bany quadran g l e, 

Fossil b one s a nd te eth of elephants have been report ed f ro m  the s i lt wi thin the 

Al ban7 quadrang l e. 

Rec ent a l luvium 

Recent deposits occupy the stream trenches excavated below t he s i l t - c o vered va ll e7 

p lain. They c onsi s t  p ri nc i pal ly of gravel and sand, a nd sub o r di nately of silt and c lay 

a l ong the maJor s t r eam s ,  a nd or rel a t i vely f i ne material s a l ong the l e s s  c ompeten t  c ree ks . 

They bear a c ha rac teri s t i c  c hannel -and -bar surface resulting from seasona l  floods, e s

pecially along the W i l l amett e River. The R e c ent b o ttomland so i l s  are gen e ra l ly ri c h  and 

we l l d ra i ne d but subJect to d ama g e  by fl o o d s . 
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Stru c tura l Geo logy 

The prevailing s tri k e  of the Eo cen e r o c k s  of t h e  qua d r ang l e  is no r th e a s t e rly , b etwe en 

B . J0 ° E .  an d  N . 6 0 ° E . , appr o x i ma t e ly pa r a l l e l  t o  t h e  t r en d  o f  t he hi l l s ,  s o me of wh i c h  evi • 

den tly ar e  s t r i k e  ri dg e s ,  but t h e r e  a r e  many e x c e p t i o n s  to th i s  no r th ea s ter ly strike , Th e 

d i p  on t h e  s ou th e a s t  s i d e  o f  the ri dg e  north east o f  L ewi sburg i s  eas t e r ly or s ou t h e a s t e r ly 

at g e nt l e  ang l e s ,  and o n  t h e  n o r thwe s t  si d e ,  n o r thw e s t e r ly at so mewhat s teep e r  angl e s , 

The p r i n c i pa l  s t ru c tu r e  in that r i dg e  t h e r e f o r e  s e e m s  t o  be an asymmetri c al anti c l i n e . 

The gr e a t e r  e xp a n s e  o f  t he o l d e r  pha s e  of t h e  E o c en e in t h e  vi c i n i ty o f S p ri ng H i l l  i n d i ·  

c ate s a s t ru c tu r a l  h i gh i n  t hat a r ea a n d  a f e w  e asterly d ips sugge s t t hat t h e  fo l d  p lung e s  

i n  t hat d ir e c t i o n .  Variati o n s  in t h e s tr i k e  and di p s u gg e s t  that t h e  c r e s t o f  t h e  f o l d  i s  

pr ob ab ly undu lato ry o r  c o m p l ex and that t h e  above g e n e r ali za t i o n i s  s o me w ha t o v e r s impl i f i e d .  

In a g en e ra l way , the n o r th e a s t e r ly p lungi ng a n t i c l i n e  o f  upp e r  Eo c e n e  s e d i m e n t s  i n  

t h e  Al bany qua d r angle c o mb i n e s wi th a p lungi ng sy nc l i n e  i n  t h e  S a l e m  a n d  D a l l a s  quadrang l e s  

l y i ng t o t h e n o r t h  and n o r t hw e s t t o  f o rm a c ru d e ,  i n c o mp l e t e  S • pat t e r n  o f  r eg i o na l  di l •  

t r ibuti o n  o f  t h e  o u t c r op s .  T h e  l o c al s t r i k e  o f  t h e  E o c e ne b e d s  c o n f o r m s  m o r e o r  l e s s  t o  

s u c h  a n  " S . " 

Th e suppo s ed f au l t  b o und ary b e tw e e n  t h e  ma i n  ma s s  o f  t he C o f f i n  But t e  vo l c an i c s and 

the E o c e ne s e d im en t s  o n  the s ou th e a s t  ha s al r e ady b e en di s cu s s e d , 

S mall i r regu l ar f au l t s  of hap ha z a r d  o r i en tati o n .  and m o v e m en t  ap p e ar in t he vi c i n i ty 

of the C o f f i n  But t e  lava s .  The s e  fau l t s  are p�o bably i n c i d e n ta l  t o  di f f e r en t i a l  c o mpa c t i on 

and unequal r e s i s tan c e  to l a t e r  f o l di ng o f  t h e  l ava s  a s  c o mpa r e d  wi t h  t h e  a s s o c ia t e d  tu f f s ,  

Fau l t s  o f  sma l l  throw s e e n  i n  o t h e r  p ar t s  o f  t h e  a r e a  l i ke w i s e  a p p e a r  t o  b e  unimp o r tant 

f ac to r s  i n  the g e n e r a l  s t ru c tu r e .  J o inti ng in the s e d i m e n t s  i s  g e n e ra l ly abundant and 

l o c a l ly o r i en t e d  wi t h  s t r i ke and d ip . 

