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G E O L O G I C  F O RMA T I O N S  O F  W E S T E R N  O R E G O N 

(W E ST OF LON G ITUD E 12 1 ° 3 0 ') 

By 

Joh n  D .  Beau l i eu*  

I NT RODUCT I O N  

I t  i s  the purpose o f  th i s  pub l i cat ion to provide a conc i se , yet comprehens ive d i scuss ion  o f  th e for
mations of western O regon . I t  is the further a i m  that the data for each of th e formati ons be as current  
as poss i b l e . Consequ ent l y ,  th e emph asi s has been p l aced on th e recent l i terature . A l though th i s  paper 
shou l d  not be v i ewed as a d i scussion  of th e h i stor i ca l  deve l opment of each of the fo rmat ions,  the or i g i n a l  
reference for each of the u n i ts i s  g i ven . A l so ,  i n  cases wh ere the h i stor i c a l  deve lopment of  t he  format ion  
h as a d i rect bear i ng on  present-day prob l ems i t  i s  i n c l uded in  the d i scuss ion . 

A w i de var ie ty of pub l ish ed l i terature and unpub l i shed reports , th eses , and d issertat ions was con
su l ted and severa l  profess iona l  opi n ions regard i ng spec i f i c  prob l ems were so l i c i ted . I n  recent years re
search has been concentrated in th e K l amath Mou nta i ns and th e sou th ern Coast Range and for th ese reg ions 
l i terature was vo l u mi nous . For  oth er areas l ack i ng recent  study, i t  w as someti mes necessary to consu l t  
o l der I i terature some o f  w h i c h  dated bac k 2 0  years o r  more . 

An attempt w as made to emphasi ze the re l at ionsh i ps between un i ts as we l l  as the l atera l var i at ions 
w i th i n  u n i ts .  A l though much has  u ndoubted l y  escaped th e author , i t  i s  hoped th at  th i s  pu b l i cat ion w i  I I  
prov ide th e reader w i th a n  u nderstand i ng of th e u n i ts of part i cu l ar i n terest to h i m . Th e b i b l i og raphy i s  
r e l at ive l y  comp l ete w i th regard to recent l i teratu re and  shou l d  be  of va l ue . 

A tota l of 72 formations or u n i ts w i th a tota l of 92 names i s  treated i n  the text . The d i str i bu t ion , 
l i th o l ogy , struc ture , and age of most of the u n i ts are treated u nder separate subhead i ngs . I n  addi t i on , 
the nature of th e contacts of the u n i ts w i th the over l y i ng and u nder l y i ng  u n i ts is d i scussed , as an appre
c i at ion of th i s featu re i s  cons i dered to  be essen t i a l  to  the understand i ng of each of the u n i ts .  Fo l l ow ing 
the d i scuss ion  of each u n i t  i s  a l i st of references from wh i ch  th e i n format ion was extrac ted . 

Corre l at ion ch arts based on 1 5  l oca l i t i es i n  western Oregon  are provi ded at the end of th e text as 
a i ds i n  re l at i ng th e u n i ts to one another and as a su mmary of the i n formation presen ted i n  th e text . The 
reader i s  remi nded , h owever; th at the actua l  re l ati onsh ips between u n i ts are often more compl ex and l ess 
w e l l understood than the d i agrams , taken by th emse l ves , m ight  i mp l y .  

A n  a l ph abeti zed l i st o f  th e q uadrang l es o f  western Oregon w i th th e accompany ing  references pre 
cedes the corre l at ion  charts . I t  i s  presen ted as an a i d  to th e reader i n  fi nd i ng recent l i terature for parti 
cu l ar areas of i n terest about �h i ch the reader m igh t  not oth erw ise be aware . 

*Geo l og i s t ,  Oregon Departmen t Geo l ogy and Mi nera l  I ndustr i es . 
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G EO LOG IC  FO RMAT I O N S  

A PPLEGAT E  G RO U P  

Or ig i na l  descr i pt ion :  We l l s ,  F .  G . ,  Hotz , P .  E . ,  and Cater , F .  W . , J r . ,  1 949, Pre l i m i nary desc r i p
t ion of the geo logy of th e Kerby quadrang l e ,  Orego n :  Oregon Dept . Geo l . and Mi nera l l ndust . Bu l l .  
40 , 23 p .  

D i st r ibu t io n :  The App l egate Group i s  l oc ated i n  th e K l amath Mou ntai ns of sou thwestern Oregon. Th e 
most promi nent  exposures and type sect ion occur  i n  the Ru ch quadrang l e  a long the App l egate R iver . 

L i tho l ogy : The App l egate Group consi sts of a vari ety of eugeosync l i n a l  metasedi ments and metavo l can i cs 
h avi ng an over-a l l th i ckness of poss i b l y  greater than 40, 000 feet . The metavo l can ics  i n c l ude f l ows ,  
brecc ias , and basa l t i c  and  andes i t i c  pyroc l as t ic  depos i ts and the i r  a l bi ti zed equ iva l e n ts .  

T he  metased imen ts i n c l u de b l ac k  p l aty arg i l l i te ,  tuffaceous fe l dspath i c  and  l i th i c  graywacke,  
m i caceous q uartz i te ,  chert , and marb l e . The metased i mentary l ayers are gross l y  l en t icu l ar ,  exh i b i t 
i ng th i cknesses of a few thousand feet and l ater a l  exten ts se l dom greater than a few m i l es .  

Th e App l egate Grou p h as u ndergone i n comp l ete greensch i s t  fac i es metamorph ism so that aspects 
of th e preh n i te -pu mpe l l y i te metagraywacke fac i es are preserved loca l l y  i n  th e c l ast ics . 

S truc tu re :  The struc ture is best character i zed as a ser i es of steep ,  easter l y  d i pp i ng anti c l i n es and 
sync l i nes probab l y  accompani ed by apprec i ab l e sheari ng and possi b l e  thrust i ng . The u n i t  i s  i n truded 
by N evadan serpent i n i te and quartz d ior i te l o ca l l y . 

Contacts :  The App l egate Group appears to be i n  h i gh-ang l e  reverse fau l t  contact w i th o l der Pa l eozo i c  
sch i sts t o  t h e  east a n d  apparen t  fau l t  contact w i th th e you nger Ga l i ce Format ion t o  th e w est . 

Age: A Late Tr i ass i c  age is genera l l y  accepted for the u n i t .  Ammoni tes recovered i n  l atera l equ i va
Tents of the App l egate Group of northern Ca l i forn i a  i nd i cate a Karn ian  age for at l east pa r t  of  t he  un i t .  

References :  Enge l hardt , 1 966 
H ei nr i ch , 1 966 
S i l be r l i ng and oth ers , 1 962 
We l l s ,  1 956 
We l l s  and oth ers , 1 949 

ASTO R I A  F O RMAT I O N  

O r i g i n a l  descr ip t ion :  How e ,  H .  V . ,  1 926 , Astor i a :  m i d-Terti c type o f  Pac i fi c  Coast : Pan-Amer i c an 
Geo log ist , vol . 45 , no . 4, p .  295-306 . 

Dis tr i but ion :  Rocks ass igned to the Astor i a  Formation are w i despread i n  northw estern Oregon a l ong 
the lower Co l umb ia  R i ver and are exposed i n  sea c l i ffs a l ong th e coast . N otab l e exposures occur  i n  
the Yaq u i n a ,  Cape Fou lweather , H ebo , Euchre Mou nta i n ,  Can non Beach , Astor i a ,  Svense n ,  and 

.T i l l amook quadrang l es . The type l oca l i ty i s  s i tuated in  the c i ty of Astor i a . 

L i tho l ogy : Rocks ass ig ned to th e Astor ia  Format ion charac ter isti c a l l y  consi st of ye l l ow to gray , mas
s ive to cross-bedded , med i um- to fi ne- grai ned , fe l dspath i c ,  loca l l y  tuffaceous or m i caceous sand
stone  i nterbedded w ith vary i ng amoun t  of s i l ty sha l e .  Spec i fi c  detai l s  vary w i th the i nd iv idua l  
author ' s  concept of Astor i a  and the l ocat ion of h i s  study area . Occu rrences of coa l  pebb l es,  concre
t ions ,  foss i l i ferous hor i zons , gypsu m ,  and i n terbedded vo l can i c  roc ks are reported l o ca l l y . 

At the type l oca l i ty ,  sandstones fi tti ng th e above descri pt ion (upper sandstone of Howe , 1 926) 
are under l ai n  by approxi mate l y  1 , 000 feet of mudstone and sha l e ,  wh i ch i n  tu rn  are under l ai n  by abou t 
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1 50 feet  of sandstone . Th ese strata are no l onger ava i l ab l e  for study , bu t  were i n c l u ded  i n  the type 
Astori a by H owe ( 1 926) . 

S tru cture:  The Astor i a  Formati on  exh i bi ts gen t l e  wester l y  d i ps and i s  extensi ve l y fau l ted and l o ca l l y  
i n truded a long the coast . 

Con tac ts :  I n  Astor i a ,  th e l oca l i ty of the type sec t ion , th e exact  nature and strati graph i c  re l at ionsh i ps 
of the Astor i a  Format ion  are paradoxi c a l l y  u ncerta i n . I n  th e type desc r i pt ion Howe ( 1 926) des ig nated 
a l ower sandstone ,  a m i dd l e  sh a l e ,  and an  upper sandstone . Subsequen t l y  Dodds ( 1 963) ass igned th e 
upper sandstone to an over l y i ng new un i t ,  th e post-Astor ia  sands tone . He po i nts out  th at when th e 
sha l es of the or i g i na l  Astor i a Format ion (mi dd l e  mudstone of Howe , 1 926 ) w ere l ost to u rban izat ion , 
geo l og i sts seeki ng new exposures sett l ed upon  seq u ences of predom ina te l y  sandstone  (upper sandstone  
of  Howe ,  1 926; post-Astor i a sandstone of  Dodds , 1 963) , wh i ch over l ay th e sha l e  i n  surroundi ng  areas . 

I t  h as subsequent l y  been proven tha t  an u nconform i ty under l i es th e u pper sandstone  i n  a reg iona l  
sense and Dodds presen ts ev i dence that  th e u nconform i ty extends i nto th e type a rea  between h i s Astori a 
Format ion ( l ower sandstone  and m idd l e  sha l e  of Howe , 1 926) and  post-Astor i a  (upper sandstone of Howe , 
1 926) u n i ts .  Apparen t l y  the type Astor i a as ori g i na l l y  defi ned con ta i ns an u nconform i ty of reg i on a l  
d i mens ions . Th e presence o f  su ch an unconform i ty i s  su ffi c i en t  g rounds for su bdi v i d i ng th e Astor i a 
Format ion , but  u nfortu nate l y  th e type Astor i a  i s  no l o nger avai l a b l e  for study . 

· 

I n  prac ti ce  most beds ass igned to th e Astori a  Formation  are proba b l y  equ iva l e n t  to the upper 
sandstone u n i t  o f  Howe ( 1 926) (post-Astor ia  of Dodds , 1 963) . In the Yaq u i n a  Bay area the Asto r ia  
Format ion is  unconformab l e  over the Nye Mudstone and unconformab l e  u nder the " basa l t  at  Depoe Bay "  
(Snave l y  and oth ers , 1 969) . To the north i n  th e H ebo quadrang l e  th e Astor i a  rests u n conformab l y  over 
the Keesey Format ion . In the Ti l l amook quadrang l e  th e Astor ia  Format ion l i es on tu ffaceous mar i ne 
depos i ts of O l i gocene age . 

Age :  Roc ks most common l y  referred to th e Astor ia  Format ion conta i n  a Tem b l or (m i d-Mi ocene)  mega 
fauna  and a Sauces i an m i crofau na , and  probab l y  are equ i va l e n t  to th e u pper sandstone un i t  of How e  
( 1 926) a n d  th e post-Astor i a  sandstone o f  Dodds ( 1 963) . However ,  beds rang ing  i n  age from O l igocene 
1'9 l ate Miocene are a l so i n c l uded in the u n i t  l o ca l l y and th ere i s  consi derab l e  confus i on  concern i ng  
t he  exact  age  of  th e format ion . 

The Astor i a  Format ion of Dodds ( l ower sandstone and m idd l e  sh a l e of How e ,  1 926) i s  O l i gocene 
to ear l y  Miocene in  age and conta i ns a m i dd l e  Refug i an to Sauces ian  m i crofauna . Dodds ass igns  a 
l ate Miocene age to h i s  over l y i ng post-Astori a sandstone (upper sandstone  of How e ,  1 926) . S tew art 
( 1 956 a) , however , ass igns  a l a te Sauces i an (m i d-Miocene) age to part of  the Astor i a  Format ion  of 
Howe ( 1 926) on the bas i s  of m i c rofossi l s  co l l ec ted in Astori a .  It fo l l ows tha t  e i th er the upper Astor i a  
o r  l ower  post Astor i a  o f  Dodds i s  m i dd l e  Miocene i n  age dependi ng on  where the sampl es w ere co l l ected . 
Hence , th e durat ion of th e i nterven i ng u nconform i ty of Dodds (wh ich  h e  desi g nated as m idd l e  Miocene)  
i s  open to quest ion . 

I n  th e vi c i n i ty of C l i fton near the mou th of the Co l u mb ia  R i ver , Lowry and Ba l dw i n  ( 1 952) de
scr i be fr i ab l e  sandstones over l y i ng  and  i n terbedded w i th basa l ts ass igned to  th e Co l u mb ia  R iver Group 
of  Mi ocene age . A l ate Miocene age was ass igned to th ese beds on the bas is of the i r  stratigraph i c  
pos i ti on  between th e Co l u mb ia  R iver G roup and th e over l y i ng Troutda l e equ i va l ents o f  supposed ear l y  
P l iocene age . 

I n  Wash i ngton Pease and Hoover ( 1 95 7) and Rau ( 1 967) assig n  a m i dd l e  Miocene age to beds 
wh i ch they corr e l ate w i th the type Astor i a  Format ion in the i r  respec t i ve pu b l i c at ions . 

Remarks: Beds ass i gned to th e Astori a Format ion vary i n  age from O l i gocene through the  l ate Mi ocene ,  
conta i n  a t  l east one reg iona l u nconformi ty ,  and  a re  i n  part equ i va l en t  i n  age  to  or you nger than  th e 
Co l umb ia  Ri ver Group . C l early present usage of the term  Astori a Format ion  i s  not  i n  keep i ng w i th 
the fo rma l i t i es of strat igraph i c  nomen c l ature . The restr i c t i on  of the term to a more meani ngfu l defi n i 
t ion w i l l  req u ire th e erec t ion  of an accessi b l e  type sect ion and a carefu l re -eva l u at ion of a l l beds 
ass igned  to th e u n i t .  



GE O L O G I C F O RMA T I O N S  

References :  Dodds , 1 963 ,  1 969 
H ow e ,  1 926 
Lowry and  Bal dw i n ,  1 952 
Pease and Hoover , 1 957 
Rau , 1 96 7  
Snave l y  a n d  others , 1 958 

BASTENDORFF FORMAT ION 

Snave l y  and others , 1 964 
Snave l y  and others,  1 969 
Snave l y  and Vokes, 1 949 
S tew art , 1 956 a , b 
Warren and oth ers , 1 945 

Or i g i na l  desc r i pt ion :  Schenc k ,  H .  G . ,  1 927, Mari ne O l i gocene of O regon : Ca l i f .  U n i v . Pu b .  i n  
Geo l . S c i . ,  vol . 16 , no . 1 2 , p .  449-460 . 

5 

D i stri bu t io n :  The Bastendorff Format ion h as a re l ati ve l y  l i m i ted distr i but ion , be ing  restr i cted to the 
Coos Bay area of sou thwestern Oregon . Th e type l oca l i ty is l oc ated at Bastendorff Beach . 

L i tho l ogy:  The u n i t  consi sts of approxi mate l y  2 , 300 feet of th i n l y  l am i nated , dark-gray si l tstone and 
sh a le  th at  weathers to  l i gh t tan  or a l most w h i te .  Mi crofossi l s  a re  l oca l l y  abundant and th e un i t  prob
a b l y  represen ts depos i t ion  dur i ng cont i nued encroachment  of the sea i n  post-Coa ledo t i mes . 

S tructure :  The u n i t  i s  i n t i mate l y  i nvo l ved in  the loca l  fo l d i ng  of th e Coos Bay area and l oca l l y  d i ps 
to the east by as much as 75 . 0 

S trat igraph y :  The  Bastendorff Format ion i s  conformabl e over the Coa l edo Format ion and  conformab l e  
u n der th e Tunne l  Po i nt Formation . 

Age: The age of the Bastendorff Format ion is c l ear l y  l ate Eocene to ear l y  O l igocene . However , there 
h as been some confus ion su rrou ndi ng th e exact  l ocation of th e Eocene-O l i gocene bou ndary w i th i n  th e 
u n i t . You ngqu ist  ( 1 96 1 )  referr i ng to Ba l dw i n ,  ( 1 959) and Ba l dw i n  1 964 refer r i ng to Stewart ( 1 956 ) ,  both 
spec i fi ca l l y  state th at th e u pper two -th i rds of th e u n i t  i s  O l i gocen e ,  whereas th e l ower  th i r d  i s  l ate 
Eocene . S tewart ( 1 956) , however , in th e c i ted arti c l e  states th at  the upper 700 feet of the u n i t  is 
ear l y  O l igocene ,  wh ereas the rema i nder (the l ower 1 , 600 feet) is l ate Eocene .  It wou l d  appear then , 
th at the l ower two -th irds of the Bastendorff i s  l ate Eocene and on l y  th e upper th i rd  i s  ear l y O l i gocene . 

References :  B a l dw i n ,  1 959 
B a l dw i n ,  1 964 
Eh l e n ,  1 96 7  
Stew art , 1 956 
Youngqu ist , 1 96 1  

BO R I N G  AG G LO MERATE 

Or i g i na l  desc r i pt ion : Treasher , R .  C . , 1 942 , G eo l og i c  map of the Por t l and area ,  Oregon :  Oregon 
Dept .  Geo l . a n d  Mi n .  I nd .  map . 

D istr i bu t ion :  The  Bor i ng Agg l omerate i s  a term someti mes app l i ed to  what  probab l y  i s  an eq u i v a l en t  o f  
the  Rhododendron Format ion i n  th e u pper C l ac kamas V a l l ey i n  northwestern Oregon near Port l and .  

L i tho l ogy:  The un i t  cons ists of mass ive vo l can i c  brecc i a  and l esser amou n ts of i nterbedded l ava.  Th e 
brec c i a  consists of angu l ar fragments of bas i c  andes i te and bou l ders of basa l t set i n  a tuffaceous ma
tr ix . 

Age:  The Bori ng  Agg l omerate i s  ass ig ned an ear l y  P l i ocene age i n  th e l i terature on th e bas i s  of i ts 
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i n terbedded re l at ionsh i p  w i th the Mo l a l l a  Formation , w h i ch was former l y  though t to be of ear l y  P l i o
cene age . Because the Mo l a l l a  Format ion i s  now consi dered Mi ocene i n  age ,  a Miocene age  i s  a l so 
ass igned to th e Bor i ng Agg l omerate (Rhododendron Formation ) . Vo l can i c  roc ks assoc i ated w i th the PI io
cene Trou tda l e  Formati o n ,  w h i ch a re  someti mes ass igned to  th e Bor i ng Agg l omerate , probab l y  be long 
to th e Bori ng Lava . 

Referenc es :  Ba l dw i n ,  1 964 
Lowry and B a l dw i n ,  1 952 
T reashe r ,  1 942 
Tri mb l e ,  1 963  

BO R I N G  LAVA 

Or i g i na l  desc r i pt ion :  Treasher , R .  G . ,  1 942 , Geo l og i c  Map of th e Port l and area , Oregon :  Oregon 
Dept . G eo l . Mi n .  I nd .  map . 

D i str i bu t ion : Th e Bor ing  Lava is we l l  exposed i n  the Port l and area as a ser i es of vents and r e l ated 
f lows . Th e u n i t  character ist i ca l l y  caps th e more promi nent  topograph i c  features su ch as Rocky Bu tte , 
Mou n t  Tabor , Moun t  Scott , and Mount  Sy l van ia . The westernmost occurrence  is i n  th e w est Tua l ati n 
Moun ta i n s ,  wh ere approxi mate l y  1 50 feet is exposed near Beaverton . Th e u n i t  is more w i despread to 
th e east wh ere it is i nc l uded i n  parts of th e Cascades Formati on . 

A l though Lowry and Ba l dwi n  ( 1 952) report th e presence of Bor i ng Lava as far south as th e Mol a l l a  
guadrang l e ,  th e exposu res to wh i ch they refer are probab l y  more appropri ate l y  i nc l uded i n  the Rh odo
dendron Format ion . In the Por t l and  area the Bor i ng Lava was or i g i na l l y  mapped as part of  th e Rhodo 
dendron Format ion by Hodge ( 1 938) . 

L i tho l ogy: Th e u n i t  consi sts of l i gh t- to dark- gray di ktytax i t i c  o l i v i n e  basa l t  w i th su bordi nate amou nts 
of pyroc l ast ics , brec c i as ,  ash , and c i nders l o ca l l y  around vents . Ou tcrops of basa l t  are character ist i 
c a l l y  b l oc ky and se l dom i s  co l u mnar j o i n t ing  deve l oped . 

Age and contacts :  The Bor i ng Lava is post-Rhododendron i n  age and  most of th e u n i t  is probab l y  m i dd l e  
P l iocene . That  the l ower part of the un i t  i s  ear l y  P l iocene ,  how ever , i s  suggested by the occurrence 
of basa l ts i n terbedded w i th beds ass igned to th e Trou tda l e  by Lowry and Ba l dw i n  ( 1 952) at  Crow n  Poi n t .  
A m i dd l e  to l a te P l i ocene age for most of the Bor i ng Lava i s  most l i ke l y ,  because most o f  the u n i t  rests 
d i sconformab l y  over the Troutda l e Format ion . I so l ated exposures of m i dd l e  and l ate P l e i stocene age to 
th e sou th w h i ch T r imb l e ( 1 963) ass igns  to th e Bor i ng Lava are perhaps better considered as part of th e 
Cascades Format ion . 

References :  Ba l dw i n ,  1 964 
Hodge ,  1 938 
Lowry and Ba l dw i n ,  1 952 
S ch l i c ker and oth ers , 1 967  
Treasher , 1 942 
Tr i mb l e ,  1 963 

BRE ITEN BU S H  TU FFS  

Or ig i na l  desc r i pt ion :  Thayer , T .  P . , 1 936 , S truc ture of th e North Sant iam R iver sect ion of the Cascade 
Moun ta i ns in Oregon :  Jou r . Geo logy , v .  44 , no . 6, p .  704 , 705 , 709 (fi g . 2) , 7 1 3 (fi g . 3) . 

D i str i bu t ion :  Roc ks or i g i na l l y  referred to  th i s  un i t  a re  now genera l l y  treated as  part of th e L i tt l e  Butte 
Vo l can i c  Ser ies of Pec k  and others ( 1 964) . -However , because th e term somet i mes u ndergoes sporad ic  
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presen t-day usage i t  is i n c l u ded h ere . The Bre i tenbush Tuffs are l i m i ted to those parts of the wester n 
Cascades s i tuated east of Sa l em a l ong th e Brei tenbush R iver . 

L i th o l ogy : The u n i t  consi sts of as much as 7, 500 feet of water-worked l and- l a i d  tuffs ,  brecc i as ,  and 
cong l omerates i n ter l ayered w i th l avas . Sandy and cong l omera t i c  beds are most common h i gh in th e 
sect ion , whereas mass i ve ,  green , pum iceous brecc i as ore common i n  th e l ower part of the un i t .  To 
the east th e u n i t  grades i n to pebb l y  sandstone ,  andes i t i c  f lows ,  and we l l -bedded ash l enses . 

Age :  The Bre i tenbush Tu ffs are pro bab l y  O l igocene to ear l y  Miocene i n  age . Th ey are pre-Co l u mb ia  
R iver Basa l t . 

References:  Ba I dw i n ,  1 964 
Peck and others , 1 964 
Thayer ,  1 936 
Th ayer , 1 939 

BURPEE FO RMAT I O N 

Or ig i n a l  desc r i pt ion : Sch enc k ,  H .  G . ,  1 927, Mar i ne O l i gocene of O regon : Ca l i f .  Un i v .  Pu b .  i n  
Geo l . S c i . Bu l l . ,  va l .  1 6 ,  no . 1 2 ,  p .  455 , 456 . 

(See: Tyee Format ion)  

CALA PO OYA F O RMAT I O N  

Or i g i na l  desc r i pt ion :  We l l s ,  F .  G . ,  and  Waters , A .  C . ,  1 934 , Q u i c ksi l ver deposi ts o f  sou thw estern 
Oregon : U . S .  Geo l . Survey Bu l l .  850, 58 p .  

(See: F i sher  Format ion)  

CAPE S E BAST IAN SANDSTO N E  

Or ig i n a l  descr i pt ion :  Dott , R .  H . ,  J r . ,  ( i n press) , Geo l ogy o f  th e sou thwest Oregon Coast west  of 
the I 24th Mer i d i an :  Oregon Dept . Geo l . and Min . I ndustri es Bu l l .  69 . 

(See: Late Cretaceous sed i mentary roc ks) 

CASCAD ES FORMAT IO N (O R CASCAD ES  A N D ES I T E )  

Or ig i na l  desc r i pt ion :  W i l l i ams , I .  A . , 1 9 1 6 ,  Th e Co l u mb ia  R iver Gorge; i ts geo log ic  h i story i n terpreted 
from the Co lumb ia  Ri ver H ighway: Oregon Bu r .  Mi nes and Geo l . ,  Mi nera l Res . of O regon , va l . 2 ,  
no . 3 ,  77  p .  

