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Geology by Paul R. Miller and William N. Orr 
Fie ld work completed in 198:l 

The ou1hors 1hank Drs. Eworl Baldwin. Alan Griggs and Alon Niemjorassis1anceond commen1son 1he 
field geologic relationship and sedimen1ology. Dr. U,:1-·a11 Durham has provided help and comments on 
/he molluscan and echinoid jouna5. 
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EXPLANATION 

SU RFI CIAL GEOLOGI C UNITS (Qu9ter naryl 
Allu ,·ia l d e pos its - Uncun.,olid.11,'0 . . ,ill .. ,and. :iml J!rnvt·I. lttd(ldt•., Hofon·m· und f'l,•i.,toc('IH• 
11//m·inl fon. krran•. and ,·alh:\'-flmw d,·p,i.,its. u,,it i., 11-:111 m //,i.-k 

La nd slide deposits - f'om·fr coti.,olidntt>d m11/t•1·i;,/., d,•,·i.-,-d from indumt,·d. oldt•r ruffa,-c11u., 
&,µ,,sit.,. W,-1/ de,·,•lup,.·d bt•tw,•t•11 oldt•r. indurnt,·d mck., of" unit.~ Tom ,. Tom,. and To m" ;1nd 
_,·ounJ;,·1' ,w,·rlyinJ; rock:< of"th1• Afo/;11/;r and uni/ Tpf con.s(l/id;1/t'd fluviul d;,p,isils. Unit is 0-50 m 
ihfrk 

BEDROCK G EOLOGIC UNITS 
Consolidated nu via l d e posits (Pliocene?) - Mor,, th,m 100 m of" nm.~olid.1t ,•d. flu vial mm
nwrine conJ;lomernte ,mndst,m,•., and silts/ones. Sands tom•.-; an• li!!hl colored ,md bt,ar thin lens,,., 
,,( pebble ,·onJ;lom,•rn/.1•s. rJt,p<.,sih ruo!ft• from thin to massive bedd,•d 11nd cro.'is-bedded. Simi I.Ir 
,n t·harncter in some ;1rm.~ to theda.,tics o(th,, Mo/;11/a fOrm;,/ion. Mappt·d "·" Troutdale fOrm11lhm 
by H;,mptun '1972! 

Basalt intrus ives (Miocen e) - Intrusive rocks. medium- to d«rk -gray fine•grained basalt and 
medium•gray to brow11 deuteric;illy altered b;isaltic andesite. Medium -gr;iined intrusives are 
characterized by an abundance of phenocrysls and 1:fomerophenocrysts of zoned p/;,gi,x:lase and 
pyroxe,wsel ;,midst a devitrified inlerserl.il matrix wilh scallerPd p11lc/Jt>s of accessory magnet it,, 

Yakima Basalt Subgr oup of the Columbia River Basalt Group <Miocene) /following the 
d;,ssifi,·;,lirrn ofSw,in.'ion. 197H: BeeS{l/l w,d Moran. 1979! - Grny lodark-1:r.1y. 1•er:v fim••gmined. 
dt·nse basalt 1111d bas11//ic 11odesile f'/al',s ,ire columnar and. to a lesser dt'j(rt'<'. hackly joint,'<i. 
/ntrnchmm,•I flows (ii/ oldt'r Tertimy .,tremn v;1/leys cut i11lo the Scotts Mills ;mlidine and form 
f111t •foppt>d int,•rflu,·e" be/w,-en the steeply incised slre;,m canyons disseding the nwrine sedinwo
/ary section. Unil is 0-300 m thkk 