The O l i go c en e  b e d s  in Kno x But t e  d i p  ea s t - s o u thea ste rly at an a ng l e  o f  about , o ,  and 

at the c o nf l u en c e of t h e  f o r k s  o f  th e Santi am R i v e r  a b o u t  S . )0 ° E .  at s i m i lar ly l ow angl e s .  

The u p p e r  E o c e n e  s an d s t o n e  at The C l i f f  w e s t o f  J e f f e r so n ,  how ev e r , t r en d s  n e ar ly du e e a s t .  

The s e  r e a d i ng s ar e a l l  i n  k e e p i ng w i t h  t he p i c tu r e o f  m o d e rat e ly til t e d  O ligo c ene b e d s  

r e s t i ng u n c o n f o rmab ly aga i n s t  m o re s tr ongly f o lde d E o c e n e  b e d s . Fur t h e r  i nt e rp r e tation 

is ha r d ly w a r r an t e d  b y  t h e  m ea g e r  dat a ,  
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Economic Geology 

Mineral r e sour c e s  of the Albany quadrang l e  c onsi s t  ch iefly of s tone , s and , gravel ,  

clay, and underground water . N o  metal l i c  ore depo s i t s  and no i ndi cat i o n s  of o i l  o r  gas 

are known wit hin the area. Ba salt for cru shed stone i s  available at several place s i n  
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the northern ha l f  of the area but t he qua l i ty o f  s o me of i t  i s  only f a i r  o n  a c count o f  

a s so c iated palagonite and zeoli te s . Cof f in Butte was an important sour c e  of rock f or road 

base at Camp Adai r .  Sand sto ne wa s formerly quarr i ed north o f  Albany .  Grave l i s  w idespread 

in t he valley lowland , but t he L i nn and old e r  grave l s  a re u sual ly not of c ommer c ial grade ; 

Recent gravel f r o m  the W i llamet te and Santiam r i ve r s  i s  preferred as it i s  f resher, harder, 

and cleaner than t he other s. C lay der ived f r o m  weathered W i l lamette s ilt s is burned at 

A lbany to make co mmon red br i o k  and t i l e .  Underground water ( 12) i s  ob tai nable a t  mo st 

places wi thin t he quad rangle f ro m  var i ou s  geol ogi c  f o r mat i ons i n  am o unt s suf f i ci ent for 

dome st i c  pur po s e s  but mos t  of the rook s ,  exc ept Recent dep o s i t s  on the valley bottom s ,  

are not s u f f i ciently permeable t o  yield large supplies . Spri ng s  are u sed lo cally. Water 

f or Camp Adai r wa s pumped f rom t he W i llame t t e  R i ve r .  A few we l l s  have s t ru ck connate 

salt water t rapped in the mar i ne s ed i men t s  at t he t i m e  t hey were depo s i ted in t he Eocene 

s ea .  

Geo logi c Hi sto ry 

The known geo l ogi c h i s to ry of t he Albany quad rangle begins w i th t he dep o s i t ion of the 

m i dd l e  ( ? )  Eoc ene volcan i c  ro � k s  in a n  arm of the s e a  whi ch then cove red t he area. Some 

vent, or seri e s  of ven t s ,  apparent l y  to the w es t or southwe s t  o f  the A l bany q uadrangle , 

poured f orth i nt o  the sea g reat q uanti t i e s  of ba s i c  lava and m i nor quan ti t i e s  o f  basi c  

volcan i c  a s h  and lapilli that now compose t he pillo� basal t s  and as soci ated t uf f s  and 

brec c i a s  of the C of f i n  But te volcan ic s ,  Sed i mentary bed s of Umpqua - Tyee age have not been 

i den t i f i ed w i th i n  the a rea. 

Stu di e s  els ewhere in w e s tern O regon indicate that considerable o r ogeny with intense 

folding and faulti ng took place shor tly af ter m i d dle Eocene depo s i t s had been lai d down 

( 1 ,  p. 33 ) , but evi dence of such ear th movement s  i s  lacking here . 

