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EXPLANATION 

SURFI C IAL GEOLOGIC UNITS (Q uaternary) 

~ --~ Alluvial d e posits - Unconsolidated, silt, sand, and gravel. Includes Holocene and Pleistocene 
Oal alluvial fan, t.e rrace, and valley-floor deposits. Unit is 0-30 m thick 

0 1s I Land slide deposi ts - Poorly consolidated materials derived from indurated, older tuffaceous 
~eposits. Well developed between older, indurated rocks of units Tom i' Tom 2, and Tom3 <1nd 

~--~ younger overlying rocks of the Molalla and unit Tp f .consolidated flu vial deposits. Unit is 0-50 m 
thick 

BE DROCK GE OLOGIC UNITS 

~--~ Sardine Formation (Miocene) - Hypcrsthene andesite, andesite, and tmsaltic•andes ite flows, 
Tsa with smaller amounts of volcanic agglomerates, pumice, and aquagene tu/Ts . Flow rocks are 

typically platy jointed and medium to dark gray in color. Tuffs are drab green and brown to whitt> 
or olive gray and of dacitic composition. Un it has been subdivided and mapped in detail by Hampt on 
(1972). Regional distribution of unit in Cascades is treated by Priest in Priest and Vogt 11983) 
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Yakim a Basalt Subgrou p of the Columbia River Basalt Group (Miocene) (following the 
classification of S wanson, 1978; Beeson and Moran , 1979)- Gray to dark-gray, very flne-grafoed, 
dense basalt and basaltic andesite. Flows are columnar and, to a lesser degree, hackly jointed. 
lntrachannel flows fill older Tertiary stream valleys cut into the Scotts MiJls anticline and form 
flat-topped interflu ves between the steeply incised s tream canyons dissecting the marine sedimen­
tary section. Unit is 0-300 m thick 

Molalla Formation (lower Miocene) - Tuffaceous paleosols, volcanic conglomerates and 
agglomerates, and aquagene tuffs. Tan- and buff-colored with lateral accretion foresets as much 
as 2 m in diameter. Gravel-rich sequences grade lateraJly and vertically to thick, rhythmicaJly 
bedded sequences of cross-bedded sands and blocky or prismatic, fractured light-green c/aystoncs. 
White to light-gray, oxidized, trough cross-bedded tuft:.,; and weakly developed paleosols are com­
mon. Localized occurrences of marine tuffs appear at the base of the unit along its most westerly 
margins. Glassy detritus is largely devitrified and ofandesitic or daciticJrhyodacitic comJX)sition 
Carbonized leaves and silicified logs common throughout. The unit is more than 350 m thick and 
thins to the west. Fossil leaves dated by Wolfo (in Peck and others, 1964) as early Miocene. Unit 
has been mapped locally in part as the upper part of the Little Butte Volcanic Series by Peck and 
others (1964) 

Coal-bearing conglome rates and claystones (Oligocene and Miocene) - In excess of200 m 
of weakly indurated, bluish-gray to brown or drab-green coaliferous volcanic conglomerate and 
mudstone dominantly of nonmarine origin. Typical exposures along Coal Creek in southern 
Clackamas County. Conglomerates bear altered, rounded clasts of basalt~ basaltic andesite, and 
tuffs and arc ifSSQCiated with extensive cartxmized root systems and intraformational breccias. 
The unit is cut by widespread muddy channel-fl]} deposits grading into microlaminated, org:mic­
rich deposi ts, dark fissile claystones, or cv/J ls. Thick, (.·umulative sequ ences contain coal beds up 
to 40 cm in thickness. The associated underclays are cut by s mall, finely branching root systems. 
Localized occurre11ces ofsilicified wood are scuttered through out the sect ion. The unit is lens-sh,1ped 
and of limited extent. Mapped in part loc:illy as "Butte Creek Beds'" by Harper I 19461 