Mola lla Formatio n (lower Miocene> - Tu/Tact"OUS pi1/eosols, 1•0/camc {"ongfomer1 t1,·., :mrl 
11gglom,•rnl,•s, ,md aqiwgent' ruff.~. '!'110- ;md bulT-col,,r,,d with /at,•ra/ ;1ccr<•lion fore;sels 11.~ much 
;,s 2 m io diamet,•r Gr,n-el•1·ich ,;cquenCt'." J;rade J;,1,.rnl/y ,wd vertic,il/y to lhick . 1·h_ythmh·;1/ly 
l,edd,>d s,•quenCt's a( cross-beddt•d s;rnds ;md bhx:ky or pl"isnrntic, (rnctured /igh/-gr,>en cfo_v.slunt·.,. 
Whitt' to /ight -gr;,y oxidi;,;ed. trough cross•bedded ruffs and weakl_v den./uped paleosol.~ an· 
common. lAK·.1/iz('d Q("t·urrrm· ... " of nwrim• tutr." appeill" ;,t the has" of the unit along its mos/ 
.,-,,.,t,-r/y m;H-,:ins. G/,1 . ..,;_,. detritus i., /;,ri:,•ly dt•vitrifit·d and of ,mdesilie or dilcitic!rhyodaciric 
cohlposil ion. Ca,-bonizi>d lm,•t•., ;ind .,i/icifit·rl logs common rhroughm,t. 'l'he unit i.• mor,• th,m :Jf,(I 

m thick ;md thins to th,• Wl'SL Fos..,il !t•,n-es dat<>d bv w,,u;. 1in P,·ck ,wd others. 1964 111., ,,;1,-/i
Mim·em·. Unit ha.• b,,,,n muppcrl /u,•ully in pm·t ;1s ih,• upp,•1· p;,r/ ,,( th,· Litlfe Butt,• Vulc;mic 
.S.•ri,•s b_1· Pt•t·k ,,,id uth,•r.• 119641 

T uffaceou s a rkose (Oligocene and Miocene) - Mul't' th;,n 250 m of w,·l/•indura/,•d n•ddi."h 
/ig/,t -buff lo tan or µr,,y. tuffaceuu., vo/c,mit- 11rkos1' of nwrine and nunmarine origin. 'l'ypirnl 
exposures 11/ong Abiqu,1 Creek in northt'm M11riun County. Theprism•shaped unit ischarnc/eriz,,,J 
by widt'spreud st.rt'<llll•incised disconformiUes associ,i/t>d with cunm/1<tiv!'. horiz011li1/ly bt-drf, ,,! 
nmcretionm:v c,11"bon11re horizuns /c:ifcr..tes!. Sandstone,, a,·p m;,ssi.-..' It! paralle/.filminiltt•d au,/ 
,•p::;i/on or .~wash rrv.'/,·!ilr;,tified. High -wwle ffoss-beds ;,,-,. pn·s,-lll. but rnre. Pebbly congfom,·r:,r,· 
fayers ilH' thin. discontinuous, and l,.,ns-sh11ped. Co11centmled fossi/ifprous marine sequem·t•.• ;11·,• 
,·umnwn m·m· ba.se of uni/. and muddy chmmel fills are common near uni I top. Sedimt'nl .5 ,.,,,,.,i.,1 
of mic;11·£'0u"· luffa.-eous qum"t:to•fi>ldsp;,thit· ,md volcanic detritus including material of ,.;,;/m
b.tsirnr/ proven;,on'. flpp/an·me11t o((e!dspi!r gr;,ins by carbom1/t> is common in associ;,liun will, 
tht• rnlfft•/t' horiwn.,. Gla,;sy py,-ocfa.5/ir dt•/ri/u,; is lm-,:dy de1•itrified. Carlxm/lle ,md opilli,w 
.,ilie;i ,.,,nu•nt., nr,- common and well d/'\'efopt,d with local ave1-gmwths in ilSSociatio11 with llHJ/'(' 
11w/U/'(' ·"('dinwnts. M:1rint· mvllusc,m (h~sil.5 n,•;!J· tht• b,1,~., of the unit have b{'('n d;,ted by Durli,1m 
ilnd other.~ I 1.9-12! a., ,·o,-relal i••e with I h,, ·•V,iqu('/"OS St111:e ·· o( upper 0/igot·ene-fowe/" Miot't'IH' in 
C,1/ifornia. £,·hinodt•1ws ill th,, ,mme level w;signed by f,iodt ·r ;rnd Orr 11983! lo lht• upp,.·r 
0/ig(J{'{'IW. 111;,pp,:d loc111/y in pilrl 11s /ht> "'Bulle Cre,,k Beds'" by Harper / 19-16! 