D i st r ibut ion :  The Cascades Format ion makes u p  the crest and eastern s l ope of th e Cascade Range i n  
Oregon . Equ i va l en t  roc ks appear ing  under d i fferent  names extend north i n to Wash i ng ton  and  sou th 
i n to Ca l i forn i a .  A l so i n c l uded i n  th e u n i t  are nu merous i n tracanyon f l ows that spi l l ed on to the Western 
Cascades , and a few scattered cones i n  th e Port l an d  area . Roc ks i n c l uded in th e Cascades Format ion 
are a l so referred to i n  part or i n  fu l l  as th e Cascade Andes i te , Cascan Format ion , Cascade Formation , 
P l i o-P l e i stocene l avas , and H i gh Cascades Lavas . 
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L i tho l ogy :  The Cascades Format ion consi sts of porous and porphyr i t i c  f lows of pyroxene  andesi te ,  basa l 
ti c andes i te ,  and o l i v i n e  basa l t  w i th su bordi nate amou nts of capping pyroc l asti c rocks . Structura l l y 
th e u n i t  is an aggregate of coa l esc ing  sh i e l ds and younger vo l can i c  cones . I n  contrast to the l avas of 
th e western Cascades , the l avas of the H igh Cascades are u n i form in compos i tion  and are der ived from 
cones rather th an fissures . Th ey are u ndeformed and mod i fi ed by g l  ac i at ion . Moreover , th e topography 
i s  mai n l y  constru ct iona l rather than eros iona l .  

Th e Cascades Format ion i s  subd iv i ded by Wi l l i ams ( l 957) i n to fou r  u n i ts :  th e P l iocene - P l e i s
tocene g ray o l i v i ne  basa l t; th e P l e i s tocene g l ac i ated andesi te; the P l e i stocene-Ho l ocene I c e l and ic  an
desi t i c l avas; and th e Ho l ocene ung lac ia ted basa l t  f l ows . The P l i ocene - P l e istocene g ray  o l iv i ne 
basa l ts occur  as a series of coa l esc ing  o l i v i ne basa l t  and o l i v i ne-bear i ng basa l t i c  andes i te sh i e l ds capped 
l oca l l y  w i th th e fragmenta l e j ecta of th e mai n cones of the Cascade Range . I n c l u ded are Th ree F i ngered 
Jack ,  Moun t  Wash i ngto n ,  North S i s ter , H usband , Mount  Yaran , Lakevi ew , Cowhorn , Sawtooth , How
l i c k  Mou nta in s , a nd  Moun t  Th i e l sen . Oth er dee p l y  d i ssected moun tains be l o ng i ng to th i s  subd i vi s ion 
i n c l ude W i fe ,  Sph i nx ,  Broken Top and D iamond Peak vo l canoes . Less mod i f i ed mounta ins  a l so be l ong
i ng to  th i s  group  i nc l ude F u j i  Moun ta i n ,  Moun t  Bai l ey ,  Mai den Peak ,  a n d  Moun t  Hood . 

Postdati ng the P l i o -P l e i stocene o l i v i ne  basa l ts and  re l a ted rocks are th e P l e i stocene g l ac i ated 
andesi tes and dac i te l avas of Moun t  Mazama , South S i ster , and Mi dd l e  S i ster . Dacite pum i ce is sur
f ic i a l l y  w idespread in th e area su rround ing Crater Lake . 

Younger sti l l  are the re l at i ve l y  steep-s i ded ,  P l e i stocene-Ho l ocene andes i ti c  l avas of I ce l and i c  
type wh i ch  occu r  i n  the centra l and eastern H igh Cascades . Prom i n en t  mou n ta i ns i nc l ude H amner ,  
R i ngo , and G i l ch r is t  Bu ttes , and Cu l tus , Mak l aks,  Rogue , Lookou t ,  Browns ,  and Davi s  Moun tai ns . 

H o l ocene u ng l ac i ated basa l t  f l ows and c i n der cones are presen t  north of Three S isters i n  the re
g i on centered by  Be l knap Crater . Fou r -i n -one cone , one of th e more i n teres t i ng  of th e numerous scat
tered c i n der cones , expe l l ed ash and f l ows as l ate as 2 , 600 years ago . Roc ks be l ongi ng to th i s  u n i t  
are more w i despread to t h e  sou th a n d  east i n  Desch u tes Cou nty i n  the area su rround i ng N ew berry Crater , 
a P l e i stocene-to-Ho l oc ene sh i e l d  vo l cano . 

H o l ocene pyroxene  andesi tes are presen t  at O 'De l l  Butte and B l ack  Bu tte , and  H o l ocene dac i tes 
occur  at Broken Top . Dac i te obs i d i ans are presen t  in the Three S i sters area . 

Structure :  Th e  l avas of  th e Cascades Formati on  are undeformed and exh i bit o n l y  pr i mary di ps . 

Contacts :  The  Cascades Format ion presumab l y  over l i es roc ks of the western Cascade type at depth . To 
th e east  th e l avas i n terfi nger w i th th e Da l l es and th e Madras Format ions ,  and to th e northwest l avas of 
s i mi l ar age over l i e  and may i n tertongue w i th the Troutda l e Formati on . 

Age: The Cascades Format ion is ear l y  P l i ocene to Ho l ocene i n  age . 

References: Bar l ow ,  1 955 
Do l e ,  1 968 
H a l stead ,  1 955 
Peck ,  1 960 
Peck  and others, 1 964 
Peterson and Mc i n tyre ,  1 970 

S ch l i cker , 1 954 
Sch l i c ker and oth ers , 1 957 
Wa l ker and oth ers , 1 966 
We l l s  and others , 1 956 
W i l l i ams , H . ,  1 957  
Wi l l i ams , I . ,  1 9 1 6  

COALEDO F O RMAT I O N  

O r i g i n a l  desc r i pt ion :  D i l l er ,  J .  S . , 1 899 , Th e Coos Bay coa l fi e l d ,  O regon : U .  S .  G eo l . Survey 1 9th 
Ann . Rpt . ,  Pt . 3, p .  309-370 . 

D i str i bu t ion :  Th e Coa l edo Format ion i s  restr i c ted to  th e Coos Bay  area of southwestern O regon . The 
v i c i n i ty of Coa l edo i n  the Coos Bay coa l fi e l d is des ignated as the type l oca l i ty .  

L i tho l ogy:  The Coa l edo Formation consi sts of approxi mate l y  6 , 000 feet  of coa l -bear i ng l ow er and  



GE O L O G I C F O RMAT I O N S 9 

upper sandstone separated by a m i dd l e  mudstone member of vari ab l e th i ckness that th i ns to th e sou th 
and east . The who l e  sequence typ i f i es a transgress i ve-regress ive cyc l e  i n  wh ich  th e m idd l e  mudstone 
represents the deeper water condi ti ons resu l t i ng from max i mu m  transgress ion . 

Th e l ower  sandstone consi sts of 400 feet of mass ive ,  bu ff sandstone and m i nor amounts of l am i na
ted  si l tstone  and s i l ty sandstone . The u n i t  i s  coa l -beari ng l oca l l y ,  and the beaut i fu l exposures of 
cross -bedd i ng ,  f l ame structures,  and so l e  marki ngs at  S unset Bay are among the best in th e wor l d .  

Th e m idd l e  u n i t  i s  composed o f  fi ssi l e  mudstone ,  s i l tstone , and  med i u m -gray tu ffaceous  sha l e .  
The  u pper sandstone u n i t  i s  a m i caceou s ,  med i u m - to fi ne-gra i ned basa l t i c  and tuffaceous sandstone 
much l i ke the l ower sandstone ,  w i th th e except ion that  pr i mary stru ctu res are not so we l l -deve l oped . 

Th e envi ronment of deposi t ion of th e Coa l edo is best ch aracterized as de l ta i c w i th a l l th e asso 
c i ated var i at i ons such as d i str i bu tary channe l s ,  l agoons , t i da l  f l ats , barr i ers , beaches , she l ves , marsh es , 
and swamps . The sou rces l i e  to the sou theast i n  the K l amath u p l ands as suggested by grai n-s ize var i a 
t i ons a n d  pr i mary structures . Th e u n i t  was or i g i na l l y  far greater i n  extent than i s  suggested b y  the 
present exposu res . The impress ion one gets now of depos i t ion  in a narrow channe l  i s  probab l y  th e 
resu l t  of post-depos i t iona l  deformat ion and eros ion  of the u n i t .  

S tructure :  Th e Coa l edo exh i b i ts a norther l y  str i ke and di ps gen t l y  to steep l y  to th e east or west  as a 
fu nct ion of pos i t ion  on the various fo l ds or of proxi m i ty to some of th e maj or north e r l y  fau l ts of the 
area . 

Contacts : The Coal edo Formation u nconformab l y over l i es the Tyee Format ion and i s  conformab l e  w i th 
th e over l yi ng Bastendorff Formati on . There is no d i rect ev idence perta i n i ng to the exact strat i graph i c  
re l at ionsh i p  o f  th e Coa l edo Format ion w i th t h e  Coa l edo (? ) of Bal dw i n  ( 1 96 1 ) .  

Age :  The Coa l edo Format ion  i s  of l ate Eocene age . Th e l ower , mi dd l e ,  and upper members correspond  
respect i ve l y  to  th e A-2 , A- 1 , a nd  trans i t i ona l R and  A- 1  zones of La i m ing . 

References :  Ba l dw i n ,  1 96 1  
Ba l dw i n ,  1 964 
Ba l dw i n ,  1 966 
Dot t ,  1 966 
Eh l en ,  1 967  
S tewar t ,  1 956 

CO ALEDO (?) F ORMAT I O N  

Or i g i na l  desc r i pt ion : Ba l dw i n ,  E .  M . , 1 96 1 , Geo l og i c  Map o f  the l ower Umpqua Ri ver area , Orego n :  
U .  S .  Geo l . Su rvey Map O M-204 .  

D i str i bu t ion : Beds ass igned to th i s  u n i t  cap peaks i n  th e Tyee , I vers Peak , E l kto n ,  and Scottsburg 
quadrang l es .  Ba l dw i n  i ntends to forma l ize th e u n i t  under th e term Bateman Format ion in a forth comi ng 
pu b l i cat ion (Ba l dw i n ,  oral commun i cat ion , 1 970) . 

L i tho l ogy:  Th e u n i t  consists of m i caceous , l oca l l y  coa l -bear i ng ,  de l ta ic  sandstone . Poor l y  sorted , 
pebb l e-bear i n g ,  c ross-bedded sandstone occup ies th e base of th e sect ion . U psect ion , d i sti n c t l y  bed
ded sandstone g i ves way to tu ffaceous sandstone , and to l oca l  coal beds and l eaf-bear i ng  beds h i gh 
in th e sect ion . The tota l th i c kness of the u n i t  i s  approxi mate l y  1 , 200 feet . 

Contacts :  The beds over l i e  th e E l kton S i l tstone Member of th e Tyee Format ion  w i th s l i gh t  angu la r  d i s 
cordance .  Nowh ere i s  the u n i t  i n  d i rect  contact w i th the Coa l edo Formation .  

Age:  Th e Coa l edo (?) conta in s  speci mens of Vener i card i a  horn i i  su bsp . c a l af ia Stewart , a megafoss i l  
d i agnost i c  of the Tyee Formation but u n known  i n  th e Coa l edo Formation . S tratagraph i c  re l at ionsh i ps , 
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however , i nd i cate that th e beds are c l ear l y  post-Tyee i n  age . 
Th e beds may represent a short - l i ved i nf l ux of the sea i n  pre-Coa l edo-post-Tyee ti mes . Speci 

fi c a l l y th e u n i t  i s  l ate Eocene post-La i m i ng ' s B- I A (upper Tyee) and pre - La i m i ng ' s A-2 ( l ower Coa l edo) . 
Accord i ng to Stewart ( 1 957) , such an age i s  equ iva l ent to Lai m i n g ' s  A-3 zone . Th e Coa l edo (? ) occu 
p i es approxi mate l y  th e same stra t igraph i c  posi t ion as the u pper Yamh i l l  Format ion . 

References:  Ba l dw i n ,  1 96 1  
Ba l dw i n ,  1 966 
Stewart ,  1 956 
S tewart , 1 957 
Turner ,  1 938 

CO F F I N  BUTT E VO LCAN ICS  

Or i g i na l  desc r ip t ion :  A l l i so n ,  I .  S . ,  1 953,  Geo l ogy of  t he  A l bany quadrang l e :  Oregon Dept . Geo l . 
Mi n .  I nd .  Bul l . 37, p .  3-5 . 

(See:  S i l etz Ri ver Vo l can i cs) 

CO L E B ROO K E SC H I ST  

Or ig i na l  desc r ip t ion : D i l l er ,  J .  S . , 1 903 , Descr i pt ion of th e Port Orford quadrang l e :  U . S .  Geo l . 
Su rvey Geo l . Atlas , Fo l i o  8 9 .  

D i s tr i bu t ion :  Th e Co l ebrooke Sch i s t  occurs i n  the Mesozoi c terrane of th e K l amath Mou ntai ns i n  
western Curry a n d  Coos Cou nti es a s  a seri es o f  sheets a n d  s l i vers of var ious s izes a n d  shapes . 

L i tho l ogy: The Co l ebrooke Sch i s t  is a d iverse assembl age of wh i te qu artz-m ica  ph y l l i te and sch i s t ,  
w e l l -fo l i ated sandstone ,  stretched pebb l e  cong l omerate and  metavo l can i cs ( l i s ted i n  order of  decreas
i ng abu ndance) . Th e degree of sch i stos i ty i s  a fu nct ion of compos i t ion  and i s  ch aracter ist i c a l l y  deve l 
oped as a ser i es o f  segregat i on  bands of l ep i dob l asti c muscovi te , ser i c i te ,  b io t i te ,  ch l or i te ,  a nd 
granob l ast i c  quartz . Ep idote and sti l pnome l ane occur  l oca l l y  and g l aucoph ane (i nd i c at ive  of h i g h 
pressu re a n d  l ow-temperatu re condi t ions) composes up  t o  1 5  per c e n t  of th e roc k  i n  p l a ces . 

The u n i t  is h i gh l y contorted , sh eared , and catac l asi zed . Fo l i at ion surfaces genera l l y d i p  i n 
l and at l ow to  moderate angles and  fo l ds recumbent  t o  th e east have been descr i bed loca l l y . Present 
though t i s  that the u n i t  was deri ved from th e G a l i c e and possi b l y  th e Rogue Format ions , bu t not from 
th e Dothan or th e Otter Po i n t  Formations . 

S tructure and o r ig i n :  Th e occurrence of th e Co lebrooke Sch ist  at i ts presen t  l ocat ions w i th i n  a post
Nevada terra i n  i s  attr i bu tab l e  to l arge -sca l e  thrus t ing , unroofi ng , or a combi nat ion of the two . The  
u l t i mate or i g i n  of the sch i sts , h owever , i s  poor l y  u nderstood and the roc ks ass igned to  the un i t  may vary 
in manner of ori g i n  from p l ace to p l ace . 

Accordi ng to B l ake and others ( 1 967) ,  th e metamorph i c  g rade of rocks eq u iva l ent to the Co l e 
brooke Sch i s t  i n  Ca l i forn i a  i ncreases upsect ion towards a hypothet i c a l  thrust su rface . They postu l ate 
that  th e u n i t  was formed re l ati ve l y  near the surface u nder th e s imu l ated h igh-pressu re l ow-temperature 
condi t ions wh ich  resu l ted from th e catac l ast i c re l ease of water beneath an overr i d i ng  th rust p l a te .  

I f  th i s  mode of or i g i n  app l i es to th e Co l ebrooke Sch i s t  of Oregon , i t  fo l l ows th at assoc i ated l ow 
grade metamorph ic  roc ks such a s  th e me l anged Otter Po i nt Format ion , w h i c h  apparen t l y  predates th e 
b l u esch is ts , may h ave served as th e overr i d i ng thrust sheet i f  i t  was actu a l l y  thrust i n to the area . Th i s  
th eory , however , does n o t  account  for th e exposu res o f  Co l ebrooke Sch i st wh i ch over l i e  t h e  Otter 
Po i n t Format ion . Moreover , Dott (in press) spec i f i ca l l y  sta tes th a t  no reverse metamorph i c  zon i ng i s  
observab l e  i n  th e Co l ebrooke Sch i st of Oregon . 
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Co l eman ( 1 969; wri tten commun i cat ion , 1 970) i nterprets the Co lebrooke Sch ist to represen t two 
poor l y  defi ned peri ods of deformat ion , th e f i rst of wh i ch produced th e metamorph i c  m i nera l s  i n  the 
Ear l y  Cretaceous , and th e second of w h i ch produced the recumbent  fo l ds as a resu l t  of reg iona l  thrust
i ng to the east in the Late Cretaceous . Accord i ng to h i m ,  much of the Co lebrooke rests on " tecton i c  
sheets "  of serpent i n i te . 

Poss i b l y  the  b l u esch i sts and re l ated metamorph i c  rocks of th e Co l ebrooke Sch i s t  were formed 
accord i ng to a mechan i sm s i mi l ar to that of B l ake and others ( 1 967) in a subdu ct ion zone envi ronment  
in  response to th e stresses of  sea-fl oor spreadi ng . Possi b l y  a l so ,  the Late Cretaceous th rust ing  wh i ch 
brough t th e Co l ebrooke Sch i s t  to i ts p resent l ocat ion may h ave been re l ated to sea-f l oor spreadi ng i n  
some way (Co l eman , wr i tten commun i cat ion , 1 970) . 

Contac ts :  The  nature of the contacts of the Co l ebrooke Sch i st w i th ad jacent  format ion is poor l y  u nder 
stood . Dott ( i n  press) does not des ignate the nature  of the contact w i th the Dothan  Format ion to th e 
sou th ,  bu t he  does suggest th at the Co l ebrooke Sch ist has been th rust over the Otter Po i nt Format ion 
in  th e northw est . There Lent ( 1 969) i ndi cates thrusti ng of th e Co l ebrooke over th e O tter Poi nt  Forma
t ion . A short d i stance i n l and ,  however , in th e Powers quadrang l e  O tter Poi n t  rests d i rec t l y  u pon th e 
Co l ebrooke Sch i st further comp l i cati ng th e p i c ture (Ba l dw i n  and Len t ,  1 969; Ba l dw i n  and  H ess , i n  press) . 

Accord i ng  to Co l e man (wr i tten commu n i c at ion , 1 970) much of the Co l ebrooke Sch ist  r i des on a 
so l e  of serpent i ne . I n  north ern Curry County a l so ,  Rocky Poi n t  Format ion  appears to protrude th rough 
the Co l ebrooke Sch is t  as  a w i ndow . 

Age :  Rad iometr i c  age determ i nat ions for th e Co l e brooke Sch i s t  exh i b i t  w i de scatter , but  are consistent 
w i th an age of approx i mate l y  1 30 m i l l ion  years ( l ower Ear l y  Cretaceous) (Co l eman , 1 969; w ri tten com
mun i cati o n ,  1 970) . Dott ( 1 965) reports a radiometr i c  age of 1 38 m i l l i on years wh i ch  he consi ders to 
be re l i ab l e ,  and he d i scards an age of 1 25 m i l l i on years wh i ch he cons iders to be un re l i ab l e  on th e bas i s  
of contrad i c tory fi e l d  ev i dence . 

Th e occurrence of the Co l ebrooke Sch is t  above the O tter Po i n t Format ion i nd i cates that  i t  was 
not exposed at i ts present pos i t ion  pr ior  to the Late J u rassi c .  The presence of b l u esch i st c l asts i n  th e 
cong l omerates of th e ear l y  Tert iary U mpqua Format ion i nd i cate th at the Co l ebrooke Sch ist was present  
at  i ts presen t  l ocat ion no l a ter than th e Late Cretaceous . O n  the bas is of th i s  and other evi dence ,  
Co l eman conc l udes that  t he  Co l ebrooke Sch ist  was thrust to  i ts presen t  pos i t ion i n  th e Late Cretaceous . 

References:  Ba l dw i n  and H ess , in press 
Ba l dw i n  and Lent , 1 969 
B l ake and o th ers , 1 96 7  
Co l eman , 1 969 
Dott , i n  press 

CO LEST I N  F ORMAT I O N  

Ka i ser ,  1 960  
Koch , 1 960 
Koch , 1 966 
Lent , 1 969 

Or i g i n a l  desc r i pt i on :  We l l s ,  F .  G . ,  1 956 , Geol ogy of the Medford quadrang l e ,  Oregon-Ca l i forn i a :  
U .  S .  Geo l . Survey Map GQ -89 . 

D i stri but ion :  Th is un i t  i s  fa i r l y  w i despread i n  th e sou thern parts of th e w estern Cascade Range and 
extends northward as far  as the Eugene area where i t  i s  genera l ly i nc l uded i n  the l ow er F i sher Forma 
t ion . Exposu res i n  th e Medford quadrang l e  are des ig nated as the type l oca l i ty .  

L i tho l ogy: The Co l est i n  Format ion  cons i s ts of 3 , 000 feet of pr imar i l y  vo l can i c  and pyro c l ast i c  roc ks 
of i ntermed ia te composi t ion . Mass ive , andesi t i c ,  green i sh -gray , pu m iceous l ap i l l i  tu ffs are th e most 
common rocks . O ther  roc k  types i n c l ude crysta l and l i th i c  l ap i l l i  w e l ded tuff , cong lomerate , vo l can i c 
wacke ,  and  l esser amounts of tuff brec c i as and fl ows of basa l t i c  and pyroxene andesi te . 
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Mass ive ,  we l l -bedded ,  tuffaceous sandstone w i th basa l  cong l omerates of pre-Terti ary c l asts are 
common l ow in the sect ion.  The mass i ve l ap i l l i  tu ffs make up  the bu l k  of the m idd l e  of th e sect ion , 
and th e var ious andesi tes and occas iona l  dac i tes are the predomi nat ing  rock types h i gh i n  the secti on . 

S tructure :  The Ce l est i n Format ion is on l y  gent l y  deformed and exh i b i ts d i ps of genera l l y  l ess than 25° 
to the sou theast and east . 

Con tacts :  Th e Ce l esti n Format ion unconformab l y  over l i es th e Umpqua  and Tyee Format ions and u ncon
formably under l i es the L i t t l e Bu tte Vo l can i cs . I t  u nconformab l y  over l i es th e S pencer Formati on  sou th 
of Eugene . 

Age :  Th e Ce l es t in  Formation i s  l a te Eocene i n  age and  corre l ates w i th the Nestucca  Formatio n ,  the 
Cow l i tz Formati on , and the Gob l e  Vo l can i c s ,  and poss i b l y  w i th the upper Spencer Format ion north of 
Eugene . 

References :  Ba l dw i n ,  1 964 
Champ , 1 969 
E l ph i c ,  1 969 
Kays , 1 970 
Pec k,  1 960  
Peck and  others , 1 964 
We l l s ,  1 956 

CO LU M B I A  R I V E R  G RO U P 

Or i g i na l  desc r ip t ion :  Russe l l ,  I .  C . ,  1 893,  A geo l og i c a l  reconna i ssance i n  centra l  Wash i ngto n :  U . S .  
G eo l . Su rvey Bu l l .  1 08 ,  p .  20-22,  map . 

D i s tr i bu t ion :  I n  western Oregon scattered outcrops of basa l t  be long i ng  to  the Co l u mbi a R i ver Group 
are preserved a l ong th e Co l u mb ia  R i ver to i ts mouth and sou th a l ong the coast possi b l y  as far as Yaq u i n a  
Bay . I n  add i ti o n ,  exposures extend south i n to t h e  Wi l l amette Va l l ey a s  far south a s  Brow nsvi l l e .  I n 
c l u ded i n  th e Co l u mb i a  R i ver Group  are roc ks previous l y  referred to a s  Miocene basa l ts ,  Miocene vo l 
can i c s ,  and S tayton l avas . 

L i th o l ogy : Basa l ts be l ong i ng to th e Co l u mb i a  R iver  G roup of w estern O regon are tho l e i i t i c ,  f i ne-grai ned 
to aph n i t i c ,  and dark gray to b l ac k .  Th e textu re i s  i n terserta l to oph i t i c  and occ as iona l l y porph yr i t i c . 
The const i tuen t  m i nera l s  are common l y  set i n  a groundmass of g l ass and c h l orophaei te and  consist  of 
median p l ag i oc l ase , aug i te ,  magneti te ,  and i l men i te l i sted in decreas ing  order of abundance . Th e 
compos i t ion  conforms favorab l y  to that of the  Yaki ma Basa l t  desc r i bed by Waters ( 1 96 1 )  east of th e 
Cascades . 

I nd iv idua l  f l ows are noted for th e i r  co l u mnar j o i n t i ng and average approxi mate l y  50 feet  i n  th i ck
ness . Aggregate th i c knesses o f  2 , 000 feet a re  deve l oped i n  th e Co l u mb i a  R iver Gorge and  th i cknesses 
of as much as I ,  000 feet are reported e l sewh ere . 

Brecc i as and b l ocky j o i n t i ng are deve l oped l oca l l y ,  and mari ne-f l ow brec c i as and p i l l ows are 
reported in th e Svensen q uadrang l e  where th e f l ows evi den t l y  entered th e sea . Coarse-gra ined basa l t i c  
agg l omerates a n d  f l ows extruded from l o c a l  vents i n  t h e  vi c i n i ty of  Yaq u i n a  Bay are h e r e  i nc l uded i n  
th e Co l umb ia  R iver Grou p . 