The next r e cord i s  fur nished by t he late Eocene s ed i ment s which pr e s u mably were de

po s i ted unc onf o r mably upon m i d d l e  Eocene and o l d e r  rock s . The sour c e  of t hese quartz c feldspar

mi ca -b e ar i ng vol c a n i c  tuf f s  i s  not known but l ikely lay somewhere t o  the ea s t  or s outheast. 

A f t e r  such v olcan i c  a sh had accumu l at e d  in t he s ea to a t h i c kne s s of at lea st hund reds of 

feet , par ti c l e s  of vo l c an i c  detr i tu s  of c o arser s i ze and of more ba a i o  compo s i t i o n  became 

i ncreas i ngly abundant i n  t he sed i mentary l oad , A s  sugge sted earl ier , th i s  change may haye 
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f o r e shadow e d  th e e rup t i o ns that l a t e r cu l mi na t e d  i n  t h e  C alapo oya vo l c an i c s e ri e s  i n  t h e  

C o t tag e Gr ove qua dr ang l e . 

A f t e r  thi s tw o f o l d  s e qu e n c e  of u p p e r  E o c e n e s ed i m e n t s  ha d b e e n  d e po s i t e d ,  t h e y  t o o  

w e r e  f o l d e d  i n t o  t h e s - s ha p e  s tru c tu r e  d e s c r i b e d  e ar l i e r .  !h e a symm e t r i c al a nt i c l i n e n o r th

e a s t o f L ewi sburg , the i nf e rr e d  f aul t a l o ng i t s northw e st b oundary a d Ja c ent to the C o f f i n  

Bu t t e  vo l c an i c s ,  a n d  a numb er o f  l e s s  i m p o r tant m i no r fo l d s  w e r e  l i k e ly f o rm e d  a t  that t i m e . 

The  e n su i ng i n t e r va l  o f  e r o s i o n  l a s t e d  u nt i l  t h e  area wa s agai n sub m e r g e d  by t h e  s ea 

i n  m i d d l e O l igo c e n e t i m e ,  wh e n  t h e  E�gene f o rma t i o n  w a s  l a i d  d own u pon t h e  e ro d e d  e d g e s  o f  

the  Eo c e n e  s e d i m e n t s .  The t u f t s i n  t hi s f o r ma t i o n  at t e s t furt h e r  v o l c a n i c  a c t ivi ty a s  t h e  

p r i n c i p a l  s ou r c e o f s ed i m e nta ry mat e r ia l , p r o bably f r o m t h e p r e s e nt s i t e  o f  t h e  C a s c a d e  

Mounta i n s .  A f t e r  hundr e d s  o f  f e e t  o r  mo re o f  t h i s  mat e r ial h a d  b e e n  d e po s i t ed i n the m i d d l e 

O l i g o c e n e  s ea ,  t h e  a r e a  b e c a m e  l and by up l i f t o r  by f i l l i ng and w i t hdrawa l  of t h e  s ea . 

Fur t h e r  f o l d i ng a l s o  may hav e  o c c ur r e d , a s  t h e  O l i g o c e n e  b e d s  ar e t i l t ed east erly. Then 

e r o s i o n  o f  t h i s sur fa c e  s e t  i n  a nd c o n t i nu e d  u nt i l  M i o c e n e  t i m e  wh e n  magma aro s e  to f i l l  

f i s sur e s o r  t o  s qu e e z e  b e tw e e n  b e d s  o f  s e d im e n t s . and thu s f o rm d i k e s and s i l l s .  P r o bab ly 

as i n  the Sal e m  H i l l s farth e r  north so m e  of it r e a c h e d  t h e s u r fa c e  and spr ead out a s  f l o ws 

upo n ma tu r e  t o p o graphy ,  only t o  be r e move d lat e r  by e r o si o n .  

Th e l at e r  T e r t iary h i s t o ry i s  prac t ic al ly b lank . It i s  l i k e ly that furth er f o l di ng , 

u p l i f t ,  and e r o s i o n  t o o k  p l a c e .  T h e  C o a s t  Rang e was no tab ly upl i f t e d  i n  P l i o c en e  o r  ear ly 

P l e i s to c e n e  t i m e . Eventua l ly t h e  W i l lam e t t e  R i v e r  and its  t r i butar i e s  ca rve d out the 

va l l ey l o w l a n d  about t o  i t s  pr e s ent g e n e r al f orm. The sm o o thly r o l l i ng u p l and sur f ac e  

JO O t o 500 f e e t a b o v e  s ea l eve l sugg e s t s  tha t e r o s i o n  ha d o nc e advan c e d  t o  a s tage o f  la t e 

matur i ty o r  e ar l y o l d  ag e b e f o r e  a r e Juvenat i o n  o f  a c oup l e o f  hund r e d  f e e t cau s e d d e ve l o p 

m e n t  o f  a new surfac e at a l o w e r  l e ve l .  