Fossili fe ro u s sands ton es and tuffact'ous daystoncs (Oligocen e a nd Mio ce ne I - M,,,-,· 1/i,111 
:JOO m "(m,·dium bluish-gret'nish-gr;,y rovlive. imnwtun• ta nwture ,·olc,1nic lillwre,ri/Pc011glom-
1'ralt•s. ,;;mdstones. aud !uffart'ous or z, ·ulitic clays/ones. Typi,·;,/ ,•xp<.,,mres less lhi!n l km I'"·"' 
,md south o(M:irqu;,m. Orrgon. in Clm·kamas County. ConKlomeraticdeposils an• «ssodM,·d with 
;1b11nd;ml b,irn,1cl,• plate (rngment.~ of debri.~-flow deposits. C.1rbom,te-rich deposits occur in 
;,.-<."<Jci111ion wit/1 isoli!ted exposures o(older l,,1s11/r.~. Locally thest' biocl/l.,ti,· limt•slones ,1rl' up tu 
75 pen-en/ C«Cq.1. Conglomern/es with meg;,ripple-b,_.,/d,,d cose/s dt•ve/op in ;1s.5ociMion with 
,•xlensi,·,· t'.~pt).5Ul"t'." o(the underlyin,t /,,i,;11/t . Thick ,1110,•,ih>d ,<l'qU{'nt·e.s of parnllel ,md. lo /I /i•s.-i·r 
,·xten/. hummocky c,·oss-slratified s:tnds bt,,11" lensoid ;,crun111/,11ions of molluscs ne;,r the 1,,,,.,. of 
the St'qUPll("t'. A! Jh,- top o(the unit .. .shmp prosiv,• co11wcls m·e common. f'ine-,::rnined sedime11t., 
m·,·ur :,s snw/1 ripplt•-bt>dded units. with /om/ parn//el /;,minaliuns. Thi11, rhythmie;,lly b,,dd,·d 
s11ndslo11Plc fayslrme muplets are common. l.,ocally luffaceous clays/ones be;,r an abund,mce of 
bioturbii lion structure., ,md somt' pfaot 11'mi!ins. The u11it. predomin;,ntly marim', is wedgesh;,ped 
and 011/ups th,, oldt'r b;1s:1lt .surface lo the north and e1<st Molluscan assemblages from ne.ir th,• 
b11se o( thi' unit ;,.,signPd by Orr and Miller I 1982. 198,1! to the J u.1niiln West Coast pro~·inciill 
mollusc/lo Sli<gt> lopp,·r O/igoeene1. Venebr;,11> fossil,; /Ct'tace;11 from near the base of the unit 
hu~·e been /lssigned by Orr and Faulhi!ber l 1975!/lnd Or,-m,d Miller( 19831 to lhe upperOlig(J{'{'ne. 
M11pped in p11rl as the "Butte Cr{'('k Beds" by Harper I 1946! 

Little Butte vo lca n ic rm,ks-older b asalts (u p per E m,ene? a nd Oligoce ne)- Mapped hx:.11/y 
;,.s Little But/I' Volrnni,· Series by Peck and others 1/964!. Medium-dark-gray. fine-graim•d to 
,1phan.1tic olivine-b,1s11/I. bmmltic andes!te. ;md andesitic basalt . with sporalic accumulations of 
parphyritic ,wdesile. B.1s;,lts /Ire typically vesicular or amygdaluidal. Zoned plagioc/ase feldspars 
,rnd pyroxene are rnmmon and occur i11 an intergranular lo subophilic groundmass 
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