S tructure : The  Co l umb ia  Ri ver Grou p i s  broad l y  u pwarped i n  the Co l umb ia  R iver Gorge and  broad l y  
dow nwarped i n  the W i  l l amette Va l l ey . Re l at ive vert i c a l  d i sp l acements are apprec i ab l e ,  how ever , as 
i nd i cated by th e occu rrence of basa l ts 3 , 000 feet above sea l eve l in C l a tsop Cou nty as compared to 
th e occurrence of basa l ts 1 , 500 feet be l ow sea l eve l  beneath th e surfi c i a l  deposi ts of the Tua l at i n 
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Va l l ey. In a l oca l  sense , howeve r ,  outcrops are genera l l y fl at  l y i ng  or gent l y  d i ppi ng . 
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Contacts :  The  basa l ts of th e Co l u mb ia  R iver Group were extru ded over an O l igocene eros ion su rface 
of  moderate re l i ef. Th e u n i t  unconformab l y  over l i es th e Scappoose Formati on , th e Pi ttsburg B l uff 
Format ion , th e Eugene Format ion , the L i tt l e  Bu tte Vo l c a n i c  Se r ies ,  and th e Gob l e  Vol can i cs . I t 
i n tertongues to the west w i th rocks presen t l y  referred to as the Astor i a  Formati on . Accordi ng to Peck 
and oth ers ( 1 964) , i t  u nder l i es th e Sardi ne  Format ion to  the eas t  i n  th e northern West Cascades . 

Age : A l though th e Co l u mb ia  R i ver Group i s  referred to as m id -Miocene i n  most of th e l i terature , i t  
probab l y  var i es i n  age from m idd l e  Mi ocene to l ower P l iocene i n  p l aces (Dodds , 1 963; Thayer and 
Brow n ,  1 966: Ba l dw i n ,  ora l  commun i cat ion , 1 970) . Roc ks ass i g ned to the u n i t  in the Western Cascades 
and Wi l l amette Va l l ey , h owever , are probab l y restr i c ted to the m i dd l e  Miocene , because th ey con 
si sten t l y  u nder l i e  th e m idd l e  and l a te Mi ocene Sardi ne  Format ion.  

References :  Ba l dw i n  and others,  1 955 
Bar l ow ,  1 955 
Dodds , 1 969 
H a l stead ,  1 955 
Lowry and  Ba l dw i n ,  1 952 
Pec k ,  1 960 
Pec k  and others,  1 964 

COMSTO CK FO RMAT I O N  

S ch l i c ker and others,  1 96 7 
Thayer and Brow n ,  1 966 
Vokes and others , 1 949 
Warren and Norbi srath , 1 946 
Warren and  o th ers , 1 945 
Waters , 1 96 1  
Wi l ki nson a n d  others, 1 946 

Or i g i na l  descri pt ion :  Turner , F .  E., 1 938 , Strati g raphy and mo l l usc a of th e Eocene of western Oregon: 
Geol. Soc . Ameri ca  S pec. Paper 1 0 , 1 30 p. 

D i scuss ion :  Accord i ng  to H oover ( 1 963) ,  th e Comstock  Format ion i s  more appropr ia te l y  v i ewed as 
part o f  th e Tyee , S pencer ,  and F i sher  Formations and th e term i s  no l onger used . Th e u n i t  i s  not to be 
confused w i th th e Comstock f lora of D i l l er ( 1 900) or Sanborn ( 1 937) wh i ch  occurs i n  the l ower F i sher 
Format ion one m i l e  north east of Comstoc k .  

COQU I L L E  FO RMAT I O N  

Ori g i na l  desc r ipt ion :  Ba l dw i n ,  E . M . , 1 945 , Some rev i s ions  o f  th e l ate Cenozo i c  strat i graphy  o f  the 
Southern Oregon Coast :  Jour . Geo l . ,  vol . 52 , p .  35-46 . 

D i stri but ion :  The type sec t ion of th e Coq u i l l e  Format ion  i s  l ocated at th e mouth of th e Coqu i l l e  Ri ver 
i mmedi ate ly  north of  Bandon . The term is occas iona l l y app l ied  to s im i l a r l ate P l e i stocene estuar i ne  
fi l l  northward a l ong th e coas t . 

L i th o l ogy: The Coq u i  l ie Formation i s  composed of semi -conso l i dated , poor l y  sorted , coarse sandstone 
and cong l omerate w i th l esser amou nts of carbonaceous sh a l e ,  mudstone ,  and peat . It i s  l oca l l y  c ross
bedded and conta i n s  numerous  l arge wood fragments ,  stumps , and l ogs . 

S tru c tu re and contacts :  The u n i t  i s  f l at  l y i ng and presumab l y  over l i es o l der formati ons unconformab l y  
at depth-. The  upper surface was pl aned to g ive a mar i ne  terrace pr io r  to th e depos i t ion of the E l k 
R iver Beds. 

Age:  The Coqu i l l e Format ion and s im i l ar deposi ts up  the coast were depos i ted du r i ng the l ast i n terg l a 
c i a l  stage (Sangamon) when c r i se i n  sea leve l  resul ted i n  i·ne development of numerous floodeci r i ver  
mou ths. I t  corre l ates w i th the Por t l a nd  Sand of the northern Wi l l amette Va l l ey .  
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References: Ba l dw i n ,  1 945 
Ba l dw i n ,  1 964 
Ba l dw i n ,  1 966 
Snave l y  and Vokes, 1 949' 

COW L I TZ FO RMAT I O N 

Or ig i na l  descr i pt ion :  Weaver,  C .  E . , 1 9 1 2 ,  Wash i ngton Geo l . S u rvey Bu l l .  1 5 , p .  1 0-22 . 

D i str i bu t ion :  Al though th e type sect ion  of the Cow l i tz Formation i s  i n  Wash i ngto n ,  var ious  l a te Eoc ene  
strata along the Co l u mb ia  R iver in extreme northwest Oregon are a l so referred to by th at  name . 

L i tho l ogy: The Cow l i tz Format ion consi sts of as much as 1 , 000 feet of cong lomerate , sandstone ,  and  
si l tstone. The base of th e sect ion consi sts of 0 to 200 feet of l oca l l y  fossi l i ferou s,  w i l l - i ndurated , rust 
sta i ned ,  basa l t i c  cong l omerate wh i ch passes upward i nto basa l t i c  a nd  arkosi c ,  m icaceous sandstone . 
Over l y i ng th e cong lomerate and th e sandstone i s  a sequence of dark , g l aucon i ti c ,  tuffaceous c l aystone  
and si l tstone wh ich  make up th e bu l k  of the format ion . Th i n ,  unmappab l e  basa l t  fl ows a re  i n terca l ated 
l oca l l y. 

S truc tu re :  The un i t  d i ps gen t l y  to th e east and probab l y under l i es  part  of  the northern Wi l l amette Va l l ey .  

Contacts: Th e Cow l i tz Formati on  rests u n conformab ly  on l avas and brec c i as of th e T i l l amoo k Vo l can i c 
Ser ies and u n der l i es th e Keesey Formation (see Keesey Format ion ) . The u n i t  i s  i n terbedded w i th the 
Gob l e  Vo l cani c s .  

Age:  T h e  Cow l i tz Format ion i s  l a te Eocene i n  age and  corre l ates w i th th e Te jon o f  Ca l i forn i a  a n d  th e 
Coa l edo of th e Coos Bay area . 

References: Ba l dw i n ,  1 964 
Deacon , 1 953 
Warren and o th ers, 1 945 
Warren and others, 1 946 

DAYS CREE K FO RMAT I O N 

Or i g i n a l  descri pti on :  I m l ay ,  R .  W . ,  and oth ers, 1 959 , Re l at ions  of certai n Upper Ju rassi c and Lower 
Cretaceous  formati ons of sou thwestern Oregon :  Am . Assoc . Pe tro l eu m  Geo log i sts Bu l l . ,  vo l . 43 , no . 1 2 , 
pp . 2770-2785,  3 fi g s .  

D i stri but ion :  Th e Days Cree k Format ion crops o u t  a s  re l a ti ve l y  i so l ated exposu res i n  th e Mesozo ic  ter
rane of  th e K l amath Mounta ins  of sou thwestern Oregon . Th e Type sect ion  is l ocated a l ong the Sou th 
U mpqua  R i ver i n  th e Days Creek quadrang l e .  

L i th o l ogy :  Th e Formation consi sts o f  a l ower , re l at ive l y  fi ne-grai ned c l ast i c  u n i t  and an upper , coarser 
g ra i ned c l ast i c  u n i t .  Th e l ower u n i t  is made up of dark-gray sandy si l tstone  w i th su bord i nate amounts 
of l i gh t-gray , fi ne-gra ined sandstone . The upper u n i t  i s  made up of th i c k-to med ium-bedded , fi ne- to 
mediu m-grai n ed , g ray sandstone . 

The sandstone i s  l i th i c  su bgraywac ke and i n  genera l i s  th i c ker bedded th an th at  of th e R idd l e  
Format ion . I n  add i ti o n ,  th � Days Creek Format ion  conta i n s  a greater proport ion o f  sandstone th an does 
the u nder l y i n g  R idd l e  Formation . 
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S tructure :  The Days Creek Format ion i s  steep l y  to moderate l y  di ppi ng . 
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Contacts :  The mutu a l  concordance of th e Days Creek Format ion w i th th e under l y i ng Ri ddl e Formati on 
suggests a conformab l e  re l at ionsh i p ,  wh ereas th e re l at ive ages of the two u ni ts is genera l l y  i n terpreted 
to i ndi cate an i n terven i ng unconformi ty . The l ower Days Creek is m idd l e  Va l ang i n i an and th e upper 
R idd l e  is  Por t l and i an-Purbec ki an and probab l y  Ber r ias ian  in age ( I m l ay ,  wr i tten commu n i cati o n ,  1 970) . 

As an a l ternat ive i n terpretat ion i t  i s  someti mes suggested th at fau l ti ng or i ncomp l ete samp l i ng 
may account for th e m i ss i ng l ower Va l ang i n i an strata . 

Age :  Pe l ecypods and ammoni tes i ndi cate a m idd l e  Va lang i n i an  th rough Hau ter iv i an and Barremian  age 
fur the Days Creek Format ion . 

References :  Ba l dw i n ,  1 964 
H i cks ,  1 964 
I m l ay and oth ers , 1 959 
Johnson , 1 965 

DOTHAN FO RMAT I O N  

Ori g i na l  descr ip t ion :  D i l l er ,  J .  S . ,  1 907, Th e Mesozoi c sedi ments o f  sou thwestern Oregon :  Am . Jou r . 
Sc i . ,  4th , vo l . 23,  p .  40 1 -42 1 . 

D i stri buti on:  Th e Doth an Formation i s  fa i r l y  w i despread i n  sou thw estern Oregon ,  formi ng a be l t  wh i ch 
averages approx i mate l y  1 0  m i l es i n  th i c kness and  extends from the extreme sou thw estern corner of th e 
state north eastward to a poi n t  i mmedi ate l y  sou th of Roseburg . Th e type loca l i ty i s  l o cated a l ong Cow 
Creek i n  the Canyonvi l l e  quadrang l e .  

L i th o l ogy : The predom inate rock  type i s  a mass ive , we l l - i ndu rated, mediu m -gra i ned, poor l y  to moder
ate ly sorted l i th i c  g raywacke . I n terbeds of dark gray to b l ack mu dstone are deve l oped l oca l l y ,  and 
i nterc a l at i ons of red and wh i te ch ert and dense p i l l ow l avas a l tered to g reenstone are present i n  p l aces . 
Though the scarce cong l o merates wh i ch  make u p  part of th e format ion are genera l ly composed of c l asts 
of  g reenstone and chert , a few cong l omerates composed of quartz-r i ch gran i t i c  cobb l es h ave been 
reported (Dott,  1 962) . The over-a l l  th i c kness of the u n i t  is u n c l ear , but must be on th e order of sev
era l m i l es .  

S tructure and contacts :  I n a reg iona l  sense th e Dothan Format ion i s  thoug h t  to be a l arge th rust sh eet 
whi ch h as been thrust u nder the o l der Rogue Format ion to th e east . I n a more l oca l  sense th e u n i t  i s  
frac tu red ,  r i ddl ed w i th quartz vei ns ,  steep l y  di pp ing and loca l l y sheared espec i a l l y a l ong contacts 
w i th other u n i ts su ch as th e Rogue Formation . 

Age :  The recent  di scovery of Buch i a  p ioch i i  i n  th e Doth an i nd i cates a T i th on i an , ( Port l andi an- l ower 
Purbec ki an) pos t-N evadan  age for th e u n i t .  O th er evi dence favor ing  a pos t-Nevadan age i nc l u des th e 
absence of i n tru s ions ,  th e presence of gran i t i c  cobb l es ,  and a fa i r l y  h igh potass i u m  fe l dspar content  i n  
the un i t .  Dott ' s  ( 1 965) radiometri c age ass i gnment  o f  1 49 M . Y .  for th e u n i t  i s  effec t ive l y  ca l l ed i n to 
quest ion by Hotz ( 1 969) , who cons iders th e Dothan to be younger ,  and  a northward extension of th e 
l ower part of th e Franc i scan Assemb l age of Ca l i forn i a . 

References : Ba l dw i n ,  1 969 
Born , 1 963 
Dott , 1 962 
Dott,  1 965 
H i c ks ,  1 964 
H ixso n ,  1 965 

Hotz ,  1 969 
Joh nson , 1 965 
Ram p ,  1 969 
We l l s and oth ers , 1 949 
We l l s and others , 1 953 
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E L K  R IVE R BEDS  

Or ig i na l  descri pt i on :  D i l l er ,  J .  S . ,  1 902 , Topograph i c  deve l opment of th e Klamath Mou ntai n s ,  U . S .  
Geol . Su rvey Bu l l . 1 96 ,  69 p .  

D i stri bu t ion :  I n  sou thwestern Oregon a ser i es o f  mar i ne terraces i s  deve l oped a l ong the presen t-day 
coast l i ne .  Depos i ts u pon th e most w i despread and l ower -most terrace are referred to as th e E l k  R iver 
Beds . 

L i th o l ogy :  The E l k  R iver Beds are composed of 1 0  to 90 feet  of l oose , g ray basa l  sand and over l y i ng 
rusty grave l s ,  wh i ch were l a i d  dow n u pon th e retreat of the sea from a new l y cu t  mar i ne  bench . North 
of Coos Bay , where sand predomi nates , th e beds are genera l l y  rewo rked as du nes . 

S tructure and contacts :  The beds are f la t  l y i ng and rest unconformab l y  upon th e tru ncated Port Orford 
and Coqu i l l e Formati ons . 

Age :  Th e E l k  R i ver Beds are very l ate P l e i stocene to poss i b l y  H o l ocene i n  age . 

References : B a l dw i n ,  1 945 
Ba l dw i n ,  1 964 
Stewart , 1 956 

E L KTO N S I LTST O N E  MEMB ER  (OF  TYE E  FO RMAT I O N )  

Or i g i na l  desc r i pti on :  Ba l dw i n ,  E .  M . , 1 96 1 , Geo l og i c  map o f  th e l ower U mpqua  R i ver area ,  Oregon : 
U . S .  Geo l . Su rvey Map OM-204 . 

D i scuss ion :  B i rd  ( 1 96 7) e l evates th e E l kton S i l tstone , Sacch i Beach S i l ts tone ,  and th e Lora ine  S i l tstone 
members of th e Tyee  Formati on to format iona l status u nder the term of E l kton Format ion , and Love l l ( 1 969) 
treats th e u n i ts as a fo rmation  on h i s  corre l at ion ch art . The member status of the u n i ts is reta i ned h ere , 
however , because the th esi s of B i rd does not const i tute adequate pub l i cat ion  for estab l i sh i ng a formation . 
Moreover , th e arti c l e  of Love l l  does not propose to estab l i sh a format ion , nor does i t  prov i de a desc r ip
t ion or a type l oca l i ty . 

(See:  Tyee Format ion)  

EM P I RE  FO RMAT I O N  

Or ig i na l  desc r ip t ion :  D i l l er ,  J .  S . ,  1 896 , Geo l og i c a l  reconna i ssance  i n  northwestern Oregon :  U . S .  
Geo I • Su rvey 1 7th Ann . Rpt . part I ,  p .  444-520 . 

D i str i bu t ion :  The Emp i re Format ion i s  s i tuated on the center of th e South S l ough sync l i ne i n  the western 
Coos Bay area . Th e type sec t ion i s  l ocated 3 m i l es southwest of Emp i re C i ty ,  between Pi geon Po i n t  and 
Foss i I Poi n t .  

L i th o l ogy:  The un i t i s  composed o f  a s  much as 3 , 000 feet  o f  mass i ve ,  fr i ab l e  poor ly  bedded , l igh t-brown 
sandstone w i th m i nor i n terbedded s i l tstone .  I t  i s  moderate l y  to deep l y  weathered and i ron-stained 
j o i nts are common . Loca l i zed cong l omerat i c  l e nses are i nterpreted to be o l d  channe l deposi ts . Fossi l s  
are fa i r l y  abu ndant i n  p l aces w i th remai ns of c l ams , gastropods , sea l ion s ,  sea l s ,  a n d  wh a l es bei ng 
reported . 
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S tru cture and contac ts: The u n i t  occup ies  th e center of a sync l i ne  and exh i b i ts gent l e d ip s .  I t  rests 
u nconformably on the Tu nne l  Po i n t  Formation . 

Age :  The Empire Format ion  i s  ear l y  to m i dd l e  P l i ocene i n  age . 

References: Ba l dw i n ,  1 966 
Eh len , 1 967  
Len t ,  1 969 

ESTACADA FO RMATIO N 

Or ig i na l  descr ipt ion : Tr i mb l e ,  D .  E . , 1 963 ,  G eo l ogy of Port l an d ,  Oregon and ad jacent  areas: U .  S .  
Geo l . Su rvey Bu l l . 1 1 1 9 , p .  1 1 9 .  

(See:  P l i ocene - P l e i stocene a l l uv i u m  of the Port l and area) 

EU G E N E  FO RMAT I O N  

Or i g i na l  descr ip t ion :  Sm i th ,  W .  D . ,  1 924 , Petro l eum  possi bi l i ti es o f  western Oregon :  Econ . Geo l . ,  
vol . 19, p .  455-465 . 

D i stri bu t ion :  Th e Eugene Formati on i s  restr i cted to  th e centra l and south ern parts of th e W i l l amette 
Valley . I t  i s  eq u i va l ent  to the l l l ahee Formati on of ear l i er u sage . Exposures i n  th e v i c i n i ty of Eugene 
are designated as th e type l oca l i ty . 

L i th o l ogy:  The Eugene Format ion  consi sts of as much as 8, 000 feet  ( i f  th i c kness not effected by fau I t ing)  
of  ner i t ic , ye l l ow i sh -gray , arkosi c and  tuffaceous vo l can i c sandstone w i th su bord inate amoun ts of v i tr i c  
tu ffs, v i tr i c  c rysta l tu ffs, and  cong l omerate composed of pu m iceous  l ap i l l i ,  basa l t  fragments, and  ande
si t i c  frag ments .  The  abundant fresh andesi ne in th e sandstone is  m i sl ead i ng in th at  i t  resemb l es quartz 
and is occasi ona l l y  mi staken for that mi nera l . Most of th e i nterc a l ated tu ffs probab l y  fe l l as showers 
i nto th e O l i gocene sea . 

S i m i l ar-appear i n g  beds of l a te O l i gocene and possi b l y  ear l y  Miocene age si tuated to the north 
near Scotts Mi l l s i n  th e Mo l a l l a  quadrang l e  may represent  strand l i ne deposi ts l a i d  dow n dur ing th e retreat 
of the O l igocene sea . 

Struc ture :  The Eugene Format ion  i s  characteri zed by homoc l i na l  di ps of l ess than 1 0° to th e east and  
northeast over l arge areas of th e sou th ern W i l l amette Va l l ey . Ow ing  to  th e possi bi l i ty of fau l ti ng  on  
th e east si de of the Wi l l amette Va l l ey ,  however , i t  i s  possi b l e  that th e strati graph i c  th i c kness of the 
Eugene Formation  i s  l ess than that suggested by th e monoc l i na l  d ips  a l one . 

Contac ts: Th e Eugene Formation over l i es th e F i sh er Formation sou th of Eugene and to th e north i s  i n ter
bedded w i th nonmar i ne  O l i gocene tuffs h erei n con si dered to be part of th e F i sher  Format ion  (see F i sher 
Format ion) . Farth er to the north th e Eugene Format ion is equ i va l ent  to the l l l ahee Formati on of Th ayer 
( 1 939) and i n terfi ngers w i th normar i ne  Mehama Vo l can i c s .  In the north ern Wi l l amette Va l l ey th e Eugene 
Format ion  probab l y  passes l a tera l l y i n to the mar i ne  Pi ttsburg B l u ff Formati on . Loca l l y  the u n i t  i s  uncon
formab l y  over l a i n  by the  Co l umbi a R iver Grou p .  

Age :  The Eugene Format ion i s  ear l y  and m idd l e  O l igocene i n  age . I t  corre l ates w i th the Li nco l n  For
mation in Wash i ng ton , th e Meh ama Vo l can i cs,  th e u pper To l edo Format ion , a nd possi b l y  part of th e 
upper Keasey Formation . 
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References :  A l l i son , 1 953 
Anderson , 1 963 
Ba l dw i n ,  1 964 
Bar l ow ,  1 955 
Br i stow , 1 959 
H a l stead ,  1 955 

H i c kman ,  1 968 
Hauck ,  1 962 
Peck, 1 960 
Pec k and oth ers , 1 964 
Sch l i c ker and o thers , 1 957 
Vokes and oth ers , 1 95 1  

F E R N  R I D G E  TUFFS  

Or i g i na l  descr i pt i on :  Th ayer , T .  P . , 1 933 ,  S tructur a l  re l at i ons of  th e cen tra l W i l l amette Va l l ey to 
Cascade Mou nta ins  (abst . ) :  Pan -Amer i can  Geo l og i s t ,  vo l . 59 , no . 4, p .  3 1 7 .  

D i str i bu t ion :  Tu ffaceous sed i ments a l ong th e N orth Sant i  am River i n  th e north east part o f  the Wi l l amette 
Va l l ey are referred to as the Fern Ridge tu ffs by Thayer ( 1 933) . The u n i t  i s  i n c l uded i n  th e Sard i ne 
Format ion of Pec k  and oth ers , 1 964 . 

L i th o l ogy:  The Fern R i dge Tuffs cons ist  of poor l y  bedde d ,  poor l y  sorted , reworked eru pti ves . Tu ffs , 
sandstones , and granu l e  cong lomerates predomi nate l ow i n  the sec ti o n ,  wh ereas cong lomerates made u p  
of andesi t i c  bou l ders set i n  a tu ffaceous matr ix are more common h igher i n  t h e  sec t io n .  Apparen t l y  de
pos i t ion occurred in a structura l  basi n ,  because th i c knesses of as much as 1 , 500 feet are deve l oped 
l oca l l y . 

Contacts :  I t  i s  present l y  though t th at the Fern R idge Tuffs rest d i sconformab l y  upon th e Miocene Co l um
b ia  R i ver Group . Pebb l es of l ateri te l ow i n  th e sect ion i mp l y  der i vat ion from an upper Miocene l ater i 
t i c  weathe r i ng  surface deve l oped upon  the Co l u mb ia  Ri ver basa l ts .  

Age :  The Fern R idge Tuffs are poor l y  dated , bu t are probab l y  u pper Miocene to P l i ocene i n  age . They 
corre l ate rough l y  w i th th e u pper Mo l a l l a  Formati o n ,  the Bor i ng  Agg l omerate , th e Rhododendron Forma 
t ion , part of th e Cascades Format ion , and poss i b l y  part of the Bor i ng Lava . 

References :  Ba l dw i n ,  1 964 
Lowry and Ba l dw i n ,  1 952 
Thayer, 1 939 
Youngqu ist , 1 96 1  

F I S H E R  FORMAT I O N  

Or i g i na l  descr ip t ion :  Schen c k ,  H .  G., 1 927, Mar i ne O i igocene of Oregon :  Un i v .  Ca l .  Pub .  i n Geo l . 
Sci. Bull. , vol . 16, no . 1 2 , p .  449-460 . 

D i stri but ion :  The F i sh er Format ion occurs  i n  th e south ern and sou theastern h a l f  of th e W i l l amette Va l l ey .  
Typ i cal  exposures c rop  ou t  at  Coyote Bu tte , 8 mi l es west of Eugene ,  and n ear F i sher  Bu tte . In  add i t ion 
to beds tradi t iona l l y  referred to as F i sher  Formati on , the u n i t  i n c l udes beds referred to as " Sc i o  beds " 
and " Ber l i n  vo l can i cs "  by F e l ts ( 1 936) . I t  a l so i n c l u des the non-mar i ne O l i gocene tuffs of the Western 
Cascades i n  the Eugene area (see Contacts be l ow) . The l ower F i sher  Format ion is equ i va l ent  to th e 
Ca l apooya Format ion  of We l l s  and Waters ( 1 934) and the Co l est i n Format ion of We l l s  ( 1 956) i n  the Med
ford Q uadrang l e .  

L i tho l ogy : The F i sher Format ion consi sts of a maxi mum of 7 , 000 feet ( 1 , 500 feet at  the type loca l i ty) of 
cont i nenta l c l ast ics  i n c l ud i ng  l ap i l l i tu ffs , sandstones , and brec c i as . Up to 50 feet of coarse , water l a i d  
andes i t i c  bou l der cong lomerate occup ies th e base o f  the sec tion . I t  i s  over l a i n  b y  a series of sand-f i l l ed 
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channe l s ,  one of  w h i c h  y i e l ded th e we l l -know n  Comstock  f lora (not to be confused w i th th e Comstock 
format ion)  of l ate Eocene age .  H i gher  i n  th e sec t ion  andes i t i c  and pum i ceous l am i l l i  tu ffs , pebb l y  
fe l dspath i c tuffaceous sandstone , arkosi c sandstone , a n d  s i  I tstone predomi nate . 