T h e  P l e i s t o c e n e  h i s t o ry i s  a s e qu e n c e o f  a l t e rnat i ng s t ag e s  o f  al l uvia t i o n and ero s i o n  

c o rr e sponding t o  glac i a l  and i n t e r g l a c i a l  stag e s i n  the  C a s c a d e  Mounta i n s . The earl i e s t o f  

t h e s e i s  t h e  Lac o mb s tage o f  a l luviat i o n r e p r e s en t e d  b y  h i g h - l e ve l Lac omb grave l s  o f  whi c h  

o n ly sma l l  a r e a s  r e ma i n .  A f t e r  t h ey w e r e  d e p o s i t e d , er o s i o n  d e e p e n e d the l ow l and s o m e w hat 

a n d  r e m o v e d  a l l  o f  the grav e l  e x c e pt t h e s e  p e r c h e d r e mnant s .  The pro c e s s  o f  t i l l i ng wa s 

r e p ea t e d  a t a l ow e r  l e v e l  in t h e  L e f f l e r  s tag e and agai n e r o s i o n  r e m o v eQ t h e  b u l k  o f  t h e  

g rav e l f i l l .  I n  t h e  n e x t  su c c e ed i ng s t age t h e  r i ve r s  d e p o s i t e d  t h e  w i d e  sh e et o f  Linn grave l s  

o v e r  m o st o r  t h e  l ow l and and pu s he d t h e  W i l lam e t t e Rive r  agai n s t the h i l l s  n ear Albany. Th e 

s t r e a m s  ha d n o t  s u c c e e d e d in r e m o vi ng mu o h  o f  t h e  L i nn grave l s ,  ho we ve r , b e f o r e ,  in lat e 

P l e i st o c e n e  t i m e , t h e  l o wland wa s sub m e rg e d in f r e s h wat e r  t o  an e l evat i on ab out 4oo f e et 

a b o v e  s ea l e ve l .  T h e  W i l l a m e t t e  s i l t  and a s s o c iated i c e - b orne  e r rat i c s  f r o m  t h e  C o lumb ia 

R i v e r  w e r e  then s p r e a d  o ve r  the ear l i e r d e p o s i t s b e l ow that l e ve l  to a th i c kne s s  l o c a l ly a s  

mu c h  a s  1 5  f e e t . W i t h t h e  d i sa p p e aranc e o f t h i s  b o dy  o f  wa t e r e r o s i o n  wa s r e n ew e d , th e r e by 



R e f e r e nc e s  

e xcava t i ng the  pr e s e nt b o t t o m  land s o r  val l ey t r en c h e s  b e l ow th e val l ey- p l a i n  t e rrac e s .  

E r o s i o n ,  w i t h  m i n o r s ea so na l d e p o s i t i o n ,  c o nt i nu e s  t o  the p r e s e n t . 
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EXPLANATION 

Recent alluvium 
Gravel, sand, silt, and clay. 

Willamette silt 
Silt deposits of "Willamette Sound" l1Jing 
mostly on Linn gravel; overlapping widely 
below 900 feet elevation; assoctated iceberg
rafted erratics extend to about �00 feet; of 
Wisconsin ( Tioga ? ) age. 

Linn Gravels 
Stratified gravel and sand deposits, wide
spread but shown only in areas from which 
later Willamette silt has been eroded ; pos
sibly Tahoe in age. 

Leffler gravels 
Stratified bench gravels, deeply weathered 
and parUy covered at low elevations by Wil
lamette silt ;  probably Sherwin or Kansan 
in age. 

Lacomb gravels 
High terrace remnants probably of early 
Pleistocene age. 

UNCONFORMITY 

Intru'sive rocks 
Basic dikes, sills, and plugs, probably Mio
cene in age. 

s .  

Oligocene Eugene formation 
Tuffaceous sandetone, siltstone, and shale. 

Unnamed Eocene 
Fossiliferous marin<l tuffaceous sandstones, 
shales, and conglomerates; fossils upper 
Eocene. 

Coffin Butte volcanics 
Basalt flows, basic breccias, tuffs, and tuffa
ceous shales; pillow structure and zeolttes 
com11wn; probably middle Eocene. 

Fossil locality 

20� Strike and dip 

-- Inferred Fault 
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