Tuffaceous arkose (Oligocene and Miocene) - More than 250 m of well-indurated reddish 
light-buff W tan or gr.ciy, tuffaceous volca11ic arkose of marine and nonmarine origin. Typical 
exposures along Abiqua Creek in northern Marion County. '/'he prism-shaped unit is characterized 
by widespread stream-in cised disconformities associated with cumulativ(•. horizontally bedded 
concretiomiry carbonute horizons ft•a lcretes!. Sandstones are m8ssive to parallel-laminated and 
epsilon or swash cross-stmlified. High-irngle cross-beds are present, but rare . Pebbly conglomt•rate 
layers are thin, discontinuous. and lens-shaped. Concentrated fossiliferous marine sequences are 
common near base of unit, and muddy channel fills are common near unit top. Sediments consist 
of micaceous, tu!Taceous quart20-feldspathic and volcanic detritus including materia l of extra­
basinal provenance. Replacement of feldspar grains by carbonate is common in association with 
the calcrete horizons. Glassy pyroclastic detritus is largely devitrified. Carbonate and op1ilin1; 
silica cements are com mon and well developed with local overgrowths in association with more 
m;iture sediments. Marine molluscan fossils near the base of the unit have been dated by Durham 
and others I 1942! as correlative with the "Vaqueros Stage" of upper Oligocene-lower Miocene in 
California. Echinoderms at the same level assigned by Linder and Orr 11983.1 to the upper 
Oligocene. Mapped locally in part as the "B 11 tte Creek Beds" by Harper I 19461 

Fossiliferous sandstones and tuffaceous clayslones (Oligocene and Miocene) - Mon· than 
300 m of medium bluish-greenish-gray to olive, immature to mature volc:mir litharenite conglom­
erates, sandstones. and tuffaceous or zeolitic claystones. Typical exposures less tlwn 1 km f.'/1Sl 
and south ofMarquam, Oregon, in Clackamas County. Conglomeratic deposits /Jre associated with 
abu11dant barnacle plate fragments of debris -flow deposiL'i. Carbonate-rich depvsits {)('Cur in 
assodation with isofoted expos11res of older b.'1.salts. Locally these bioclastic limestones are up to 
75 percent CaCO3. Conglomerates with megaripple-bedded cosets develop in association with 
exU'nsive exposures of the underlying basalt. Thick annealed sequences of parallel and. to a les.'ier 
extent, hummocky cross-stratified sands bear Iensoid accumulations ofmo/Juscs n ear the base of 
the sequence. At the top oftbe unit, sharp erosive cont.1cts ,1re common. Fine -grained sediments 
occur as sm/111 ripple-bedded units, with local parallel laminations. Thin , rhythmically bedded 
sandstone/c/aystone couplets are common. Locally tuffaceous claystones bear an abund.-rnce o{ 
bioturbation structures and some plant remains . The unit, predominantly marine, is wedgeshapt.>d 
and onlaps the older basalt surface to the north and east. Molluscan assembhiges from near the 
base of the unit assigned by Orr and Miller 11982, 1983! to the Juanian West Coas t pro11incial 
molluscan stage (upper Oligocene ). Vertebrate fossils (Cetacea> from near the base o{ the uni t 
have been assigned by Orr and Faulhaber ( 19751 and Orr and Miller ( 198,1) to the upper Oligocme. 
Mtipped in part as the "Butte Creek Beds" by Harper ( 1946) 

Little Butte volcanic rocks-older basalts (upper Eocene? and Oligocene) - Mapped locally 
as Little Butte Volcanic Series by A"Ck and others (1964). Medium-d.ark-gray, fine-grained to 
aphanatic olivine-basalt. basaltic andesite, and andesitic basalt, with sporatic 11ccumulations of 
porphyritic andesite. Basalts are typicallj, vesicular or amygdaloidal. Zoned plagiodase feldspars 
and pyroxene are common and occ:ur in an intergranular to subophitic groundmass 
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DEPOSITIONAL ENVIRONMENTS OF MIDDLE TERTIARY 
GEOLOGIC UNITS IN THE WESTERN CASCADES 
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