F l uv i a l  aspects appear to be more domi nant  i n  the north wh ere i n terfi ngeri ng  w i th th e mar i ne  
Eugene Format ion i s  i n terpreted . To th e sou th i n terbeds of we l ded tuff and fl ow rocks beco me more 
abu ndant towards th e cen ters of  Ce l est i n vo l can i sm . 

S truc ture : L i ke th e L i tt l e Bu tte Vo l can i cs and th e Eugene Formati o n ,  the F i sh er Formation  dips gent l y  
to the east w i th d ips  of abou t 1 0° .  

Contac ts :  The s trat i graph i c  re l at ionsh i ps of th e F i sh er Format ion are sub j ect  to debate . Ba l dw i n  (ora l 
commu n i cat ion , 1 9 70) restr i c ts the F i sher  Formati on  to exposures sou th of Eugene where Schenck  ( 1 927) 
i n terpreted a s l i gh t  angu l ar u nconform i ty between th e type F i sh er Format ion  and  the over l y i ng  Eugene 
Format ion . 

Vokes and others ( 1 95 1 )  and  H oover ( 1 963) demonstrate confo rm i ty between the F i sher and Eugene 
Formati ons and i nc l u de most of the non-mar i ne O l i gocene tu ffs of  th e western Wi l l amette Va l l ey i n to 
the F i sh er . They fu rther demonstrate that th e O l igocene nonmar i n e  tuffs are i nterbedded w i th th e Eugene 
Formati on . 

Herei n th e O l igocene non mar i ne  tu ffs are cons idered to be part of th e F i sher  Format ion . H ence 
the u pper F i sher  Formati on  can best  be v i ewed as the nonmari ne l atera l  equ iva l en t  of th e Eugene 
Formati on . 

Age :  A l ate Eocene age for the l ower F i sher Formation  i s  i n di c ated by the Comstock  f lora of San born 
'{T937) and s i mi l ar foss i l  co l l ect ions  (Hoover , 1 963) . Th e age of the upper F i sher i s  l ess certa i n ,  but  
probab l y  i s  ear l y  to  m i dd l e  O l i gocene . Th e un i t  corre l ates w i th the Eugene Format ion , th e Meh ama 
Vo l ca n i cs , and the Li t t l e Bu tte Vo l can i cs . Accordi ng to Vokes and oth ers , strata conta in i ng th e l ate 
O l i gocene f l ora at Goshen over l i e  th e F i she r  Format ion and shou l d  not be i nc l uded in the u n i t .  

References :  Ba l dw i n ,  1 964 
Br i stow , 1 959 
H oover , 1 959 
H oover , 1 963  

G A L I CE FO RMAT I O N  

Patterson , 1 963 
S ch l i c ker and others,  1 957  
Vokes and others , 1 95 1  

Or ig i na l  desc r ip t ion :  D i l l er ,  J ,  S . ,  1 907, T he  Mesozoi c sedi ments of southwestern Oregon :  Am . Jou r . 
S c i . ,  4th , vo l . 23 , p .  40 1 -421 . 

D i s tr i but ion :  The  Ga l i ce Format ion i s  s i tuated in  southwest Oregon where i t  forms a 1 0-mi l e-w i de band 
wh i ch extends from the Ca l i forn i a  border northeastward i nto th e Days Creek quadrang l e .  I t  i s  bounded 
by the Rogue Format ion to th e west and the App l egate Group  to th e eas t . Th e name is der i ved from 
exposures i n  the vi c i n i ty of Ga l i c e  Creek . 

l i th o l ogy:  The G a l i ce  Format ion  i s  composed pri mar i l y  of dark-g ray to b l a c k ,  fi ne-gra i ned, th i n l y  
l ayered, s l aty to phy l l i t i c  mudstones w i th mi nor amoun ts o f  i n terbedded dark gray o r  buff ,  medi um
grai ned, l i th i c  wac kes . A l so i n c l u ded i n  th e un i t  a re  great th i cknesses of andes i t i c  fl ows and agg l o 
merates a l tered t o  greenstone . 

S truc ture :  The  Ga l i c e  Format ion str i kes northeaster l y  and commo n l y  di ps to th e sou theast at ang l es i n  
excess of 700 . 

Con tac ts :  A l though shear i ng can be demonstrated l oca l l y  a l ong th e contact of th e G a l i ce w i th the 
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Rogue Formation , the reg i ona l  s i g n i fi cance of these features i s  u n c l ear . Th e abu ndance of  vo l can i cs 
i n  the G a l i ce  near th e contact  w i th the Rogue Format ion makes accurate l ocat ion of th e contact di ffi 
cu l t  and may ind icate conform i ty w i th that u n i t  (Ba l dw i n ,  ora l commun i cat ion , 1 970) . 

The Ga l i ce  Formation is i n  thrust  contact w i th the App l egate Group to the east and i s  u nconform
ab l e beneath th e Humbug Moun tai n Cong lomerate i n  western Cur ry  Cou nty . 

Age :  The Ga l i ce Formation i s  Late J urass i c , but  pre-Dothan i n  age .  Koch ( 1 966) reports the occur 
rence of Buch ia  concentr i ca of Late Oxfordi an to mi ddl e K i mmer i dg i an age w i th i n  the u n i t . N evadan 
i n trus i ves cut th e G a l i ce i n  p l aces , and on the bas i s  of radiometr i c  age determ i nati o ns Lanph ere and  
o th ers ( 1 968) postu l ate th at  the Ga l ic e  Format ion  was  depos i ted between  some of the l ater pu l ses of 
the Nevadan Orogeny . 

References : Ba l dw i n ,  1 964 
H ess ,  1 967  
Ka i se r ,  1 96 2  
Koch , 1 960 

Koch , 1 966 
Lanph ere and  oth ers , 1 968 
We l l s  and others , 1 949 
We l l s  and oth ers , 1 953 

G O B LE VO LCAN ICS  

Or i g i n a l  descr i pti on :  Warren , W .  C . ,  Norb i srath , H ans ,  and Gr i vett i , R .  M . , 1 945 , G eo l ogy  of 
northwestern Oregon west of th e Wi  I I  amette Ri ver and north of  l ati tude 45° 1 5 ' :  U .  S .  Geo l . Su rvey 
O i l: and Gas I nvest . Pre l i m . Map 42 . 

Di str i but i on :  Th e Gob l e  Vo l can i c s  occur  as iso l ated exposu res about  th e h i gh l ands o f  northwestern 
Orego n . Th e type loca l i ty is l ocated near Gob l e  i mmediate ly  north of the S t .  H e l ens q uadrang l e .  

L i th o l ogy :  The Gob l e  Vo l can i cs are composed o f  vo l can i c  f lows and brecc i as and m i nor i nterca l ated 
tuffaceous s i l tstones . Basa l t i c  f lows predomi nate in the l ower part of  th e sect ion and cons i st of median 
p l ag ioc l ase ,  aug i te ,  g rou ndmass g l ass , o l i v i n e ,  and mag net i te l i sted i n  order of decreas i ng  abundan ce . 
H i gher  i n  th e sect ion pyro c l ast i cs are more common . Poor exposu res prec l u de an acc urate measu rement 
of the to ta l th i c kness of the format ion , but a th i c kness of  at  l east 5 , 000 feet  seems l i ke l y .  

Con tacts :  Th e Gob l e  Vo l can i cs u nconformab ly  over l i e  th e o l der Eocene vo l can i c s  i n  th e north ern Coast 
Range and u n conformab l y  under l i e strata co n ta i n i ng fau na  of  m iddl e O l i gocene age in th e S t .  H e l ens 
quadrang l e .  Th e l ower part of the Gob l e Vo l can i cs is i n terbedded w i th th e Cow l i tz Formati on  a l ong 
the Co l umb ia  R i ver . 

Age :  Th e  Gob l e  Vo l can ic s  are l ate Eocene and poss i b l y  part l y  ear l y  O l igocene i n  age . They corre l ate 
w i th th e Eocene Vo l can i cs of  Ba l dw i n  ( 1 956) i n  th e Wa l dpor t  quadrang l e .  

References :  Ba l dw i n ,  1 956 
Ba l dw i n ,  1 964 
Ba l dw i n  and Roberts , 1 952 

G RESHAM FO RMAT I O N  

S nave l y  and oth ers , 1 96 1  
Warren a n d  o th ers , 1 945 
Wi l ki nson and others ,  1 946 

Or i g i na l  descr ip t ion :  Tr i m b l e ,  D .  E . , 1 963,  Geo l ogy of Port l and,  Oregon and adj acent  areas : U .  S .  
Geo l . Su rvey Bu ll . 1 1 1 9 .  

(See : P I iocene - PI e i s tocene a l l uvi u m  of the Port l an d  area) 
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H E LVET I A  F ORMAT I O N  

Or i g i na l  descr i p t ion :  Sch l i c ker , H .  G . ,  a n d  Deaco n ,  R .  J . ,  1 967, Eng i neer i ng  geo l ogy o f  the 
Tua l at i n  Val l ey Reg i o n ,  Oregon :  Oregon Dept . Geo l . Mi n .  I n d .  Bu l l .  60 . 

2 1  

Di stri but ion :  Th e H e l vet ia Formation is  exposed abou t th e per i ph ery of the Tua l at i n Va l l ey i n  north 
western Oregon . I n  add i t ion  i t  is present l oca l l y  i n  th e su bsu rface of th e Tua l at i n Va l l ey as revea l ed 
by we l l l ogs . 

L i th o l ogy :  The un i t  cons ists of at l east 25 feet and poss i b l y  75 feet of poor l y  i ndu rated , reddish -brown 
pebbly sands , s i l ts ,  and c l ays . Mi nera l og i c a l l y  th e u n i t  consi sts of q uartz , muscov i te ,  fe l dspar , pyrox
ene , amph ibo l e ,  z i rco n ,  tourma l i ne ,  opa l , magneti te ,  and g i bbs i te . Bou l ders and  pebb l es of basa l t ,  
gran i te ,  and quartz i te a l so occur  i n  th e un i t .  T h e  H e l vet ia  Formation was der ived i n  part from  the 
l ate Miocene l a ter i t i c  weath er i ng hor i zon wh i c h  deve loped upon the Co l u mb ia  R i ver Group ,  but it was 
a l so deri ved i n  part from externa l  sou rces as revea l ed by th e m i nera l ogy and th e compos i t ion  of some of 
th e pebb l es .  

S tructure :  The H e l vet ia  Format ion exh i b i ts gent l e d i ps sympathet i c w i th th e major  stru c tu res o f  th e 
Tua l at i n Va l l ey .  

Contacts :  Th e H e l veti a Formation di rect l y  over l i es th 7 Co l u mbia Ri ver Group a n d  i s  over l a i n  b y  var i 
ous P l i ocene - Pl e i stocene un i ts such a s  t h e  Wi l l amette S i l t  a n d  possi b l y  sedi ments equ i va l e n t  to th e 
Troutda l e  Formation . 

Age :  The H e l vet ia  Format ion i s  corre l ated w i th th e ear l y  Troutda l e  Format ion and is probab l y  ear l y  
Plfcicene i n  age . 

References :  S ch l i cker and oth ers , 1 967  

H E P PS I E  AN D E S I T E  

Or ig i na l  descr ip t ion :  We l l s ,  F .  G . ,  1 956 , Geo l og i c  map o f  the Medford q uadrang l e ,  Oregon-Ca l i for
nia :  U .  S.  Geo l . Su rvey , Map GQ -89 . 

Di stri but ion :  The  H epps i e  Andes i te occurs i n  the Western Cascades of southern  O regon i n  the vi c i n i ty 
of Medford . I t  is occas iona l l y consi dered as a sou thw ard extens ion of th e Sard ine  Format ion  of Pec k  
a n d  oth ers ( 1 964) . 

L i th o l ogy : The u n i t  consi sts of great th i c knesses of c haracter i s t ic  Cascade andes i te . I t  is a th i c k l y  
bedded , l oca l l y  p l a ty ,  gray , porphyr i t i c  andes i te w i th phenoc rysts o f  pyroxene,  ho rnb l ende ,  and 
fe l dspar . 

Con tacts :  The  H epps i e  Andes i te  rests upon th e red ,  agg l omerat ic  andes i te hor i zon of th e Wasson Forma 
t ion (u pper L i tt l e  Butte 'vO l can i cs) w i th probab l e  u nconform i ty ,  and i s  over l a i n  by P l iocene basa l ts .  

Age :  A Miocene age i s  assigned to th e u n i t  o n  th e bas is  of strati graph i c  pos i t ion . 

References: We Lls ,  1 956 

H O R N BROO K FO RMAT I O N  

O r i g i na l  desc r i pt ion : Pec k ,  D .  L . ,  I m l ay ,  R .  W . ,  and Popenoe , W .  P . , 1 956 , U pper Cretaceous 
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rocks of parts of southwestern Oregon and northern Ca l i forn i a :  Am . Assoc . Petro l eum  Geo log i sts Bu l l . ,  
vo l .  40 , no . 8 ,  p .  1 968 - 1 984 , 4 fi gs . 

(See:  Late Cretaceous sed i mentary rocks) 

HUMBU G  MOU N TA I N  CO N G LOMERAT E 

O r ig i na l  desc r i pt ion :  Koch , J .  G . ,  1 966 , Late Mesozoi c  strat igraphy and  tec ton i c  h i story , Port 
O rford-Go ld  Beach area , sou thw estern Oregon coast: Am . Assoc . Petro l eu m  Geo l . Bu l l . , Vo l . 50 , 

no . I ,  p .  25-71  . 

D i str i bu t io n :  The  Hu mbug Mounta in  Cong l omerate occurs i n  the western K l amath Mou nta ins  of sou th 
western Oregon . Exposures are best deve l oped a t  th e type l oca l i ty i n  th e v i c i n i ty of Hu mbug Mounta i n  
i n  th e Port Orford qu adrang l e . 

L i tho l ogy:  Th e  u n i t  consi sts of severa l  thousand feet  of mass ive to th i c k l y  bedded,  we l l - i ndurated con 
g l omerate w h i c h  grades upsec t ion i n to dark gray , ve i ned sandstone . C l asts in the cong l omerate cons i st 
of cher t ,  s ch i s t ,  d io r i te , extrus ive vo l can i c  roc ks a l tered to greenstone ,  sandstone ,  and quartz l i sted 
i n  order of decreas i ng  abu ndance . A l so present are c l asts of arg i l l i te ,  ph y l l i te ,  and dac i te porph yry . 

S truc ture : The  Hu mbug Mou n tai n Cong l omerate i s  steep l y  di ppi ng and l oca l l y  overturned . The pebb l es ,  
however , are u ndeformed . 

Contacts: The Humbug Mountai n postdates the O tter Poi n t  Format ion  and grades u pward i nto th e Rocky 
Poi n t  Format ion th rough a ser i es of i n terbeds . In th e Powers quadrang l e  it i s  over l a i n  unconformab ly  
by  the  U mpqu a  Formation . 

Age: Ammon i tes and pe l ecypods i nd i cate a Berri asi an through Va l angi n i an  age for the Hu mbug Mountai n 
Cong l omerate . The upper part of th e formatio n  corre l ates w i th the l ow er Days Creek Format ion and the 
l ower part of the u n i t  may corre l ate w i th the R i dd l e  Format ion  (see R i dd l e  Format ion ) . 

References :  Bor n ,  1 963 
Hun ter and o thers , 1 970 
Ka i ser , 1 962 
Koch , 1 960  

H U N T E R  COVE  FO RMAT I O N  

Koch , 1 966 
Koch and others , 1 96 1  
Lent ,  1 969 

Or i g i n a l  desc r ip t ion :  Dott , R .  H . ,  J r . , ( i n press) Geo l ogy of th e sou thwestern Oregon Coast west 
of  the l 24th mer i d i an :  Oregon Dept . Geo l . Mi n .  I n d . Bu l l .  69 . 

(See:  Late Cretaceous sedi mentary rocks) 

I L LAH E E  F ORMAT I O N  

Or ig i na l  descri p ti o n :  Thayer , T .  P . ,  1 939, Geo l ogy o f  th e S a l e m  H i l l s a n d  North San ti am  Ri ver 
Bas i n ,  Oregon : Oregon Dcept . Geo l . Mi n .  I nd . Bu l l .  1 5 ,  40 p .  

(See:  Eugene Format ion)  
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KEASEY F O RMATIO N 

Or i g i na l  desc r i p t i on :  Sch enc k ,  H .  G . ,  1 927, Mar i n e  O l i gocene of Orega n :  Ca l i f .  U n i v . ,  Pubs . i n  
Geol . S c i . ,  vo l . 1 6 ,  no . 1 2 ,  p .  457, 459 . 

D i s tr i bu t i on :  Th e Keasey Formati o n  occ u rs i n  nor thw estern Oregon as a ser i es of outcrops wh i ch surrou n d  
exposures be l ong i ng  to th e S i l e tz R i v e r  Vo l c an i c s ,  th e Gob l e  Vo l can i c s , th e Cow l i tz Format ion , and 
the Nestu cca  Formati on . S trata h ere i nc l uded i n  th e Keasey Format ion are vari ous l y  referred to in th e 
l i terature as beds of Keasey age ,  Keasey Sha l e ,  and tuffaceous sedi ments of K easey age ,  as we l l  as 
Keasey Formati on . Th e type sec t ion  is l ocated i n  th e va l l ey of Rock  Creek i n  Co l u mbi a  Cou n ty . 

L i th o l ogy :  Th e Keasey Format i on  cons i s ts of mass ive , dark gray,  tuffaceous mudstone ,  fi n e -gra i n ed 
san dstone , and  s i l tsto ne . In th e Vernon i a  area th i n  coarse sandstone  grades upward i n to tuffaceous 
s i l tstone  wh i ch was probab l y l a i d  dow n u nder qu i e t-water cond i t ions near shore in a sou nd rath er  th an 
in the open sea . 

Mass ive ,  tuffaceous mudstone  and s i l tstone  i n terru pted l oca l l y  by ash l ayers and  hor izons  of ca l 
careous concret ions  p redomi nate i n l and  to th e sou th i n  th e Da l l as -Va l setz and Sher i dan -Mc Mi nnvi l l e  
areas . 

Exposed farth er to th e sou th on W i n k l e and  O l i ver Bu ttes i n  th e west-centra l  Wi l l amette Va l l ey 
is as much as 201) feet of th i c k-bedded , med i um - to coarse -gra i n ed ,  tu ffaceou s  sandstone  of l ower to 
m idd l e  Keasey age . The beds are presu mab l y  extens ive  i n  the  su bsurface and the i r  gra i n  s i ze sugg ests 
th e presence  of a l owermost O l igocene shore l i n e somewh ere to th e south . 

S tructure :  The Keasey Format ion  d i ps gen t l y to th e sou th and east at  ang l es of  l ess th an I 0° . 

Contacts :  Th e contact  of th e Keasey Format ion w i th th e under l y i ng Cow l i tz Format i on  i n  the Vernon i a  
q uadrang l e  i s  poor l y u nders tood . Conformi ty i s  suggested by  th e s i m i l a r i ty of roc k type , d i ffi cu l ty o f  
p l a c i ng th e contac t i n  th e fi e l d ,  a nd  th e apparent  concordance  of th e i nd iv i dua l  outcrops . An uncon
form i ty ,  change of  c l i mate , o r  deposi t i ona l  d i scont i nu i ty i s  suggested by  th e apparen t  change of fauna  
between th e two format ions . 

A s im i l ar s i tuat ion  ex i s ts to the sou th wh ere S nave l y  and Vo kes ( 1 949) i n terpret  an u n conformi ty 
ove r l y i ng th e N estucca Formati on north of Yaqu i  na Bay ,  and Ba l dw i n  ( 1 947) i n terprets a conformab l e  
re l ati onsh i p  between  th e Nestucca  and th e Keasey Format ions i n  the Da l l as and  Va l setz quadran g l es .  
Ba l dw i n  and oth ers ( 1 955) a l so i n terpret a conformab l e re l at ionsh i p  i n  th e Sher i dan and Mc Mi nnv i l l e  
quadrang l es i mmedi ate l y  to th e north . 

The  exposure of coarse-grai ned Keasey -age beds at W i n k l e  and O l i ver buttes suggests that th e 
Keasey Format i on may grade sou thward i n to th e l ower Eugene or F i sh er Format i ons . Th e re l at i onsh i p  of 
th e Keasey For mat ion w i th th e over l y i ng P i t tsburg B l u ff For mat ion of  O l i gocene age is  poor l y  u nder 
stood . (See Pi ttsbu rg B l u ff Formati on) . 

Age :  The Keasey Format ion i s  l atest Eocene  to ear ly  O l i gocene i n  age . 

Refe rences : Ba l dw i n ,  1 947 
Ba l dw i n , 1 964 
Ba l dw i n  and others ,  1 955 
Deacon , 1 953 
S nave l y  and Vokes , 1 949 

Vo kes and others , 1 954 
Warren and oth ers , 1 945 
Warren and o th ers , 1 946 
Youngq u i s t ,  1 96 1  

KIN GS VAL L EY SILTSTO N E  MEMBER  (O F S ILETZ RIVE R  V O LC A N IC S E RIES) 

Or i g i n a l  descri p ti on : Vokes , H .  E . ,  and  others , 1 954 , Geo l ogy of th e west-c entra l border area of th e 
Wi l lamette Va l l ey ,  Oregon : U . S .  Geo l . Survey Map OM- 1 50 .  
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(See : S i l etz R iver Vo l can i c  Ser i es) 

LAB I SH  LOW LAN D  S A N D  

O r i g i n a l  desc r ip t ion :  G l en n ,  J .  L . ,  1 962 ,  Grave l depos i ts i n  th e W i l l a mette Va l l ey between Sa l em 
and Oregon C i ty ,  Oregon : Ore B in ,  vo l . 24,  no . 3 .  

Di scuss ion : Deposi ts referred to by th i s  term do not const i tu te a fo rmati on ,  bu t rather a n  i n forma l u n i t .  
See P le i stocene a l l uv i um  of the upper and m idd l e  Wi l l amette dra i nage . 

LACOMB G RAV E LS 

Or i g i na l  desc r ip t ion :  A l l i son , I .  S . ,  1 953,  Geo l ogy of the A l bany Quadrang l e :  Ore . Dept . Geo l . 
Mi n . I ndus . Bu l l . ,  37 . 

(See : P l e i stocene a l l u vi u m  of the upper and m i dd l e  Wi l l amette drai nage) . 

LAT E C RETAC EOUS S E D I ME NTARY ROC KS 

Dis tr i buti on :  Late Cretaceou s sedi men tary roc ks occu r  as sma l l i so l ated ou tcrops i n  the K l amath Moun 
tai ns o f  southwestern Oregon . Campan ian-Maestr i ch t ian  sed iments a long the coast a t  Cape B l anco and 
Cape Sebasti an are referred to as the Cape Sebast i an Sandstone and the over l y i ng  H u nters Cove Forma
tion by Dott ( i n  press) , and  are i n c l u ded i n  the l owermost U mpqua  Format ion  to th e north by Ba l dw i n  
( 1 966) . O l der deposi ts (Cenoman i a n-Turon i an )  i n l and  are genera l l y  referred to as th e H ornbrook 
Formati on . 

L i th o l ogy : The Late Cretaceous sed iments exposed i n l and  cons i st of severa l thou sand feet of cong l omer 
ate ,  cong l omerati c sandstone , i n terbedded sandstone ,  mudstone and s i l tstone . Th e  cong l omerat i c  c l asts 
consist  of mafic vo l can i c s , quar tz i te ,  arg i l l i te ,  fe l s i te ,  gne iss , and d ior i te . Th e sandstone is a grayi sh 
green to brow n fe l dspath i c  wacke . Gra i n  s i ze decreases u psec tion . 

The Late Cretaceous sedi ments a l ong th e coast cons is t  of mass ive  cong l omerati c fe l dspath i c  w ackes 
and over l y i ng a l ternat i ng sandstones and dark mudstones w i th a tota l th i ckness of approx imate l y  1 , 500 
feet . Oysters , ca l careous nodu l es ,  and ca l careous i n terbeds are repor ted l oca l l y and convo l u te bed
d i ng , c ross strat i fi cat ion , and channe l features ch aracter ize th e sandstone i n  p l aces . 

S tructu re : The depos i t ion  of the Late Cretaceous sed i ments postdated th e more prom i nent  Mesozo i c  
orogen i es .  H ence , th e u n i t  i s  o n l y  gent l y  t o  moderate l y  deformed . Al ong th e coast fo l ds trend N .  30° 
w .  

Contacts: The  Late Cretaceous sedi ments rest upon o l der u n i ts w i th angu l ar unconform i ty . A l ong th e 
coast the depos i ts may be cont i nuous w i th th e U mpqua  Format ion . To the sou th i n  Ca l i forn i a  at th e 
type loca l i ty of th e Hornbrook Format ion th e l ower H ornbrook (Tu ron i an )  may be separated fro m the 
u pper Hornbrook (Campan ian )  by a Con i ac i a n-Santon i an uncon form i ty . 

Age :  The Late Cretaceous sedi ments a l ong th e coast are Campan i a n ,  Maestr i c h t i a n  and poss i b l e  San ton 
ian  i n  age and  corre l ate i n  part w i th the upper Hornbrook Format ion of the type l oca l i ty .  I n l and  th e 
Late Cretaceous sed iments are of Cenoman ian-Turon ian  and poss i b l y  AI b ian  age and ' corre l ate i n  part 
w i th th e l ower  Horn brook of th e type l oca l i ty .  
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References:  Dott , 1 962 
H i cks,  1 964 
H oward , 1 96 1  
Howard and  Dott , 1 96 1  
H u nter and others , 1 970 
Johnson , 1 965 

LAT E PLE I STOC E N E  LAK E B E D S  

Len t ,  1 969 
Pec k  and others, 1 956 
Popenoe and others ,  1 950 
We l l s  and oth ers , 1 940 
We l l s  and  oth ers , 1 956 
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Di stri bu t ion :  U nder l y i ng th e W i l l amette S i l ts presumab ly  over w i de areas of th e Wi l l amette Va l l ey i s  
a series of l acustr i ne depos i ts termed the l ate P l e istocene l a kebeds by B a l dw i n  ( 1 964) . The u n i t  i s  not 
to be confused w i th th e Wi l l amette S i l ts from w h i ch it d i ffers in age , l i tho l ogy , strat igraph i c  pos i t ion ,  
and manner o f  or ig i n .  

The l ate P l e i stocene l akebeds are probab l y  equ i va l en t  i n  part to the U n i t  I of G l en ( 1 965) , wh ich  
under l i es h i s  Wi l l amette S i l ts and wh i ch conta i ns m idd l e P l e i stocene i n terg l ac i a l  po l l e n  (G l e n n ,  1 965,  
p .  1 85) . Part  of th e W i l l amette S i l ts of  G l enn  are a l so probab l y  equ i va l en t  to th e l ate P l eistocene l ake
beds of Ba l dw i n . 

L i th o l ogy : The depos i ts consist of homogeneou s ,  buff si l ts of l acustr i ne or i g i n  and are tota l l y  l ac ki ng 
in g lac i a l  errat i cs . An average th i ckness o f  50 to  1 00 feet i s  reported for the un i t .  The  remai ns o f  e l e 
phants and mastodons a re  presen t  l oca l l y . Grave l beds occupy th e base o f  th e sect ion  i n  p l aces .  

S tructure :  Th e u n i t  i s  f l a t  l y ing . 

Con tac ts :  Accordi ng  to Ba l dw i n  (ora l  commu n i cat ion , 1 971 ) th e Wi l l amette S i l ts unconformab l y  over l i e  
the la te P l e i stocene l akebeds . Because the l a te P l e istocene l a kebeds of B a l dw i n  i n c l ude part of th e 
Wi l l amette S i l ts of G l en n ,  h owever,  there is st i l l  some confus ion regard ing th e re l at ionsh i ps of the two 
u n i ts .  Reported pa l eoso l s  th roughout  the Wi l l amette S i l ts of G l enn  suggest the possi b l e presence of 
numerous unconform i t i es of short durat ion w i th i n  th e l ate P l e i s tocene l akebeds of Ba l dw i n  ( 1 964) . 

Age :  Ba l dw i n  ( 1 964) ass igns a S angamon (th i rd i nterg l ac i a l )  age to th e l ate P l e istocene l a kebeds and 
suggests corre l at ion w i th the Coqu i l l e  Formati on a l ong the coast . Both u n i ts were presu mab l y  formed 
when an i n terg l ac i a l  r i se in sea l eve l  resu l ted in the w i despread a l l uv i at ion of nu merous r i vers near 
the i r  mou ths . 

References :  Ba l dw i n ,  1 964 
G l en n ,  1 965 

L E F F L E R  G RAVE LS 

Or i g i na l  descr i pt ion : Th ayer , T .  P . ,  1 939, Geo l ogy of the Sa l em H i l l s and th e North Sant iam River 
bas i n : Oregon Dept . Geo l . Mi n .  I n d . Bu l l . 1 5 ,  40 p .  

(See : P l e i stocene a l l u v i um  of the upper and m i dd l e  Wi l l amette dra inage) 

L I N N  G RAVELS 

Or ig i na l  descri pti on :  A l l i son , I .  S . ,  1 953, Geo l ogy of th e Al bany quadrang l e ,  Oregon : Oregon Dept . 
Geo l . Mi n .  I n d . Bu l l .  3 7 .  

(See: P l e i stocene a l l u v i um  o f  t h e  upper a n d  m idd l e  Wi l l amette drai nage) . 
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L ITTLE  BUTT E VO LCAN I C  S ER I ES 

Or i g i n a l  desc r i pt ion : We l l s ,  F .  G . , 1 956, Geol ogy of the Med ford quadrang l e ,  Oregon -Ca l i forn i a : 
U .  S .  Geol . Survey Map GQ-89 . 

D i stri but i on :  Th e term L i t t l e Bu tte Vo l can i cs was or i g i na l l y  used i n  reference to t he  post-Co l est i n vo l 
can i c  roc ks of O l i gocene age exposed i n  th e Medford quadrang l e  {We l l s ,  1 956) . S u bsequent l y ,  the 
term L i t t l e  Bu tte Vo l can i c S eri es w as app l i ed by Pec k and  o the rs ( 1 964) to a l l th e O l igocene and ear ly  
Miocene vo l can i c  and re l ated terrestr i a l  roc ks of  the Western Cascades . As  such , th e un i t  i n c l u des 
the Mehama Vo l can i c s ,  The Wasson Formati on and th e H eppsi e andesite and makes up the bu l k  of the 
Western Cascades sou th of th e Me Kenzi e R iver . A l so i n c l u ded are severa l iso l ated sma l l er exposu res 
to the north w i th a var iety of l oca l ized names ,  i nc l ud i n g :  l ow er Bre i tenbush Ser i es (Th ayer , 1 939) , 
pre- Bu tte Creek beds (Harper , 1 946) , Eag l e  Creek Formati on ,  and " Bu l l  Creek beds . "  Th e Mo l a l l a  
Format ion i s  a l so i n c l uded i n  th e u n i t  by Pec k and oth ers ( 1 964) . 

L i th o l ogy : The Li t t l e Bu tte Vo l can i c  Ser i es is composed of as much as 1 5 , 000 fee t ,  but more commo n l y  
5 t o  1 0 , 000 fee t ,  of vo l can i c  rock o f  nonmari ne  or ig i n .  F l ow roc ks composed o f  o l i v i ne  basa l t ,  basa l 
t i c  andes i t e ,  and pyroxene  andesi te make up  25 per cent  of th e u n i t  and are most common l ow i-n the 
sec tion . 

Pyroc l ast i c  rocks make up  th e rema i nder of the u n i t  and are composed of mass i ve v i tr i c  l ap i l l i  
tuff, v i tr i c  tuff ,  v i tr i c -c rysta l  tuff and water- l ai d  tu ff l i sted i n  order of decreasi ng  abu ndance . We l d 
ing  o f  the ash f l ows i s  common a n d  a l l o f  th e pyroc l asti c roc ks are andes i t i c  to dac i t i c  i n  compos i t ion . 

Genera l l y speaki ng , the u n i t  becomes more fe l s i c  and i ncreasi ng l y  pyro c l asti c u psect ion  and 
th i c ker to th e south . 

S tructure : The  L i t t l e  Butte Vo l can i c  Ser i es is o n l y  gent l y  deformed and dips  at l ow ang l es i n  a l l d i rec 
t ions . I t  is not known to what  extent  th e d i ps are structura l and  to what  exten t  th ey are depos i t iona l 
or i n i t i a l . Low i n  the sec ti o n ,  f l ows fi l l  pre - L i tt l e Butte topograph i c  l ows i n  p l aces . 

Con tac ts :  The  u n i t  is l oc a l l y  unconforma b l e  over the Co l es t i n  Format ion and  i s  over l ai n  unconformab l y  
b y  the Co l umb ia  R i ver Group . 

Age:  The L i t t l e  Butte Vo l can i c  Ser ies var i es i n  age from ear l y  O l i gocene to ear l y  Miocene . As mapped 
�Pec k and oth ers ( 1 964) , th e u n i t  i nc l udes the Meh ama Vo l can i cs  and the u pper F i sher  Format ion . I t  
i n terfi ngers w i th th e foss i l i ferous  mar i ne Eugene Formati on and corre l ates w i th the P i ttsburg B l u ff Forma
t io n ,  Tunne l  Po i n t  Sandstone , u pper To l edo Format ion , and Yaq u i na Format ion . 

References :  Anderso n ,  1 963  
Br i stow , 1 959 
Champ, 1 969 
H auck ,  1 962 
Kays ,  1 970 

Maddox , 1 965  
Pec k ,  1 960  
Pec k and oth ers , 1 964 
We l l s ,  1 956 

LO RA N E  S I LTSTO N E  MEMB E R  (O F T H E  TYEE  FO RMAT I O N ) 

Or i g i na l  desc r ip t ion :  Vo kes , H .  E . ,  and oth ers, 1 95 1 , Geo logy of the sou thern and sou thwestern bor
der areas of the Wi l l amette Va l l ey ,  O regon : U . S .  Geo l . Su rvey Map O M- 1 1 0 .  

D i scuss ion :  A l though Vokes . and  others ( 1 95 1 )  i n c l uded th e Lorane S i l tstone member i n  the l ower Spencer 
Format ion , i t  i s  now consi dered to be part  of th e Tyee Formati on . (S ee: E l kton S i l ts tone member and 
Tyee Format ion) . 
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MEH AMA VO LC A N I C S  

O r i g i n a l  desc r i p t i o n :  Th ayer , T .  P . , 1 933 ,  S t ruc tu ra l re l a t i ons  o f  th e cen tra l W i l l amette Va l l ey to 
Cascade Mou nta in s  (abs . ) : Pan -Ame r i c a n  G eo l og i s t ,  vo l . 59 , no . 4 ,  p .  3 1 7 .  

D i s tr i bu t i o n :  Th ayer ( 1 933) app l i ed  th e term Meh ama Vo l c a n i c s  to a ser i es o f  tuffs , brecc i as ,  and 
water - l a i d  tu ffaceous sed i ments exposed northeast  of Meh ama in  Mar i on  County . S u bsequent l y  the 
term w as extended sou thw ard i n to the Marc o l a - Leaburg area by S c h l i c ker  and  Do l e  ( 1 957) and i n to the 
Lebanon q u adrang l e  by A l l i son and F e l ts ( 1 956) to i n c l u de th e " Be r l i n  vo l c a n i c s "  and  " S c i o  beds " of 
Fe l ts ( 1 936) . 

L i th o l ogy : T h e  for mat i on cons i s ts of a var i ety of mafi c and i n ter med i ate vo l c a n i c  and  w ater - l a i d  rocks . 
Dac i t i c  and  andes i t i c  tu ffs predom i nate and  cha racter i s t i c a l l y  co ns i s t  of coarse , i nd u ra ted , pu m i c e  
l ap i l l i  v i t r i c  tu ff w i th crysta l s  of quartz a n d  g l assy fe l dspar . S u bord i nate amoun ts of f l ow roc k i nc l u d
i ng o l i v i ne basa l t ,  o l i vi ne andesi te , pyroxene an desi t e ,  dac i te ,  and  rhyodac i te are most a bu ndant  l ow 
i n  the sec t ion . Tu ffaceous  sed i men ts of probab l e  f l u v i a l  or i g i n  are  i n c l uded i n  th e format ion . 

S truc tu re :  T h e  u n i t  d i ps g en t l y  easter l y  at a ng l es of l ess th an  1 0° .  Loca l l y dac i te f l ows  c a n  be trac ed 
to dac i te feeder di kes wh i ch c u t  th e u nde r l y i ng f l ows . 

Con tac ts :  Th e non mar i ne Mehama Vo l ca n i c s  u n conforma b l y  u nder l i e th e Co l u mb i a  R i ver  G roup  and  
g rade  l atera l l y  i n to t he  mar i ne Eugene  Format i on  about  th e easte rn  per i phery of  th e W i l l amette V a l l ey .  
The Meh ama Vo l ca n i c s  co rrespond i n  age and  s t rat ig raph i c  pos i t ion  to th e upper F i sh er For mat ion  of 
th e Eugene area to th e south . 

Age :  The bu l k  of th e Mehama  Vo l ca n i c s  i s  O l igocene i n  ag e ,  a l though th e l ower  parts of th e sect ion  
may be as o ld  as l a te Eoc ene . Aga i n  s i m i l a r i ty w i th the F i she r  Format ion  of  th e Eugene a rea i s  ev iden t . 

References : Ashw i I I , 1 95 1  
A l l i son  and Fe l ts ,  1 956 
Anderso n ,  1 96 3  
B a l es ,  1 95 1  
B r i stow , 1 959 
F e l ts ,  1 936 
Hauc k ,  1 962  

M I OC E N E  B E D S  O F  S O UTHW E S T E R N  O R E G O N 

Maddox , 1 965 
Pec k ,  1 96 0  
Pec k and  oth ers , 1 964 
S ch l i c ker and  other s ,  1 957  
Th ayer , 1 939 
Wi l ki nson , 1 959 

D i s t r i bu t ion : Th e presen ce  o f  Miocene exposu res i n  sou thwestern O r egon w as first i nd i c ated by th e 
recovery of Miocene  mo l l u sks from dredg i ngs taken from Coos Bay i n  1 948 and 1 949 . Armentrou t  ( 1 967) 
su bseq u e n t l y  desc r i bed  Miocene exposures  at S i tka Dock  i n  north ern Coos Bay and Ba l dw i n  ( 1 966) sug
gests tha t  more  Miocene  beds  are  preserved at depth  a l ong th e ax i s  of  th e South  S l ough syn c l i ne .  

To th e south l i m i te d  Miocene  exposu res are reported I . 5 m i l es sou th e ast  of Por t  Or ford and  i n  t he  
l ower  " Em p i r e "  Format ion , w h i ch c ro ps ou t  i mmed i ate l y  sou th e ast of Cape B l anco . 

L i th o l ogy:  T h e  sed i ments of th e Coos Bay dredg i ngs cons i st p r ima r i l y  of conc re t ionary sandsto n e ,  and th e 
beds exposed a l ong th e coast cons i s t  of b l u i s h -g ray sandstone  w i th s ubord i nate amou n ts of cong l o merate 
and sh a l e .  

Con tac ts :  Th e coasta l ex posu res of Mi ocene roc ks l i e  u nconfo rma b l y  on Mesozo ic  roc ks and a re  u ncon 
formab l y  over l a i n  by P l i ocene - P l e i s tocene  mar i ne grave l s .  Ba l dw i n  ( 1 966) suggests that  th e beds fro m 
wh i ch the Coos Bay d redg ing s  were der i ved are u n co n fo rmab l e  over the Tu nne l Po i n t  For mati o n  and  u n 
conforma b l e  un der th e Emp i r e  Format ion . 
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Age :  The  fau nas of th e Miocene beds bear affi n i t i es to th e fau nas of both the N ye Format ion and th e 
Astor i a  Format i o n . 

References :  Armentrout  , 1 96 7  
Dott , 1 962 
Eh l e n ,  1 96 7  

Koch , 1 966 
Moore , 1 96 3  

MO LA LLA F O RMAT I O N  

Or i g i n a l  desc r i p t i on :  Low ry , W .  D .  and Ba l dw i n ,  E .  M . ,  1 952 ,  Late Cenozo i c  geo l ogy o f  th e l ow er 
Co l u m b i a  R i ver Va l l ey , Oregon and  Wash i ngton : G eo l . Soc . Amer i ca Bu l l . , va l . 63 ,  no . I ,  p .  1 -24 , 
3 fi gs . , 2 p I s  . 

D i str i bu t ion :  T h e  Mo l a l l a  Format ion  of H arper  ( 1 946 ) i s  w i d espread i n  th e eastern h a l f  of th e Mo l a l l a  
qu adrang l e . Peck  and others  ( 1 964) i nc l ude part  of th e u n i t  i n  th e i r  Troutda l e  Forma t ion  and part  of  
th e u n i t  in  th e i r  L i t t l e Bu tte Vo l ca n i c  Ser i es . Th e u n i t  h as yet  to be adequa te l y  treated in  th e 
I i teratu re . 

L i th o l ogy :  The u n i t  cons i sts of terrestr i a l  tuffac eous cong l omerates , sandstones , and s i l tstones . Coarser 
g ra i n s i zes , torren t i a l  beddi ng , and l eaf-bear i ng beds are common l ow in th e sec t ion  in beds mapped 
as L i tt l e  Butte Vo l can i c  S e r i es by Pec k and oth ers ( 1 964) . H i g h  i n  th e sec t i on tu ffac eou s ,  l i gh t -co l ored  
beds  predomi nate . An i n terbed of rewor ked , mass i ve ,  bas i c  vo l c a n i c  brec c i a  occu rs w i th i n  th e u n i t .  

Contacts :  T he  Mo l a l l a  Format ion rests w i th angu l a r u nco nform i ty upon the  " pre- Butte Creek beds " of  
H a rper ( 1 946) (part of the L i t t l e Bu tte Vo l ca n i c  Se r i es of Pec k  and  others , 1 964) and  i s  over l a i n  by roc ks 
var i ous l y  ass i gned to the Bor i ng Lava by Low ry and Ba l dw i n  ( 1 952) and  the  Rh ododendron For mat ion by 
Tr i m b l e  ( 1 963) . Th e mudf low aspec t  of th e vo l c an i c  roc ks favors assi gnment  to th e Rhododendron For 
mat ion . Low ry and Ba l dw i n  ( 1 952) i n terpreted th e co ntact  to be conformab l e ,  wh ereas Tr i mb l e  ( 1 963) 
i n terpreted it to be unconformab l e  on  th e bas i s  of the weath ered cond i t i on of th e u nder l y i ng Mo l a l l a  
Format ion . 

Ag e :  The  age of th e Mo l a l l a  Format ion  i s  poor l y  u nderstood , bu t  proba b l y  ranges fro m ear l y  Miocene 
toth e m i dd l e  or  possi b l y  l a te Mi ocene . An ear l y  Mi ocene ag e fo r th e l ow er part  of  th e u n i t  i s  i nd i cated 
by the presence  of l eaves of th a t  age in th e san dstone i n ter beds . An age poss i b l y  as young as l a te Mi o 
c e n e  i s  suggested for th e m i dd l e  and  u pper parts o f  th e sect ion  b y  th e presence of i n terbedded mudf l ow 
brecc i as most appropr i ate l y  ass i gned  to th e Rhododendron Format i on . Th e Mo l a l l a  For mat i on i s  over l a i n  
b y  vo l can i c  roc ks a l so cons i dered t o  b e  part  o f  th e Rhododendron Format ion (see contacts) . 

Some h ave sugg ested that  th e Mo l a l l a  Format ion corre l a tes w i th th e Troutda l e  Format ion  to the 
north and th e Fern R i dge  Tu ffs to th e sou th . Such a corre l at i on i s  un l i ke l y  for  J·h e bu l k  of th e Mo l a l l a  
Format ion , bu t  i s  poss i b l e  fo r those parts o f  the  Mo l a l l a  o f  Ha rper ( 1 946) w h i ch  occu r  i n  th e l ower  Mo l a l l a  
R i ver  and wh i ch have been  subseq u e n t l y  mapped as Troutda l e  by Pec k and  o th ers ( 1 964) . 

Refere nces : Ba l dw i n ,  1 964 
H arpe r ,  1 946 
Lowry and  Ba l dw i n ,  1 952 

MO O DY S H A L E  

Pe c k  a n d  oth ers , 1 964 
Tr i m b l e ,  1 963  

O r i g i n a l  desc r i p t i on :  Sch en c k ,  H .  G . ,  1 927,  Mar i n e  O l i gocene of Orego n :  Ca l . Un i v .  Pu b .  i n  G eo l . 
S c i . Bu l l . ,  va l . 1 6 ,  no . 1 2 , p .  455 , 456 , 457, 459 . 

( See :  To l edo Format ion)  
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N ESTUCCA F O RMAT I O N  

Or i g i na l  descr ip tion :  Snave l y ,  P .  D . , J r . , a n d  Vokes , H .  E . , 1 949 , Geo l ogy o f  th e coasta l area be
tween Cape K iwanda and Cape Fou lweather , Oregon : U . S .  Geo l . Su rvey O i l  and Gas l nv . Pre l i m . 
Map 97 . 

Di stri but ion :  The N estucca  Format ion crops ou t i n  northw estern O regon i n  an exposure wh i ch extends 
from the S i l etz Bay-Nestu cca Bay area a l ong th e coast i n l and 20 m i l es to Wi l l ami na . A short d i s
tance to  the northeas t ,  s i mi l ar exposures near  Yamh i l l  a re  corre l ated w i th the upper Nestucca Forma
t ion . Typ ica l exposu res a re  located a l ong the north ban k of th e Sa l mon River and i n  Road cuts north of  
N estu cca Bay i n  th e Hebo quadrang l e .  

l i tho l ogy: The Nestu cca Format ion consi sts of i n terbedded tuffaceous sha l y  s i l tstones and c l aystones 
w i th subordi nate amou nts of re l ati ve l y  sh a l l ow water , l oca l l y  c ross-bedded and carbonaceous fe l d
spath i c  sandstone l ow i n  the sec tion . I n  addi t ion , basa l t i c  f l ows,  p i l l ows , brecc i as ,  and assoc i ated 
pyroc l ast i c  rocks are common in th e north ern part of the exposu res , where a seri es of d i kes suggests a 
l oc a l  sou rce for the vo l can i c  part of the u n i t .  Medi um- to coarse-grai ned ,  mass ive basa l t i c  sandstones ,  
g r i ts ,  a n d  sandy tuffs are we l l -deve l o ped between th e vo l can i c  rocks a n d  the mudstones a s  a t  N estucca 
Bay . 

I n  a genera l  sense the N estucca Formation can be v iewed as a submar i ne  vo l c an i c and sedi mentary 
accumu l at ion depos i ted abou t  th e sou thern per i ph ery of a th en sti l l -grow ing accumu l at ion of Eocene 
vo l can i cs i n  northwestern Oregon . As such , it is  ana l ogous to th e Gob l e  Vo l can i cs-Cow l i tz Formation 
comp l ex deposi ted on the north ern s ide of th e vo l can i c  h igh at about th e same t ime . 

S tructure :  The Nestu cca Formation  d i ps gen t l y  away from the upbowed center of Eocene vo l can i sm . 
D i ps are to th e west a l ong the coast ,  to th e sou th i n  the Sher i dan -Mc Mi n nv i l l e area , and to th e east 
in the vi c i n i ty of Yamh i l l . 

Con tacts :  The  N estucca Format ion rests unconformab l y  u pon the Tyee Formation and i s  over l a i n  by the 
Keasey Format ion a l ong a contact wh i c h  i s  poss i b l y  conformab l e  in some p l aces and unconformab l e  in 
oth ers (see Keasey Formation) . 

Age :  The Nestucca Formation i s  l ate Eocene i n  age and corre l ates w i th th e Coa l edo , Spencer ,  Cow 
T"f"tz, and l ow er Keasey Format ions ,  the Moody Sha l e ,  and the Gob l e  Vo l can i cs . 

References:  Ba l dw i n ,  1 964 
Ba l dw i n  and oth ers , 1 955 
Ba l dw i n  and Roberts , 1 952 

NYE  MU DSTO N E  

S nave l y  and Vo kes , 1 949 
S nave l y  and Wagner ,  1 964 
Snave l y  and oth ers , 1 969 
Youngqu i s t ,  1 96 1  

Or i g i na l  desc r i p tion :  Sch enc k ,  H .  G . ,  1 927, Mar i ne  O l i gocene o f  Oregon :  Ca l i f .  U n i v . Pubs . i n  
Geol . S c i . Bu l l . ,  vo l . 1 6 ,  no . 1 2 .  

D i str i but ion :  Th e Nye Mudstone i s  exposed a l ong th e coast of northwestern Oregon i n  the v i c i n i ty of 
Yaqu i na  Bay where th e type sec ti on is l o cated . 

L i tho l ogy:  The u n i t  consi sts pri mar i l y  of severa l  thousand feet of dar k gray to b l a c k ,  smooth frac tu r i ng 
mudstones w i th occasi onal s i l tstone l ayers . Ca l careous mater i a l  defi nes beddi ng l oca l l y  and i ron  sta i n s ,  
gypsum ,  and  j aros i te commo n l y  occu r  a l o ng the j o i nts . 

Latera l vari at ions  w i th i n  the u n i t  are re l at ive l y  pronounced . A long the Yaq u i na Ri ver the mud
stones pass i n to a sect ion  of predomi nate l y  tu ffaceous and mi caceous sandstones . There c ross bedding , 
pebb l es ,  and coal  seams are not u ncommon l ow i n  th e sect ion , and mass ive , fi ne- to med i u m -grai ned 
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monotonous sandstones make up th e bu l k  of the sect ion . 

Contacts: Snave l y  and others ( 1 969) report that the N ye Mudstone i n tertongues w i th th e l ower Yaqu i na  
Format ion a l ong th e north shore o f  Yaqu i  no Bay . Th e N ye Mudstone unconformab ly  under l i es beds as
s ig ned to th e m i dd l e  Miocene Astor ia  Format ion of present-day usage . 

Age :  The Nye Mu dstone i s  ear l y  Miocene i n  age and probab l y  uppermost O l igocene i n  i ts l ower por 
t ions . Accordi ng to Dodds ( 1 963) i t  corre l ates w i th th e l ower Astor ia  Format ion at th e type l oca l i ty 
(see Astor i a  Format ion) . 

References :  Ba l dw i n ,  1 964 
H eacoc k ,  1 952 
S nave ly  and others,  1 964 
Snave l y  and oth ers , 1 969 

OTT E R  PO I N T FORMAT I O N  

S tewar t ,  1 956 
Vokes and others , 1 949 
You ngqu i s t ,  1 96 1  

Or i g i na l  descr ipt ion :  Koch , J .  G . ,  1 966,  Late Mesozo i c  strat igraphy and tecto n i c  h i s tory Port Orford
Go l d  Beach  area , sou thwestern Oregon Coast: Am . Assoc . Petro l eu m  Geo l ogy Bu l l . ,  vo l . 50 ,  no . I ,  
p .  25-71 . 

D i stri bu t ion :  The  Otter Poi n t  Format ion i s  exposed i n  th e north ern and western K l amath Mou n ta i ns of 
sou thwestern Oregon and is reported i n  th e Cape Ferre l o ,  Go l d Beach , Co l l i er Bu tte , Port Orford ,  Agness , 
Lang l o i s ,  Powers , Bone Mou nta i n ,  Coqu i l l e ,  and S i tkum qu adrang l es . 

L i th o l ogy and struc ture :  The  O tter Po i n t  Format ion  consi sts of a h igh l y  sh eared , d iverse su i te of eugeo 
sync l i na l  roc ks of u ndetermi ned strati graph i c  th i c kness . Th e roc k  types i nc l ude  graywacke w i th subord i n 
ate amou nts o f  ch ert-pebb l e  cong l omerate , l en ti c u l ar rad i o l ar i an  c h ert , andesi t i c  a n d  keratoph yri c 
brecc i as and p i l l ows a l tered to greenstone,  sheared argi l l i te ,  mudstone ,  and  i so l a ted l i mestone  l ent i l s  
(see Wh i tsett l i mestone l ent i l s) . The graywacke i s  predomi nate l y  a l oca l l y  pebb l y  l i th i c  graywacke ,  
but fe l dspath i c  graywackes are common h igh i n  th e structur a l  sect ion . 

Al so i n c l u ded i n  th e O tter Po i n t  Format ion are nu merous detached garneti ferous b l u esch ist  b l ocks 
as much as severa l  hu ndred feet i n  d i ameter wh i ch stand i n  marked re l i ef above th e i rregu l ar ,  undu l at i ng 
s l i de  topography more character ist i c of th e sheared remai nder of the formation . I n  add i tion , many of 
th e vo l can i c  and ch ert bod ies are a l so mono l i th i c  i n  charac ter , fu rth er accentuat i ng th e d i sordered con 
d i t ion  o f  the un i t .  Metamorph i sm  a l o ng shear zones i n  Otter Poi n t  h as resu l ted i n  th e a l bi t izat ion of 
p l ag ioc l ase and th e ch l or i tizat ion of mafi c mi nera l s .  O ther  metamorph i c  m i nera l s  i n c l u de l aumont i te ,  
preh n i te ,  and  pumpe l l y i t e ,  i nd i cat ive of th e pumpe l l yi te zone  of B l a ke and others ( 1 967) . 

The u n i versa l shear i ng ,  w i despread occu rrence of mono l i th s ,  and the absence of preserved bed 
d i ng i n  th e O tter Poi n t  Format ion  are features wh i ch conform favorab l y  w i th th e concept of  me l ange  as 
p roposed by Hsu . Al though the i n terpretat ion  of  the u n i t  w i l l  no dou bt be a i ded by th e me l ange con
cept , the tendency to  map th e un i t  on the bas i s  of i ts super i mposed stru c tu ra l  features shou l d  be avo i ded . 
The un ique  l i tho logy of th e O tter Poi n t  Formation shou l d  be th e mai n c r i ter ion i n  de l im i ti n g  the extent 
of the u n i t  i n  a strati grap h i c  sense . S tru ctura l  mod i fi cat ions can cross strat igraph i c  bou ndar ies and i n
deed th ey do i n  sou thwestern O regon . South of Brook i ngs the Dothan Format ion  i s  me l onged and near 
Coos Bay the lower Umpqua d i sp l ays severa l me l ange fea tures . 

Contacts :  A l though th e age d i fferenti a l s  between the O tter Po i nt Format ion and  the predat ing and post
dat i ng fo rmations suggest unconform i t i es above and be l ow O tter Poi n t ,  a l l  the observab l e  con tac ts ap
pear fau l ted . Hence,  strat i g raph i c  re l at i onsh i ps cannot be d i rec t l y  observed . I n  the upper S ixes Ri ver 
dra i nage an exposure of Co l ebrooke Sch i st appears to e i ther d i rec t ly  under l i e  the O tter Po i nt Format ion 
(Ba l dw i n  and Lent , 1 969; Ba l dw i n  and H ess , 1 97 1 )  or  to  be i nfau l ted i nto th e O tter Poi n t  Format ion . E l se
wh ere , Co l ebrooke sch ist over l i es the Otter Po i nt Format ion (Lent ,  1 969) . 
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Age :  The age of  the O tter Poi n t  Format ion  i s  pos t-Nevadan l ate J urass i c  ( Port l and ian- l ower Purbecki an) . 
Fossi l s  taken from the u n i t  i n c l ude Buch i a  p ioch i i, an i ch thyosaur rostru m ,  be l emnoids ,  peri sph i nct i d 
ammonoi ds , and p l ant  debr i s . I t corre lates w i th the Dothan Formation , the Franc iscan Assemb l age ,  and 
poss i b l y  th e R i dd l e  Format ion (see R idd l e  Format ion) . 

The b l u esch is t  pods w i th i n  O tter Poi n t  h ave been rad iometr i ca l l y  dated at 140 m i l l ion years . 
Th i s  age may have no di rect bear i ng on the age of O tter Po i nt ,  however , because th e pods are probab l y  
i nfau l ted b l ocks be l ongi ng to a prev ious l y  formed b l u esch i s t  u n i t ,  perhaps the Co l ebrooke Sch ist . Accord
i ng to H su ( 1 968) i n fau l t i ng of th i s  type i s  not at a l l uncommon i n  me l anged u n i ts .  

References :  Ba l dw i n  and H ess , 1 971 
Ba l dw i n  and Lent , 1 969 
Champ, 1 969 
Fa i rch i l d , 1 966 
H arms , 1 957 
H ess , 1 967 

Hsu , 1 968 
H u n ter and  others , 1 970 
Koch , 1 966 
Krans , 1 970 
Len t ,  1 969 
Peterson ,  1 957 

PAL EOZO IC G RAPH I T IC SCH I STS AND G RE E N SCH I ST$  

Di stri but ion :  These rocks are  consi dered to be among th e o l dest  i n  O regon and are s i tuated near th e 
Cal i fornia border in th e Ruch q u adrang l e  of sou thwestern Oregon . 

L i th o l ogy: The predom i nate roc k  type i s  an a l b i te-q u artz-epi dote sch i st that probab l y  was der i ved 
from mafi c vo l can i c  rocks or re l ated sed i ments w i th a h i gh i ron  and magnes i um  content . O ther roc k 
types i nc l ude dark-gray quartz-graph i te sch i sts and s i l ver-w h i te ser i c i te sch i s t  w i th l i mon i te  pseu do
morphs after pyr i te . Sch i stos i ty ,  chevron fo l d i ng ,  and  fau l t i ng  are w e l l -deve l oped and w idespread . 

Con tac ts :  Th e con tac ts of the Pal eozo i c  roc ks w i th other u n i ts are obscu re bu t undou bted l y  i nvo l ve 
fau l ti ng . 

Age :  I n  Oregon the sch i s ts are c l earl y pre-App l egate (Tr iassi c )  i n  age . Th ey are corr e l ated w i th the 
Abrams Schist  and the Sa l mon H ornb l ende Sch i st in  Ca l i forn i a  to wh i ch Carbon i ferous metamorph i c  ages 
h ave been ass igned on th e bas is  of potass i um  argon dat i ng , and Devon ian  metamorph i c  ages h ave been 
ass igned on  the bas i s  of stron ti u m -rub i d i u m  tech n iques . Lanph ere and others ( 1 968) consider the stron
t i um-rubi d i um  ages to be the more re l i ab l e .  A pre-S i l u r ian  age i s  sugg ested for the or ig i na l  roc ks on 
the bas i s  of stratigraphy (Ba l dw i n ,  1 964) . 

References: Ba l dw i n ,  1 964 
Enge l hardt , 1 966 
Lanph ere and  oth ers , 1 965 

P I TTS BURG B LU F F  FO RMAT I O N  

Lanph ere and others , 1 968 
We l l s ,  1 956 

Or i g i na l  descr ip t ion :  Schenck ,  H .  G . ,  1 927, Mar i n e  O l igocene of Oregon :  Ca l i f .  U n i v . Pub l . i n  
G eo l . Sc i . Bu l l . ,  vo l . 1 6 ,  no . 1 2 .  

D i s tr i but ion :  The P i ttsbu rg B l u ff Format ion  i s  exposed near Vernon ia  northwest o f  Port l and and a long 
the west s i de of th e W i l l amette Va l l ey as far  sou th as th e Sh er i dan-Mc Mi nnv i l l e area . Th e type sec 
t ion i s  located at Pi ttsbu rg B l u ff a l ong th e N eh a l e m  R iver i n  Co l umb ia  County , O regon . 

L i tho l ogy: The  P i t tsburg B l u ff Format ion  cons ists of severa l  hundred feet of h i g h l y  var i ab l e ,  mass ive , 
arkosi c ,  tuffaceous sandstone ,  sha l e ,  and cong l omerate . Cong l omerates and coarse-gra i ned vo l can i c  
sandstones presu mab ly  der ived from th e Eocene vo l can i c  acc u mu l at ions to  t he  west a re  common l ow i n  
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the sect ion and coa l -bear i ng i n terbeds are common h i gh i n  the sec tion . Much of th e vari at ion i n  the 
l i tho l ogy of the u n i t  can be exp l a i ned in terms of a strand l i ne environmen t .  Most  of th e u n i t ,  however , 
can probab l y be character ized as a mari ne mudstone  or s i l ts tone . 

Loca l l y  500 feet of moderate l y  i ndurated , mar i ne and terrestr i a l , quartzose sandstone resemb l i ng 
part of th e Cow l i tz Formation  occup i es th e base of th e sect ion . I t  is ass igned to the Pi ttsburg B l uff 
Format ion on th e basi s of strat igraph i c  posi t ion . 

S tructure :  The u n i t  d i ps gen t l y  eastward and is probab ly  fai r l y  extens i ve i n  th e subsu rface of the Wi  I I a 
mette Va l l ey . 

Contacts :  Th e re l at ionsh i p  between th e P i t tsbu rg B l u ff Format ion  and th e u nder l y i ng Keasey Format ion 
i s  poor l y  u nderstood . Al though measured att i tudes are cons i stent w i th a d i sco nformab l e  re l ati onsh i p ,  
the var iat ion i n  th e att i tudes between the two format ions i s  n o  greater th an th e var ia t ion  i n  th e a tt i 
tudes w i th i n ei ther of the two format ions (Van Atta , ora l commun i cat ion 1 970) . 

Al th ough l oca l  evidence supports a d i sconformab l e re l ati onsh i p  betw een th e Pi ttsburg B l u ff For
mat ion and th e over l y i ng Scappoose Format ion (see Scappoose Format ion) , reg iona l  evidence provi ded 
by measu red att i tudes in no way demands a d isconform i ty (Van Atta , ora l commu n i cat ion 1 970) . Con
form i ty w i th i n  th e O l i gocene embayment  i n  con j u n c t ion w i th l oc a l  d i sconform i ti es abou t  th e per i pery 
i s  a possi b i l i ty .  

Age :  The Pi ttsbu rg B l u ff Format ion i s  m idd l e  O l igocene i n  age and corr e l a tes w i th the  Eugene Formation , 
the Mehama Vo l can i c s  of th e north ern West Cascades , th e O l i gocene tu ffs of the Eugene area ( h ere 
i nc l uded in the F i sher Format ion) , and th e u pper To l edo Format ion . 

References:  Ba l dw i n ,  1 964 
Ba l dw i n  and Roberts , 1 952 
Warren and others , 1 945 
Warren and oth ers , 1 946 

PLE I STOC E N E  ALLUV I UM OF T H E  U PPER  A N D  M I D D L E  W I L LAMETT E VAL LEY 

Distr i but ion :  Roc ks referred to by th i s  term occur  as  a seri es of weathered terraces and va l l ey -fi l l  de
pos i ts both north and  south of  th e S a l em H i l l s in  th e Wi l l amette Va l l ey .  Th e age re l ati onsh i ps assi g ned 
to the depos i ts are l arge l y  a matter of i n terpretat ion  concern i ng manner of or i g i n  and , h ence , are sub
j ec t  to rev i s ion  (see age) . 

L i th o l ogy :  Deep l y  weathered bench es composed of poo r l y  sorted grave l ,  pebb l y  san d ,  and c l ay occur
r i ng  at  el evat ions between 230 and 400 feet are i n c l u ded i n  th e o l der parts of th i s  u n i t . A l l i son ( 1 953) 
refers to the h i ghest terraces as th e Lacomb Grave l s  i n  th e A l bany quadrang l e  and i n terpretes a Cascade 
provenance for them . He refers to th e l ower terrace (230 to 300 feet) as the Leff l er Grave l s . 

Deep l y  weathered terrace grave l s  occurr i ng at e l evations between 350 and 450 feet i n  the Da l l as 
and Vc lsetz quadrang l es may be eq u iva l ent  to the Leffl er Grave l s . G rave l s  on " Red Prai r i e "  i n  the 
Sher idan q uadrang l e  are poss i b l y  a l so equ iva l en t  to th e Leff l e r  Grave l s  of the Da l l as quadrang l e . 

You nger deposi ts u nder l y i ng th e Wi l l amette S i l ts a l ong the Sant i am R iver i n  th e A l bany quad
rang l e  are termed the Li n n  Grave l  by A l l ison and Fe l ts ( 1 956) . S t i l l  you nger depos i ts in  th e Moun t  
Ange l ,  S tayton , and Mo l a l l a  quadrang l es a re  referred to  i n forma l l y  by G l enn ( 1 962) a s  th e modern 
stream deposi ts of  the S i l ver , Abiqua , and Butte Cree ks ,  th e Lab i sh l ow l and s i l t  (possi b l y  an abandoned 
channe l of th e Wi l l amette R i ver) , the Wi l l amette Ri ver depos i ts ,  the Sa l em -Sant iam fan deposi ts and  
the Mo l a l l a  R iver deposi ts {not to  be confused w i th the Mo l a l l a  Format i on) . 

I n the extreme sou th ern por t ions of th e W i l l amette Va l l ey ,  Ba l ster and Parsons ( 1 969) treat th e 
L i n n  G rave l s  and Wi l l amette S i l ts i n  cons idera b l e  detai l ,  d i v i d i ng  th em i n to a tota l  of s ix  members . 

Age:  Trad i t i ona l l y ,  terrace e l evat ion and depth of weather i ng have been i n terpreted to be measures 
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of the var ious  ages of the P l e istocene a l l uv i a l  depos i ts of th e Wi l l amette Va l l ey .  H ence ,  th e Lacomb 
Grave l s  h ave been ass igned a m idd l e  P l e istocene Kansan age ,  and th e l ower l ess-weath ered deposi ts 
h ave been ass igned su ccessi ve ly  younger ages . 

An a l ternati ve i n terpretat ion i s  th at  a l l  or part of the terraces are mere remnants of an ori g i n a l l y 
much more extens ive a l l uv i a l  terrace wh i ch has been su ccessi ve l y  eroded th rough ou t th e P l e i s tocene to 
l ower and l ower l eve l s  expos i ng rocks su ccessi ve l y  deeper i n  th e sect ion . Accord i ng  to th i s  theory th e 
o l dest P l e i stocene a l l uv i a l  rocks wou l d  be th e most recen t l y  exposed and hence ,  wou l d  be th e l east 
weath ered and wou l d  l i e at the l owest e l evat ions . It fo l l ows that th e r e l a t ive ages of the depos i ts as 
they are presented in the l i terature may be the reverse of what th ey shou l d  be . 

The au thor tentati ve l y  concurs w i th A l l i son ( 1 953) th at  the terraces represen t  success i ve depos i ts 
of g l ac iof l uv i a l  ou twash de l i vered to the Wi l l amette Vd l ey dur ing  g l ac i a l  t i mes ,  and that terrac i ng 
was a phenomenon wh i ch occurred du r i ng  the i nterven ing  i n terg l ac i a l  per iods . Accord i ng l y  the re l at ive 
ages as presented in th e I i terature are vi ewed as bei ng basi ca l l y  correc t . Concurren t  progress ive up
l i ft has carr i ed the o l dest depos i ts to the i r  r e l at ive l y  h i gh e l evations above the younger terraces . 

I t i s  emphas i zed , however , that  the ages of th e depos i ts are present l y  u n certa i n  and i t  i s  fu rth er 
emphas ized that corre l ati ons between terraces in d i fferen t  areas is d i ffi cu l t  and poss i b l y  i n  need of 
rev i sion . 

References:  Al l i son , 1 953 
A l l i son and Fe l ts ,  1 956 
Ba l dw i n ,  1 947 
Ba l dw i n , 1 955 
Ba l dw i n ,  1 957 

Ba l ster and  Parsons ,  1 969  
G l en n ,  1 962  
G l en n ,  1 965 
Vo kes and oth ers , 1 954 

P L I OC E N E -P LE I STOC E N E  A L LUV I U M  O F  TH E PO RT LA N D  AREA 

I ntroduct ion :  The  above term i s  appl i ed to a w i de var ie ty of re l at ive l y  l oc a l i zed fl uvi a l  depos i ts i n  
the Port l and area . Owi ng to th e u ncerta i n  i n terre l at ionsh i ps o f  th e numerous un i ts ,  they are br i ef ly  
considered h ere under one h eadi ng . More compl ete treatment of the Bor i ng  Lava , Rhododendron For
mation , Troutda l e  Format ion , Por t l and H i l l s S i l t , Wi l l amette S i l ts ,  and Port l and Sand i s  provi ded 
u nder those h eadi ngs . 

Geo l ogy: U n i ts be l ong i ng to th e P l iocene - P l e i stocene a l l u v i um  of the Por t l and area occur  i n  both the 
Co l umb ia  Ri ver and th e C l ac kamas Ri ver dra i nage systems . Vo l can i c  rocks ass igned to the Bor i ng  Lava 
occur l oca l l y l ow in the sect ion . 

I n the C l ackamas Ri ver dra i nage th e Rhododendron Formation is success i ve l y  over l a i n  by th e ear l y  
P l i ocene Sandy Ri ver Mudstone ( l ower Troutda l e  Format ion o f  Hodge , 1 933) , the Troutd a l e  Format ion  
(w i th i ts d i s t i nc t ive quartz i te bou l ders) , the P l i ocene Bori ng Lava , the ear l y  P l e i stocene Spr i ngwater 
Format ion (cong l omerates) , th e m idd l e  P l e i stocene Gresh am Formation (grave l s  and mu dfl ow deposi ts) , 
and th e l ate P l e i stocene Estacada Format ion (coarse grave l s ) . Postdati ng th ese u n i ts is the l ate P l e i s 
tocene Wi  I I  amette S i  I t .  

Vo l can i c  brec c i as i n terbedded w i th the Troutd a l e  Format ion h ave been referred to as the Bor 
i ng Lava a s  w e l l a s  the Rhododendron Format ion , a l though Tr im b l e  ( 1 963) emph asi zes that t he  Troutda l e 
(restr i c ted) over I ies the Rhododendron Formation . Th e confus ion  probab l y  ar i ses because th e Rhododen 
dron  Format ion  of ear l i er au thors i n c l uded much of what is now c a l l ed Bor i n g  Lava . 

The term Port l and  Sand is appl i ed to a ser i es of estuar i ne  deposi ts si tuated a long the Co l umb ia  
R iver near Port l and . Most of th e un i t  i s  probab ly  th i rd i nterg l ac i a l  i n  age , bu t th e bou l dery veneer 
over l y i ng th e u n i t  probab l y  i s  a corre l at ive of the Wi l l amette S i l ts and postdates a l l th e other afore
ment ioned u n i ts (see W i l l arnette S i l ts and Port l and Sand) . 

References:  Ba l dw i n , 1 964 
Lowry and Ba l dw i n ,  1 952 
Sch l i c ker and oth ers,  1 964 

Sch l i c ker and others , 1 967 
Tr i m b l e ,  1 963 
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PO RT LA N D  H I L LS S I LT 

Or i g i na l  descr ipt ion :  Lowry , W .  D . ,  and Bal dw i n ,  E .  M . , 1 952 , Late Cenozoi c geol ogy of the l ow er 
Col umb ia  R iver Valley , Oregon and  Wash i ngton: Geo l . Soc . Amer i ca  Bu l l . , vo l . 63 ,  p .  1 -24 . 

D i stri buti on :  The Port l and  H i l l s S i l t  is 25 to 1 00 feet th i c k  on the sou th s ide  of th e Tua l at i n Mou nta i n s ,  
wh ere i t  reaches e l evations of 1 , 200 feet . I t  occurs a l so i n  th e l ow l ands border i ng the Co l u mb ia  R i ver 
in th e Por t l an d  area and to the north in Wash i ngton where it reach es e l evations of 1 , 600 feet l oca l l y .  
The Por t l and  H i l l s S i l t  i s  equ i v a l en t  to th e U p l and S i l t  o f  Sch l i cker and oth ers ( 1 967) ,  the Port l an d  H i l l s 
S i l t  member of the Troutda l e  Format ion of Lowry and Ba l dw i n  ( 1 952) and  th e l oess of Tr i mb l e  ( 1 963) . 

L i tho l ogy:  The Por t l and  H i l l s S i l t  consi sts of mass ive ,  structure l ess , ye l l ow -brow n to buff ,  m i caceous 
s i l t .  Mi nera l og i c a l l y  i t  i s  composed o f  quartz , muscovi te , b iot i te , fe l dspa r ,  aug i t e ,  garnet , g l ass , 
spi c u l es ,  d ia toms , and c l ay m i nera l s ,  pr i mar i l y  kao l i n i te and  i l l i te .  L i th o l og i ca l l y i t  is q u i te s im i l ar 
to the Pa l ouse soi l of eastern Wash i ng ton . 

Age :  A post-Trou tda l e ,  m i dd l e  P l iocene age is suggested for the Port l and H i l l s S i l t  by th e d iscovery 
of a rh i noceros tooth of that age a l ong th e crest of th e Tua l at i n  H i l l s (Ba l dw i n ,  1 964) . Admi tted l y ,  
how ever,  th e exac t strat igraph i c  pos i t ion  o f  th e spec imen has never been determ ined ,  a n d  h ence i t  
may n o t  h ave occurred i n  the Port l and  H i l l s S i l t .  T h e  poss i bi l i ty a l so ex ists th at the or ig i na l  tooth be
came i nadverten t l y  exch anged for anoth er s im i l ar foss i l between the time that i t  was first co l l ec ted and 
the ti me that  i t  was fi na l l y  i den ti f ied years l ater . 

Loessa l depos i ts ass i gned to the Port l and H i l l s S i l t  by Tr i mb l e  ( 1 963) i n  the C l ackamas drai nage  
over l i e  th e S pr i ngwater Format ion of  ear l y  P l e i s tocene age . Accord i ng l y  a m id  P l e i s tocene,  poss i b l e  
Kansan a g e  i s  postu l ated for th i s  part o f  the u n i t .  

Or ig i n :  A n  eo l i an or i g i n  i s  postu l ated for th e Port l and  H i l l s S i l t  i n  the Port l and H i l l s .  Th e rou nded 
pebbles reported in th e u n i t  were probab l y  i ntroduced by l oca l i zed mass wast i ng or stream action from 
above as  the loess s l ow ly accumu l ated on  th e l eew ard s ide  of the mou n ta i ns . I f  l ater study u ncovers 
a re l a t i ve abundance of pebb l es near topograph i c  h ighs , th i s  v i ew w i l l  be correspond i n g l y  enhanced . 

E l sewhere at l ower e l evat ions the w i despread , random occurrence of l arge pebbl es i n  th e s i l ts 
i s  h i gh l y  suggest ive of pond i ng and rafti ng . Much debate i n  th e l i teratu re regard ing  th e or i g i n  of the 
Port l and H i l l s S i l t  is a d i rect  resu l t  of th e ambi guous ev i dence avai l ab l e  in th e fi e l d .  I t  i s  suggested 
h ere that the Port l and H i l l s S i l t  i s  of both f l uv i a l  and eo l i a n  or ig i n .  Accordi ng l y ,  the l ow l and s i l ts 
are regarded as f l oodp l a i n  depos i ts ,  and the h i gh l and si l ts are v i ewed as l oessa l deposi ts that were l a i d  
down b y  dry g l ac i a l  w i nds a s  they swept dow n the Co l umb ia  R i ver Gorge over th e f l ood p l a i ns a n d  over 
the Port l and H i l l s .  

References :  Ba l dw i n ,  1 964 
Howe l l ,  1 962 
Lowry and  Ba l dw i n ,  1 952 

PO RT LAN D SAND 

Sch l i c ker and others ,  1 967  
Tr i mb l e ,  1 963  
You ngqu i st ,  1 96 1  

Or ig i na l  desc r ip t ion :  Buw a l d a ,  J .  p .  I and Moor e ,  B .  N . ,  1 930, Carneg i e  l nst . Wash i ng ton Pub ! . 404 , 
p .  2 1 -22 . 

D i stri but ion :  Th e Por t l and  Sand i s  s i tuated a l ong the Co l umb ia  R i ver be tween th e Sandy and  Wi l l amette 
R ivers . It has prev ious l y  been referred to as Port l and De l ta Grave l s  and Port l and Grave l s . Ba l dw i n  
( 1 964) favors th e term Port l and  San d .  

L i th o l ogy: The u n i t  consi sts o f  a d i ssected terrace w i th a max i mum  e l evati on  o f  365 feet  and a tota l 
th i c kness of approx i mate l y  600 feet . W i th the except ion of an over l yi ng veneer of coarse grave l s ,  the 
u n i t  i s  composed of sand wh i ch was l a i d  dow n dur i ng a pond ing  episode wh i ch accompan ied  the th i rd 
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i n terg l ac i a l  epoch . Th e ensu i ng drop i n  sea l eve l  dur i ng Wi sconsi n t i mes l ed to downcut t ing  i n  the 
Co l u mb i a  and Wi l l amette R ivers ,  wh ich i n  turn l ed to the deve l opment of terraces i n  the sand . The 
present pos t-g l ac i a l  r i se in  sea l eve l h as part i a l l y  f l ooded th e r i ver va l l eys once agai n .  

Th e gravel  veneer cons i sts of coarse bou l ders of basa l t  and andes i te der ived from th e Bor i ng Lava ,  
Rhododendron Formation , Cascades Format ion and Co l u mb i a  R iver Group . A few ang u l ar errat i cs are 
a l so reported in th e veneer . One  i n terpretat ion i s  that  l a te Wi sconsi n f l oodwaters from Lake Missou l a  
depos i ted th e bou l ders a s  they swept sou thward to depos i t  the fi ner-gra i ned  Wi l l amette S i l ts i n  the 
Wi  l l amette Va l l ey . 

Age : Th e bu l k  of th e Port l and Sand i s  probab l y  of th i rd  i n terg l a c i a l  post - Port l and H i l l s S i l t  age and  i s  
thought  to corre l a te w i th th e Coqu i l l e Format ion a l ong th e coast . Ba l dw i n  ( 1 964) proposes tha t  the 
Port l and Sand was formed dur i ng i nterg l ac i a l  a l l uv ia t ion  wh i ch  resu l ted from an eusta t i c  r i se in sea 
l eve l . He fu rther hypothes izes that re l ated pending to th e sou th in th e Wi l l amette Va l l ey resu l ted i n  
th e depos i t ion o f  the l a te P l e i s tocene l akebeds . 

Th e Wi l l amette S i l ts and the grave l l y  veneer d i ffer from  the Po rt l and Sand and th e l ate P l e i sto 
cene l a kebeds i n  that they were depos i ted by f l ood waters i n  l a te g l ac i a l  t imes ,  whereas the Por t l and  
Sand and th e l ate P l e i stocene l a kebeds were  formed by  pend i ng re l ated to  an eusta t i c  r i se i n  sea l eve l 
du r i ng i n terg l ac i a l  t i mes . 

References :  Ba l dw i n ,  1 964, 1 957 
Lowry and Ba l dw i n ,  1 952 
Treash er ,  1 942 
Tri m b l e ,  1 963  

PO RT O RFO RD FORMAT IO N 

Or ig i n a l  desc r i pt ion :  Ba l dw i n , E .  M . ,  1 945, Some rev i s i ons of the l a te Cenozoi c  strat ig raphy of th e 
southern Oregon Coast: Jour . Geo l . ,  vo l . 53,  no . I ,  p .  35-46 . 

D i str i bu t ion :  The Port Orford Format ion i s  l i m i ted to an i so l ated exposure i mmed i ate l y  sou theast of 
Cape B l anco i n  sou thwest Oregon . Sea stacks to th e w est h i n t  of a greater extent i n  P l e i stocene t i mes . 

L i tho l ogy:  The u n i t  consi s ts of approxi mate l y  200 feet of poor l y  i ndurated l oca l l y  cong l omerat i c ,  u n i 
form ,  I i gh t  gray , mass ive ,  concret ionary foss i  I i ferous sandstone . Most of the u n i t  was depos i ted u nder 
ner i t i c  cond i t ions; however , some of th e cong l omerate appears to be of f l uv i a l  or ig i n . 

S tructure:  Th e Port Orford Formation d i ps gent l y  to th e east and i s  d i ssec ted l oca l l y  by east-f l ow i ng 
streams . 

Contacts :  The Port  Orford Format ion rests unconformab l y  u pon th e " Empi re Format ion " of Ba l dw i n  ( 1 964) 
and beds ass igned to th e Miocene sedi mentary rocks of sou thwestern Oregon . 

Age: Th e Port Orford Formation i s  m i dd l e  to l ate P l iocene . 

References : Ba l dw i n ,  1 945 
Bc l dw i n ,  1 964 
Farooqu i , 1 969 

POST -ASTO R I A  SAN DSTO N E  

S tewar t ,  1 956 
You ngq u i s t ,  1 96 1  

D i str i bu t ion :  Dodds ( 1 963) app l i es th e term " post-Astor i a  sandstone "  to sandstones i n  the Svensen 
quadrang l e  wh i ch are genera l l y  ass igned to th e As tor i a Formation . 
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l i tho l ogy: The post-Astor i a  sandstone  consi sts of approxi mate l y  1 , 200 feet of buff ,  medi u m -gra i ned ,  
m i caceous , th i ck-bedded , arkos i c ,  fr i ab l e sandstone .  Mi nor basa l t f l ows a re  i n terca l ated l oca l l y .  

S tructure :  Th e u n i t  i s  gen t l y  d i ppi ng and i s  cut l oca l l y  by h igh -ang l e  fau l ts .  

Contacts: The  u n i t  rests u nconforma b l y  over mudstones and s i l tstones o f  th e or ig i na l  type l oca l i ty of 
the Astor ia  Format ion {see Astor i a  Format ion) . Th e u n i t  occup i es the same strat igraph i c  pos i t ion  as 
strata e l sewhere ass i gned to th e Astori a Format ion of present-day usage . 

Age: Accord ing  to Dodds { 1 963) , th e post-Astor i a  sandstone is l ate Miocene to ear l y  P l i ocene i n  age 
and corre l ates w i th the Astor i a  Format ion of au thors; however th e u n i t  may be m idd l e  Miocene in part 
{see Astor i a  Formation) . The post-Astor i a  sandstone is i n terbedded w i th l avas be long i ng to the Mioc ene 
Co l u mb ia  R i ver Group . 

References :  Dodds { 1 963) 
Dodds { 1 969) 

RHO DO D E N D RO N  FO RMAT I O N  

Or i g i na l  desc r i pt ion :  H odge ,  E .  T . ,  1 933 , Age of Co l umb ia  Ri ver and l ower canyon [ cbs ] :  G eo l . Soc . 
Amer i ca Bu l l . ,  vo l . 44 , p .  1 56- 1 57 .  

D i str i bu t ion :  Roc ks ass igned to th e Rhododendron Format ion  c rop o u t  on the northeast s ide  o f  th e Wi l l 
amette Va l l ey i n  th e Mo l a l l a ,  Oregon C i ty ,  and Port l and quadrang l es .  A l though th e eastward exten t  
of th e Rhododendron Format ion i s  poor l y  u nderstood , i t  probab l y  becomes th i c ker and more w idespread 
in that  d i rect ion . 

I n th e Port l and  area much of the Rhododendron of H odge { 1 938) i s  now recogn ized as Bor i ng Lava . 
To th e south i n  th e Mo l a l l a  qu adrang l e ,  however , roc ks ass igned to th e Bor i ng Lava by Lowry and 
Ba l dw i n  { 1 952) are h ere consi dered to be part of the Rhododendron Format ion . The Bor ing Agg l omerate 
of Treash er { 1 942) i s  h ere consi dered to be equ i v a l en t  to th e Rhododendron  Format ion . 

l i th o l ogy: The Rhododendron Formation of the northeast  Wi l l amette Va l l ey consi sts of a ser ies of coa l es
c i ng mudf l ow brec c i as of porphyr i t i c  hypersthene andes i te . To th e east th e mudf l ows g rade l atera l l y  i n to 
the domi nant  l ava f l ows of the Cascade source areas . I n  th e Mo l a l l a  R i ver dra i nage area brecc i as i nter
bedded w i th the Mo l a l l a  Formation and  over l y i ng the Mo l a l l a  Format ion are cons i dered to be part of th e 
Rhododendron Format ion ow i ng to - the i r  extreme l y  poor l y  sorted and mass ive mudf l ow aspec t .  

Th e Rhododendron Format ion can best be consi dered as a ser i es of coa l esc i ng mudf l ow depos i ts 
deri ved from vol can i c  h i gh s  to th e east and pass i ng i n to i n terbedded f l u vi a l  deposi ts su ch as the 
Mo l a l l a  Format ion to th e west . 

Age:  Th e Rhododendron Format ion is l a te Miocene i n  age . I n  th e Por t l and  area a l ateri t i c  hor izon  rep
resent i ng an anc i ent  weath er i ng surface separates the Rhododendron Fromati on  from th e over l yi ng S andy 
R i ver Mu dstone of l ower P l iocene age . 

References: Ba l dw i n ,  1 964 
Lowry and Ba l dw i n ,  1 952 
Pec k and oth ers , 1 964 
Tr i mb l e ,  1 963  

R I D D LE F ORMAT I O N  

Or i g i na l  desc ri ption :  I m l ay , R .  W . ,  and others , 1 959, Re l at ions of certa i n upper J urass i c  a nd l ow er 
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Cretaceous formations i n  sou thwestern Oregon :  Amer i can Assoc . Petro l eum Geo I . Bu l l . ,  vo l  . 43 ,  
no . 1 2 , pp . 2770-2785,  3 f igs . 

D i stri but ion :  The  R idd l e  Format ion c rops ou t i n  th e u p l and Mesozo i c  terrane of th e K l amath Moun tai ns 
of sou thw estern O regon . Th e type sect ion i s  s i tuated a l ong th e sou th U mpqu a  Ri ver in th e Days Creek 
quadrang l e .  

L i tho l ogy :  The R i dd l e  Format ion consi sts of mass ive ch ert-peb b l e  cong l omerate {w i th some greenstone  
c l asts probab l y  der i ved from th e Rogue  Format ion)  l ow i n  the sec t ion and th i n  to med i um-bedded , 
a l ternati ng l i th i c  su bg raywacke , s i l tstone , and con g l o merate h igh i n  the sect ion . 

S tructure :  The u n i t  exh i b i ts steep to moderate d ips ,  i s  vei ned w i th quartz ,  and may be fau l ted to an 
extent greater th an i s  presen t l y  recog n ized {Jones , 1 969) . 

Contac ts :  A l though the R i dd l e  appears everywh ere concordant w i th the over l y i ng Days Creek For mat ion , 
th e re l at ionsh i p  between t he  two format ions i s  u ncerta i n  {see age be l ow) . 

Age :  Pe l ecypods taken from th e R i dd l e  Formation have genera l l y  been i den t i f i ed as Buc h i a  p i och i i . 
Accord in'g l y  paraconform i ty w i th th e over l y i ng Days Creek Format ion of upper Va lang i n ian -Barrem ian  
age  has been i n ferred and th e un i t  has been corre l ated w i th th e Doth an and Ot ter Po i n t  Format i ons . 

Recent stud ie s ,  however , suggest that th e conta i ned foss i l s  h i g h  i n  th e sec t ion {u n i t  4 of I m l ay 
and oth ers , 1 959) are probab l y  Buch i a  u n c i to i des { I m l ay ,  wr i tten commu n i cat ion , 1 970) of Berr i asi an  
age . Accord i ng l y  th e R idd l e  Format ion  i s  probab l y  post-Dothan  and post-Otter Poi n t  i n  part . 

I t fo l l ows th at th e paraconform i ty separat i ng the R idd l e  and Days Creek Format ion is lower 
Va l ang i n i an rath er th an l ower  Va l ang i n i a n  to Berr i as i an  in age . Jones ( 1 969) postu l ates that  th e m iss 
i ng record may be a resu l t  of fau l t i ng or samp l i ng error i nstead of an unconform i ty . 

References :  Ba l dw i n ,  1 964 
H ixso n ,  1 965 
I m l ay and oth ers , 1 959 

ROC KY PO I NT FO RMAT I O N  

Joh nso n ,  1 965 
Jones ,  1 969 

Or i g i na l  desc r ip t ion :  Koch , J .  G . ,  1 966 , Late Mesozo ic  strat igraphy and tec to n ic h i story , Port  
Orford-Gol d Beach area , sou thwestern Oregon coast: Am . Assoc . Petro l eu m  Geo l og i s ts Bu l l . ,  vo l . 50,  
no . I ,  p .  25-71 . 

Di stri but ion :  The  Rocky Po i n t  Format ion is s i tuated a l ong the coast of southwestern Oregon and a short 
d i stance i n l and in the Lang l o i s  quadrang l e .  

L i tho l ogy: The u n i t  consi sts of more than 8 ,  000 feet of rhyth m i ca l l y bedded sandstone  and dark gray 
to b l a c k  mudstone . G raded bedd i n g ,  coa l i fied p l ant  debri s ,  and quartz and c a l c i te ve i n l ets are re
ported as occurr i ng l oca l l y .  I n terbeds o f  cong l omerate resemb l e  the u nder l y i n g  H u m bug Mou nta i n  
Cong l omerate , except th at  they are fi ner grai ned a n d  conta i n  a h igh er percen tage  of ch ert fragments . 

S tructure :  The  u n i t  exh i b i ts moderate to gen t l e  d i ps .  

Contac ts :  Th e Roc ky Poi n t  Formation grades dow nward i n to th e H u mbug Moun tai n Cong l omerate through 
a ser ies of i n terbeds and - i s  i n  fau l t  contact w i th th e Co lebrooke Sch i st l oc a l l y . 

Age :  The Roc ky Po i n t  Formation i s  Va l ang i n ian and poss i b l y  part Berr ias ian i n  age and corre l ates i n  
part w i th the upper Hu mbug Mounta i n  Cong l omerate and th e l ower Days Cree k Formation . 
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References: Dott , (i n press ) 
Koch , 1 966 
Lent , 1 969 

ROGU E FORMAT I O N  

Or i g i na l  desc r ip t ion :  We l l s ,  F .  G . ,  a n d  Wa l ker , G .  W . ,  1 953 ,  Geo l ogy o f  the Ga l i ce  q uadrang l e ,  
Oregon :  U . S .  Geo l . S u rvey Map GQ -25 . 

Di stri but ion :  The  Rogue  Format ion  crops out  as a north easte r l y  trend i ng band  extend i ng from the center 
of the K l amath Mou nta ins  near th e Ca l i forn i a  border to a poi n t  east of Roseburg . I t  is bou nded o n  the 
east by the Ga l i ce  Format ion and  on  th e west by the Dothan Formati on . Defi n i t i ve exposu res c rop ou t 
a l ong the Rogue R iver west of Ga l i ce i n  the Ga l  i ce  quadrang l e .  

L i th o l ogy : The Rogue Format ion cons ists of an eugeosync l i na l  su i te o f  vo l can i c  rocks of i n termed iate 
to fel s i c  compos i t ion  i ncomp l ete l y  adj usted to  the greensch i st fac i es o f  metamorph i sm . Th e var ious types 
of roc ks, best d i fferen ti ated wh ere weath eri ng and water eros ion h ave accented th e textu res , i n c l ude 
andes i t i c  to dac i ti c  agg l omerates , tu ffs , f l ows , f l ow brecc i as ,  and p i l l ow l avas . Th e u n i t  a l so i n c l udes 
some l oca l ized occurrences of pyroxene gne i ss ,  redu c ed to tremo l i te -ch l or i te -ca l c i te sch i s t ,  and am
ph i bo l e  g ne i ss restr i cted to shear zones . Th e u n i t  a l so contai ns some contemporaneous i n trus ive bod i es .  

S truc tu re :  Th e Rogue Formatio n  i s  steep l y  d i pp i ng and i n tense l y  frac tured . I t  conta i ns hornb l ende d io
r i te d i kes l oca l l y .  

Con tac ts: Th e Rog u e  Format ion i s  thought  to be th rust over the younger Dothan  Format ion  to the west . 
To the east th e re l at ionsh i p  w i th the Ga l i ce i s  u nc l ear . Shear i ng i s  evi den t l oca l l y  a long  the con 
tac t (We l l s  and Wa l ker , 1 953) , b u t  i n  genera l  th e contact appears to b e  conformab l e  (Ba l dw i n ,  ora l 
commu ni cat i o n ,  1 970) . H ence , th e Rogue  Format ion is stra t igraph i ca l l y over l ai n  by th e Ga l i ce Forma
t ion to th e east . 

Age :  The Rogue Format ion i s  pre-Nevadan Late J u rassi c i n  age . I m l ay and others ( 1 959) ass i g n  an ear l y  
Oxford ian age to th e u n i t . 

References :  Ba l dw i n ,  1 964 
Champ,  1 969 
H e l m i n g ,  1 966 
H ixso n ,  1 965 

ROXY F ORMAT I O N  

I m l ay and oth ers , 1 959 
Joh nso n ,  1 965 
Len t ,  1 969 
We l l s and Wa l ke r ,  1 953 

Or ig i na l  desc r ip t ion :  We l l s ,  F .  G . ,  1 956 , Geo l og i c  Map of the Medford quadrang l e ,  O regon-Ca l i forn i a :  
U .  S .  Geo l . Survey Map GQ -89 . 

D i s tri but ion :  The  Roxy Format ion  forms extensi ve exposu res i n  th e north eastern h a l f  of the o l d  Medford 
30 mi nute quadrang l e  (Go l d  H i l l ,  Medford,  and Ta l ent  1 5 '  quadrang l es) an d i n  ad jacent  areas . It makes 
up the lower part of th e L i tt l e  Butte Vo l can i c  ser i es of We l l s  and others ( 1 956) . 

L i th o l ogy: Th e u n i t  cons i sts of a ser ies of vesi cu l ar to scor i aceou s ,  fe l s i ti c  to g l assy , b l ac k  to pi n k  
andes i t i c  f lows i n terbedded w i th l oc a l  tu ffs and vo l can i c  brecc ias . Phenocrysts of  aug i te and fe l dspar 
are common . A l so i n c l uded are l oc a l i zed occu rrences of sandstone ,  vo l ca n i c  sh a l e ,  and sandy sh a l e  
wh i ch con ta i n  l eaf pri n ts i n  p l aces . 
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Contacts :  The nature of th e contact between th i s  member of the Li tt l e  Bu tte Vo l can i c  Ser ies and  the 
u n derlyi ng Ce l est i n  Format ion i s  unc l ear . Because no di scordance is detecta b l e  i n  the fi e l d ,  We l l s  
and  Wa l ker ( 1 956) conc l uded that  th e contact wa s  conformab l e .  

Age :  A n  O l igocene age i s  ass igned to the  u n i t .  

References :  We l l s ,  1 956 

SACCH I BEACH MEMB E R  (OF TY E E  FO RMAT I O N )  

Or i g i na l  desc r i pt ion : B i rd ,  K .  J . ,  1 967,  B iostrat igraphy o f  the Tyee Format i on :  unpu b .  U n i v . Wis
cons i n Ph . D .  d i ssertati on , 209 p .  

(See: Tyee Formati on and E l kton S i l tstone member) 

" SALEM-SANT I AM FAN D EPOS ITS " 

(See:  P l eistocene a l l uv i um of th e m i dd l e  and upper Wi l l amette Va l l ey) 

SANDY R IV E R  MU DSTO N E  

Or i g i na l  descr i pt ion :  T r imb l e ,  E .  D . ,  1 963,  Geol ogy of Por t l a nd ,  Oregon and ad j acent  areas :  U . S .  
G eo l . S urvey Bu l l .  1 1 1 9 .  

D i scuss ion :  Th i s  u n i t  was i n c l uded i n  th e l ower Trou tda l e  Format ion by Hodge ( 1 938) . I n  add i t ion , i t  
y i e l ded th e or i g i na l  l ower P l iocene foss i l s  u pon w h i ch th e l ower P l i ocene age of the Troutda l e Forma
t ion was based (Ba l dw i n ,  ora l commu n ica ti on ,  1 970) . (S ee Troutd a l e  Format ion)  

(See:  P l iocene-P l e i stocene a l l u v i u m  of the Por t l and area) . 

SARD I N E  F O RMAT I O N  

Or i g in a l  desc r i pt ion : Pec k .  D .  L . , Gr iggs,  A .  B . , Sch l i cker, H .  G . ,  We l l s ,  F .  G . , and Do l e ,  H .  M . , 
1 964 , Geology of th e centra l and north ern parts  of th e Western Cascade Range in Oregon :  U .  S . , 
G eo l . S urvey Prof . Paper 449 , 56 p .  

D i str i bu tion : The  Sardi ne  Format ion of Pec k  and oth ers ( 1 964) makes u p  the bu l k of th e Western Cas
cade Range i n  Oregon north of the North Sant iam R i ver . Cont i nu i ng sou th to th e Mc Kenzie  R i ver , i t  
occup ies the cen ter of t h e  Sard i ne  sync l i ne a n d  farther sou th st i l l  i t  crops ou t a s  i so l ated exposures . 
Th e S ard i ne  Formation  i nc l udes th e Rhododendron Format ion  and Bor i ng Agg l omerate i n  th e north . To 
the south it i n c l u des the Fern R i dge Tu ffs , th e u pper Brei tenbush Ser ies of Th ayer ( 1 939) , and th e upper 
part of  the Sard i n e  S er i es of Thayer ( 1 939) . It probab ly  a l so i n c l udes basa l ts and re l ated roc ks referred 
to as Miocene basa l t  by Patterson ( 1 96 1 )  i n  th e G l i de  quadrang l e  and Mi ocene and P l i oc ene Vo l can ic s  
by  Sch l i cker and Do l e  ( 1 957) i n  the Marco l a ,  Leabu rg , and Low e l l quadrang l es .  

I n  oppos i t ion  to p�rt  of th e d i s tr i bu tion  pattern ou t l i ned above ,  Wh ee l er and Ma l l ory ( 1 969) 
ma i n ta i n that mu ch  of what  is mapped as Sard i ne Format ion i n  th e i nterior of th e western Cascades 
i s  actua l l y  part of  th e L i tt l e  Butte Vo l can i c  Ser i es . 
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L i tho l ogy :  Th e Sard i ne Format ion cons ists of an average of  3 , 000 feet ( 1 0 , 000 feet maxi mum)  of f l ows ,  
tuff brecc i a ,  l api l l i  tuff and  tuff of hypersth ene andesi te . Pyroc l asti c roc ks are common low i n  th e 
sect ion part i cu l ar l y  i n  the northern part of the exposu res . I n  addi t ion  to the above l i tho l og i es ,  other 
rock types i n c l ude o l i v i ne basa l t ,  basa l ti c  andes i te ,  dac i t e ,  and aphyric si l i c i c  andesite . 

Th e f l ows are p l aty and porphy r i t i c  w i th ph enocrysts of ca l c i c  p l ag i oc l ase and pr ismat i c  b l ack  
h ypersth ene . Th e pyroc l as t ic  roc ks i nc l ude tuff brecc i as of mudf low or i g i n  wh i c h  make u p  much  of  th e 
Rhododendron Format ion (see Rhododendron Format ion) . 

S tructure :  Th e u n i t  exh i bi ts gen t l y  easter l y  and wester l y  d i ps in  response to the poor l y  defi ned l ate 
Cenozo i c  stru c tures of the western Cascades . 

Contacts: The Sard i n e  Format ion rests w i th angu l ar u nconform i ty on th e L i tt l e  Bu tte Vo l can i c  Ser i es and 
fi l ls an i rregu l ar pre-Sardi ne  topography .  I n  reg ions where a l ater i t i c  hor izon i s  deve loped atop  the 
u nder l y i ng Co l umb ia  Ri ver Group an i n terven i ng unconformi ty i s  i n terpreted . E l sewh ere conformi ty i s  
i n terpreted i n  reg ions of l ow pre-Sardi ne  re l i ef ,  presu mab l y  wh ere the i n terven i ng l a ter i t i c  hor i zon  i s  
not  deve l oped . The Sard i n e  Formation i s  u nconformab l e  beneath th e T rou td a l e  Format ion a l ong th e 
Co l u mb i a  R i ver . 

Age: A m i dd l e  and l ate Miocene age i s  suggested for the Sardi ne  Formati on by numerous foss i l -p l an t  
l oca l i t i es of th at age w i th i n  th e u n i t .  I n  add i t ion , a l ate Miocene age  i s  i n terpreted i n  th e Por t l and  
area wh ere i ts equ i v a l en t ,  th e Rhododendron Formation , i s  u nconforma b l e  beneath th e Sandy R iver  
Mudstone . 

References:  Bar l ow ,  1 955 
H a l stead , 1 955 
Kays , 1 970 

SARD I N E  S E R I E S  

Pec k ,  1 960  
Pec k and oth ers , 1 964 
Pungrassami , 1 969 

Or i g i na l  desc r ip t ion :  Th ayer , T .  P . , 1 939 , S truc ture of th e Nor th Sant i  am R i ver sect ion  of the Cas
cade Mou nta i ns i n  Oregon :  Jour . Geo l . ,  vo l . 44, no . 6, p .  701 -7 16 . 

D i scuss ion : I n  trac ing  th e Meh ama Vo l can i cs ,  S tayton Lavas , and Fern R i dge Tu ffs eastward over th e 
crest of the Meh ama ant i c l i n e  Th ayer ( 1 939) found  th at  the i nd iv i dua l  u n i ts l ost  th e i r  ident i ty ow i ng to 
th e i n c rease of vo l can i c  f lows throughout  th e sect ion . To th i s  p i l e  of vo l can i c  roc ks h e  ass ig ned th e 
term Sard i ne Ser ies . 

Pec k and oth ers ( 1 964) ass ig ned th e upper Sard i ne  Ser i es to the i r  Sard ine  Format ion and th e l ower 
Sard i ne  Ser ies to th e i r  L i t t l e Bu tte Vo l can i c  Ser i es in an attempt to fu rther subd i v ide  the sec t io n . Th e 
Sard ine  Ser ies of Th ayer ( 1 939) shou l d  not be confused w i th th e Sard i ne  Format ion of Peck and o thers 
( 1 964) . 

SCAPPO O S E  FORMAT I O N  

Or ig i na l  desc r i pt ion : Warren , W .  C . ,  and Norbisrath , Hans ,  1 946 , S trat ig raphy o f  th e upper N eh a l e m  
R iver bas i n , northwestern Oregon :  Am . Assoc . Petro l eu m  Geo l ogists Bu l l . ,  vo l . 3 0 ,  p .  2 1 3-237.  

D i st r ibut io n :  T h e  Scappoose Format ion is  l im i ted t o  th e extreme northwest corner of th e state a n d  has 
been traced o n l y  short d i staFlces from th e type l oca l i ty near Scappoose in th e S t . H e l ens quadrang l e .  
Rocks o f  s im i l ar age l i th o l ogy north o f  Neah kah n i e  Mounta i n i n  th e Cannon Beach quadrang l e  a long 
th e coast  and i n  the Cheh a l em H i l l s  i n  the Yamh i l l  quadrang l e  of th e nor thwestern Wi l l amette Va l l ey 
are tentati ve l y  corre l ated w i th th e Scappoose Formatio n ,  as are sed imentary roc ks on Butte Creek near 
Scotts Mi l l s .  
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L i tho l ogy :  The  S cappoose Format ion  cons i s ts of as much  as 1 , 500 feet of foss i l i ferous , buff,  a r kos i c  
tu ffaceous sandsto ne a n d  sh a l e  q u i te s i m i l ar t o  th e u nde r l y i ng Pi ttsburg B l u ff For mat ion . Li th i c  sand
stone  crops ou t l oca l l y  and  basa l t i c  cong l o merate occu rs i n  p l aces near th e base . Th e u n i t  i s  more  
tu ffaceous , l ess mass i ve ,  and you nger  than  the  Pi ttsburg B l u ff Formati o n . 

Contacts :  On  the bas i s  of meg afau n a !  content  th e Scappoose Format ion  i s  i n terpreted to rest d i s co n 
formably upon th e P i t tsburg B l u ff Format ion . I n  add i t i on , a basa l  cong l o merate separates th e u n i t  
l o ca l l y .  (See P i t tsbu rg B l u ff Format ion )  T h e  S c appoose Format ion  i s  u nconformab l y  over l a i n  b y  the 
Co l u mb i a  R i ver G rou p ,  and  i ts corre l a t i ves presu mab l y  i n terfi nger w i th the  upper  part  of th e L i t t l e Bu tte 
Vo l ca n i c  Se r i es to th e east . 

Ag e :  Th e Scappoose Format ion  corre l ates w i th the  N ye Mudstone and  the B l a ke l y  stage of l a te O l i go
c e ne to l ow ermost M iocene  age . 

References :  Ba l dw i n ,  1 964 
Pec k ,  1 96 0  
Pec k and oth ers , 1 964 

Sch l i c ker , 1 962 
Warren and  o th ers , 1 945 
Warren and  Norb i srath , 1 946 
You ngq u i s t ,  1 96 1  

S I LETZ R I VE R VO LCA N I C S E R I ES (S I LETZ R IV E R  VO LC AN I C S) 

O r ig i na l  desc r i pt ion : S n ave l y ,  P .  D . ,  J r . ,  and  Ba l dw i n ,  E . M . , 1 948 , S i l e tz R i ver Vo l ca n i c  Se r i es , 
northwestern O rego n :  Am . Assoc . Petro l eum Geo l og i sts Bu l l . ,  va l . 32 ,  no . 5 ,  p .  8 05-8 1 2 . 

D i str i bu t i o n :  The  S i l etz R i ver  Vo l ca n i c  Se r i es i s  s i tuated i n  the cen tr a l  Coast Range a nd a l o ng th e ex 
treme wes.tern edge of the  adj acent  Wi l l amette Va l l ey .  The  type l o c a l i ty i s  between Va l se tz  m i l l  dam 
and  Low er Gorge i n  the Va l setz and Euch re  Mou nta i n  quadrang l es respec t ive l y . The  term i s  somet i mes 
app l i ed to roc ks of s i m i l ar age and  l i tho l ogy exposed farth er to the north and otherw i se  know n as the 
l ower  T i l l amoo k Vo l ca n i c  S er i es ( see T i l l a mook Vo l ca n i c  Ser i es) . Th e S i l etz R i ver  Vo l c a n i c  S e r i es i s  
a l so equ i va l ent  to the  Coff i n  Butte Vo l c an i cs of A l l i son ( 1 953) . 

L i tho l ogy :  Th e S i l e tz R i ver Vo l can i c  Ser i es cons i sts of severa l thousand feet of dom i nant l y  mar i n e  
basa l t i c  fl ows , p i l l ow s ,  f l ow brec c i as ,  and pyroc l ast i c s  w i th m i nor amou n ts of w ater- l a i d  tu ffs . Dar k  
g reen i sh -gr ay , aphan i t i c  t o  porphyr i t i c  basa l t  i s  th e most common roc k type a n d  ves i c u l ar a n d  amygda
l o i da l  basa l ts are common . M ine ra l og i ca l l y  the basa l ts cons i st of  l abrador i te , aug i te ,  and t i t an i ferou s  
magnet i te w i th vary i ng amou n ts of  vo l ca n i c  g l ass and  secondary m i nera l s  i nc l u d i ng ca l c i te ,  s t i l b i te ,  
na tro l i te , a n d  morden i te .  Ch l or i t i zat i on  i s  u n i versa l . 

M i nor  i n ter bedded tu ffaceous s i l tstone  i s  i n terc a l ated l oca l l y  th rou ghout  the sec ti o n . H i gh i n  
t h e  sect ion  i n  t h e  Corva l l i s q u adrang l e  th i n -bedded tu ffaceous s i l tstone  a n d  w ater - l a i d  tuff w i th a 
th i c kness of approx i mate l y  3 , 000 feet  i s  termed the K i ngs Va l l ey S i l ts tone member . I t  presu ma b l y  
represents a l a te pyro c l ast i c phase i n  S i l e tz R i ver  vo l c an i sm . 

The tho l e i i t i c  pr i m i t i ve p i l l ow l avas of th e S i l etz R i ver Vo l c a n i c  S e r i es i n  con j u n c t io-n w i th th e 
l o ca l i zed a l ka l i c  der iva t i ves h i gh  i n  th e sect ion  prov ide  an Eoc ene ana l og to th e H awa i i an sh i e l ds of  
to day . Snave l y  and  oth ers ( 1 968) a t t r i bute th e apparen t d i fferen t i a t i on  to  both crysta l m i grat i on  and 
vo l at i l e  transfer . 

S t r uc tu re :  Th e S i l e tz R i ver Vo l c an i c  Se r i e s  exh i b i ts g e nt l e  to moderate d i ps . Th i c kness deter m i na t ions 
may be s l i g h t l y  h i gh ow i ng to possi b l e  repet i t ion  of th e sect i on  by u nrecogn i zed  l oc a l  fau l ts .  

Contacts :  An unconformab l e  re l a t io nsh i p  i s  i n terpreted betw een th e S i l e tz R ive r  Vo l c an i c  S er i es and  
th e over l y i ng Tyee For mat ion  and the  Yamh i l l  Format ion  i n  th e Corva l l i s -Monroe and  She r i dan-Mc Mi n n 
v i l l e areas respec t ive l y .  T h e  S i l etz R i ver Vo l ca n i c  Se r i es i s  unconforma b l y  over l a i n  b y  t h e  G ob l e  
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Vo l ca n i c s  and t he  N estu c c a  Format ion  to th e north . Th e base of th e u n i t  i s  not  exposed . 

Age:  Th e S i l e tz R ive r  Vo l can i c  S er i es i s  l arge l y  of ear l y  Eocene (Capay) age and corre l a tes w i th th e 
l ower part  of the T i l l amook Vo l c an i c  Se r i es o f  Warren and others  ( 1 945) to th e north . I n  add i t ion , a 
Pa l eocene Meg anos age i s  i n d i c ated for th e l ower part  of th e u n i t  by Snave l y  and Vo kes ( 1 949) . H ig h  
i n  th e sect ion  l ow er Eocene  fora m i n i fers be l ong i n g  t o  t h e  genera D i scocyc l i na and Asterocyc l i n a  are 
repor ted . The  u n i t  i s  a corre l at i ve of  the  vo l ca n i c s  of th e l ower  U mpq ua For mat ion  in th e Roseburg 
area and  may be cont i nuous  w i th th em in the  su bsurface . 

References :  A l l i son , 1 953  
Ba l dw i n ,  1 964,  1 955,  1 947 
B a l dw i n  and oth ers , 1 955 
B a l dw i n  and Roberts , 1 952 
S nave l y  and Ba l dw i n ,  1 948 

S P E N C E R  F O RMAT I O N  

S nave l y  and Vo kes , 1 949 
Snave l y  and oth ers , 1 968 , 1 969 
Vo kes and others , 1 954 
You ngq u i s t , 1 96 1  

O r i g i n a l  desc r i pt i o n :  Tu rner , F .  E . ,  1 938 ,  S tra t i graph y  and mo l l u sca o f  th e Eoc ene o f  w estern Orego n :  
G eo l . Soc . Amer i c a  Sp . Paper 1 0 , 1 30 p .  

D i str i bu t i o n :  The  Spencer Format ion c rops out  a l ong th e w estern edge of th e Wi l l a mette Va l l ey from 
th e Yamh i l l  area to th e Eugene area wh ere th e type sec t ion  i s  l ocated . O u tcrops con t i n u e  far ther to 
t he  south i n  th e Dra i n  q u adrang l e .  Presu mab l y  the Spencer  Format ion  i s  w i despread beneath the  you nger  
depos i ts of th e W i l l amette Va l l ey .  The u n i t  i n c l u d es the "u pper Eocene sed i ment s "  o f  B a l dw i n  ( 1 947) , 
b u t  does not i n c l ude th e Lorane Sh a l e  member of Vo kes and  o th ers ( 1 95 1 ) .  I n  add i t i on , th e u n i t  i n c l u des 
pa rt o f  the Comsto c k  Format i on  of T u rner  ( 1 938) . 

L i tho l ogy :  The  Spencer  Format ion  cons i sts of a var i ety of mi caceous  and tuffaceous  sa ndsto n es and s i  I t
sto nes . I n  th e Dra i n q u adrang l e  sever a l  h u ndred feet  o f  mass i ve ,  fr i a b l e ,  a r kos i c  sandsto ne th i c kens 
no rthward tow ards the  Eugene area w h ere approx i mate l y  2,  000 feet  of arkos i c ,  m i c ac eou s ,  tuffaceous 
sandstone ,  and g r i t  are ass i gned to th e u n i t .  

I n  th e Corva l l i s area , coarse- to medi u m-gra i ned basa l t i c  and a rkos i c  sandstone passes upsec t ion  
i n to bedded dark  sh a l es and  w e l l - i ndurated basa l t i c  and a rkos i c  sandstone i n  a sec t ion  w h i c h  h as a 
tota l  th i c kness of about  4 , 500 feet . L i gn i te , coa l , and c ar bonaceous mater i a l  i s  present l o c a l l y  h igh  
in  th e sect ion . 

Approx i mate l y  2 , 500 feet of c ross -bedded , fr i a b l e ,  tu ffaceous  sandstone , and  s i l ts tone i s  p re
sent  i n  the D a l l as-V a l setz a rea ,  and farth er to  th e north in  t he  Yamh i l l  q uadrang l e  th e S pencer  Forma 
t i on  appears to wedg e ou t  between the f i ne r  g ra i ned s i l tsto nes and  sha l es of th e over l y i ng K easey - l i ke 
beds and th e u nder l y i ng N estu c c a - l i ke beds . 

Th e S pencer  Format i o n  w as apparen t l y  der i ved from a w i de var i e ty of sou rces . Th e a rkos i c  beds 
w ere pro ba b l y  der ived from th e Tyee Format ion  from w h i c h  th ey are d i s t i ngu i shed w i th d i ffi c u l ty .  I n te r
c a l ated basa l t  f l ows i n  th e Da l l as-V a l setz area i nd i cate der i va t ion  i n  part  f rom th e Eocene vo l can i cs 
of northwester n O regon , and the occur rence  of l enses of andesi t i c  l ap i l l i  tu ffs i n  th e Corva l l i s area 
suggests der i va ti o n  from th e vo l ca n i c  accumu l a t ions  of th e Western Cascades . 

S tructure : Th e 5-pencer Format ion  i s  gent l y  defo rmed and d i ps easte r l y  at ang l es of abou t 1 5° . 

Contacts :  T he  Spencer  Format ion  rests u nconfor mab l y  over th e Tyee and  Yamh i l l  Format i o ns and  i s  
over l a i n  b y  th e F i sh er Formati on w i th s l i g h t  ang u l ar unconfo rm i ty i n  th e D ra i n  a n d  An l au f  q u adrang l es .  

Ag e:  Th e S pen cer Format ion  i s  l a te Eocene (Te jon )  i n  age and corre l a tes w i th t he  u pper N estu c c a  For 
mati o n ,  th e Cow l i tz m.d Coa l edo Forma� i o ns ,  1 !1 e  Goo l e  Vo l ca n i c s , and ;-he  Moody S ha l e .  Hoover 
( 1 96:1) corre l ates J·il e u n i i  w i t h  ;-h e u r--'t-'er part  of  tn e Yamr d l l  Forma t i on  of th e north ern W i l l amette 
Va l l ey .  
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References :  Ba l dw i n ,  1 964 
Ba l dw i n ,  1 947 
H oover , 1 963  
Hoover , 1 949 

S PR I N GWAT E R  F O RMAT I O N  

Sch l i c ke r ,  1 96 2  
Vo kes and  oth ers , 1 95 1  
Vokes and  others , 1 954 
Youngq u i s t ,  1 96 1  
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O r i g i n a l  desc r i pt i on : T r i m b l e ,  D .  E . ,  1 96 3 ,  Geo l ogy of Por t l and , O r egon and ad jacen t  areas : U .  S .  
G eo l . S u rvey Bu l l . 1 1 1 9 .  

(See : P l iocene - P l e i s tocene a l l uv i u m  o f  the  Por t l and area) 

STAYTO N LAVAS 

O r i g i n a l  desc r i p t i o n :  Th ayer , T .  P . ,  1 933 ,  Pan -Amer i can  G eo l og i s t ,  vo l . 59 , no . 4 ,  p .  3 1 7 .  

(See :  Co l u mb i a  R iver G roup) 

T I LLAMOO K VO LCAN I C  S E R I ES 

O r i g i n a l  desc r i p t ion : Warren , W .  C . ,  Norb i srath , Han s ,  and G r i vett i , R .  M . , 1 945 , G eo l ogy of 
northwestern O regon west of the Wi l l amette R i ver  north of l a t i tude 45° 1 5 ' :  U . S .  Geo l . Survey O i l  
and Gas l nv . Pre l i m . Map 42 . 

D i scu ss i o n :  Warren and  oth ers ( 1 945) ass i g ned th i s  term t o  th e th i c k  accu mu l at i o n  of  Eoc ene vo l ca n i c  
rocks i n  northwestern O regon . S u bseq u en t l y  th e younger  parts  of  th e u n i t  h ave been referred t o  th e 
l ate Eocene Gob l e  Vo l c an i c s  and the Nestucca  Format ion . T h e  o l der  part of the u n i t ,  expec i a l l y  i n  
th e sou thern  part o f  t he  exposu r e ,  i s  commo n l y  referred to i nd i r ec t l y  as par t  of  th e S i l etz R i ver  Vo l 
c an i c  S e r i es . For fu rth er  i nformat ion  see th ese format i on s . 

T O L E D O  F O RMAT I O N :  

O r i g i n a l  desc r i p t ion : Ha r r i son  and  Eaton (fi r m) , 1 920,  Report on i nves t i ga t ion  o f  o i l and  gas poss i 
b i l i t i es of w estern O regon :  O reg . Bur . M i nes and Geo l . ,  M in era l Res . of Oregon , vo l . 3 ,  no . I , 
p .  3-37 . 

D i str i bu t i o n :  Exposu res of the To l edo Format ion  are s i tuated a l o ng the coast i n  the Yaqu i na ,  W a l dport ,  
a n d  H eceta Head qu adrang l es o f  west-centra l O regon . S n ave l y  a n d  others  ( 1 969) app l y  t h e  i n fo rma l  
term " s i l tsto ne of A l sea "  to th ese beds . 

L i tho l ogy :  Th e To l edo Format ion  i s  subd i v i ded i n to th e Moody Sha l e  and an over l y i ng  sandstone u n i t .  
T h e  Moody Sh a l e  cons i sts o f  approx i ma te l y  1 , 500 feet o f  dar k -g ray c l ay sha l e  and mu dstone w i th m i nor 
i n terbeds of s i l ty or g l aucon i t i c  sandstone . I t i s  i n terbedded to the sou th w i th approx i mate l y  2 , 000 
feet of  l ate Eocene  and possi b l y  ear l y  O l i gocene basa l ts w h i ch make up the head l ands at H eceta H ead 
and  Sea L ion Caves . Th e basa l ts proba b l y  represen t  a l oc a l i zed center  of  vo l c an i sm  re l a ted to th e 
con temporaneous Nestucca  and  Cow l i tz vo l c a n i sm to the  north . 

T h e  u pper sandstone member cons i sts of approx i mate l y  I ,  000 feet of fi ne-gra i ne d ,  gree n i sh gray , 
tu ffaceous sandstone w i th subord i nate a mou nts of si I tsto ne and sh a l e .  L i my concret ions  occu r  l oca l l y  
h i gh i n  the sec t ion . 
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The  To l edo Format ion i s  i n  need of fu r th er study and  poss ib l e  revi s ion . Eventua l l y th e Moody Sha l e may 
be e l evated to format iona l rank u nder the term A l sea Formation (Corcoran , wr i tten commu n i c ati o n ,  1 9 70) . 

Contacts :  The prec i se nature of the contact between t he  Moody Sha l e and  the u nder l yi ng  Tyee Forma
t ion i s  no t  desi gnated i n  the l i terature . Th e u pper sandy member of  t he  To l edo Format ion  i s  conformab l y  
over l a i n  by the Yaq u i na Format ion . 

Age :  The  Moody Sha l e member of the To l edo conta i ns foss i l s  w i th Nestucca  and  Yamh i l l  affi n i t i es and 
iSTate Eocene in age . The u pper part of  th e over l y i ng  sandstone member h as y i e l ded foss i l s  w i th Keasey , 
P i ttsbu rg B l u ff, and L i nco l n  affi n i t i es and i s  m i dd l e  O l igocene i n  age . The apparent paracon formi ty 
between th e two u n i ts is a resu l t  of w i de l y  spaced samp l i ng .  I n  th e fi e l d  th e Moody Sha l e and over
ly ing  sandstone a re  concordant  and very d i ff icu l t  to  d i fferent i ate near  th e mu tua l contact . 

References : Ba l dw i n ,  1 964 
Ba l dw i n ,  1 956 
Snave l y  and others,  1 969 

T ROUTDALE  FO RMAT I O N  

S tew art , 1 956 
Vokes and  others ,  1 949 
Youngq u is t ,  1 96 1  

Ori g i na l  descri pti on :  Hodge , E .  T . ,  1 933,  Age o f  Co l u mb i a  R i ver a n d  l ower c anyon (abs . ) : Geo l . Soc . 
Ameri ca  Bu l l . ,  va l . 44, p .  1 56 - 1 5 7 .  

Di stri but ion :  The Trou td a l e  Format ion crops ou t i n term i tten t l y  a l o ng th e l ower Co l umb i a  R i ver from the 
Co l umb ia  R iver Gorge westward to th e coast . I t  i s  a l so mapped i n  th e l ower  C l a c ka mas and  Sandy R ivers 
and i s  reported in th i c knesses of as mu ch as 1 , 500 feet in th e su bsu rface of the Tua l a t i n  Va l l ey . Farth er 
to the sou th , beds mapped as Troutda l e  by Pec k and oth ers ( 1 964) in the Mo l a l l a  quadrang l e  are probab l y  
better consi dered a s  Trou tda l e  equ i va l ents on l y  because they l ack  the d i st i nc t ive quartz i te  pebb l es char
acter i s t i c  of the Troutda l e  Formati on (restr i c ted) . 

L i th o l ogy : The Troutda l e Format ion consi sts pr i mar i l y  of l en ti c u l ar v i tr i c  sandstone  and quartz-bou l der 
cong lomerate w i th mi nor amoun ts of m i caceous quartzose sands tone and l eaf-bear i ng ,  fi ne-gra i ned sand
stone  and si l tstone . The v i tr i c  sandstone i s  coarse to  very coarse- gra i ned and cons i sts pr i mar i l y  o f  
basa l ti c  g l ass . 

S tructure :  Th e Trou td a l e  Format ion is re l at ive l y  u ndeformed and  f la t- l y i ng a l though loca l d ips  o f  20° 
or more are common i n  th e Co l u mb i a  R iver Gorge . 

Con tacts :  Th e Trou tda l e  Formation rests u nconformab l y  on the Co l umbi a R i ver Grou p ,  the Sard i ne  For
mation , and the Sandy R iver Mu dstone . I t  i s  over l a i n  l o ca l ly  by the Cascades Formation . 

Age :  The  Trou tda l e  Formation i s  assi g ned an  ear l y  P l i ocene age on th e bas i s  of p l an t  foss i l s  recovered 
w i th i n  th e Trou tda l e  (restr i c ted) of Tr i m b l e  ( 1 963) in th e C l ackamas R iver  area . Beds conta i n i ng ear l y  
P l i ocene p l a n t  foss i l s  u pon  w h i ch the un i t  w as or i g i n a l l y  dated (Hodg e ,  1 933) have  subsequen t l y  been 
reassi gned to th e u nder l y i ng Sandy R i ver Mudstone (Tr i mb l e ,  1 963) . 

References :  Ba l dw i n ,  1 964 
Lowry and  Ba l dw i n ,  1 952 
Peck ,  1 960 
Peck and others , 1 964 
Sch  I i c ker ,  1 964 

Sch l i cker and others , 1 967 
Tr i mb l e ,  1 963 
Wi l ki nson and oth ers , 1 946 
Youngqu i s t ,  1 96 1  
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TU N N E L  PO I NT S A N D STO N E  

Or i g i na l  descr i pt ion :  Do l l ,  W .  H . ,  1 898 , A tab l e  of  the North Amer i can Terti ary hor izons , corre l ated 
w i th one anoth er and w i th those of w estern Europe,  w i th annotat ions: U .  S .  Geo l . S u rvey 1 8th Ann . 
Rpt . I pt . 2 ,  p .  323-348 . 

D i str i bu t ion :  Exposu res of Tu nne l  Po i n t  Sandstone are l im i ted to Tunne l Poi n t  s i tua ted abou t ha l f  a m i l e  
southwest of  Coos H ead ad j acent  to Coos Bay i n  sou thwestern Oregon . O ri g i n a l  desc r ip t ions p l ace  th e 
exposures i mmediate l y  northeast of Bastendorff Beach . 

L i tho l ogy: Th e u n i t  consi sts of approxi mate l y  800 feet of fi n e-gra i ned ,  mass i ve ,  buff sandstone . Th e 
u n i t  is commo n l y  i ro n -sta i ned and concret ionary near the base and contai ns tuffaceous mater i a l ,  g l au 
con i te ,  and i n terbeds o f  br i tt l e  sh a l e  near th e top .  

S tructure :  Th e Tunne l  Poi n t  Sandstone occu p i es part of th e west l i mb of  the South S l ough sync l i ne and 
i s  moderate l y  to steep l y  d i ppi ng . 

Contacts:  The  Tun n e l  Po i n t  S andstone  rests conformab l y  u pon th e Bastendorff Formati o n  and i s  u nconform
ably over l a i n  by the Empire Format ion . 

Age:  Th e fauna  of th e Tunne l  Po i n t  Sandstone bears affi n i t ies to the faunas of the P i ttsbu rg B l u ff a nd 
Eugene Format i ons . The u n i t  is m idd l e  O l i gocene and corre l ates w i th th e upper To l edo Formation . 

References :  B a l dwi n ,  1 966 
Ba l dw i n ,  1 964 
Eh l en ,  1 967  
You ngqu i s t ,  1 967  

TYE E  FORMAT IO N 

Or i g i na l  desc r i pt i on :  D i l l er ,  J .  S . ,  1 898 , Desc r ipt ion  of th e Roseburg quadran g l e :  U . S .  Geo l . Su rvey 
Geo l . At l as , Fo l i o 49 . 

D i str i bu t ion :  The Tyee Format ion forms th e bu l k  of the exposures of the centra l  Coast Range of Oregon  
from t he  l at i tude o f  Sa l em  sou thward to  th e l ati tude of Myrt l e  Poin t .  South o f  Myrt l e  Poi n t  i so l ated 
ou tcrops occupy ing the ax i s  of a ma j or sync l i ne cap var ious r i dge tops . The u n i t  i n c l udes th e Burpee 
Formation  of  o l der pu b l i cat ions and the Lorane Sha l e  member of th e S pencer Format ion  of  Vokes and 
others ( 1 95 1 ) .  

L i tho l ogy :  Th e Tyee Formati on  i s  composed of rhyth mi c a l l y  bedded , c l i ff-formi ng , buff to green i sh -gray 
sandstone and dark mudstone . The sandstone is composed of mediu m - to coarse-gra i ned ,  m i caceous , 
arkos i c  and l i th i c  wacke . The over-a l l th i c kness of the  u n i t  i s  approx i mate l y  7, 000 feet . 

N umerou s  l atera l var i at ions  w i th i n  the Tyee Format ion are evident . I n th e sou th cross-bedded 
sandstone,  cong l o merates of  andesi te , q uartz i te ,  ch ert , and basa l t  and l oca l  coal beds comprise s i gn i 
fi cant  parts o f  the sect ion . I n  the north the Tyee i s  composed ent i r e l y  o f  a l ternat i ng sandstone and s i l t 
stone i n  wh i ch graded beddi ng  i s  deve l oped . 

Composi t iona l l y  the sandstones i n  the south are most appropr i ate l y  referred to as l i tho-fe l dspath ic  
sandstones . I n  th e north th e re l at ive abundance of the fe l dspar i s  apparen t l y  greater and th e sandstone 
i s  most frequen t l y  referred -to as arkosi c i n  composi t ion . 

Accordi ng to S nave l y  and Vokes ( 1 949) th e Tyee Format ion (Burpee) i s  l oca l l y  tu ffaceous and i s  
i n terbedded w i th vo l can i c  f l ows and  brecc i as i n  the Hebo quadrang l e .  The  f l ows  a re  probab l y  l oca l  i n  
exten t  a nd  are post-S i l e tz Ri ver a nd  pre - N estucca  i n  age . 
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H i gh i n  the sec ti on severa l thousand feet  of  s i l tstone domi nates l oc a l l y . To these strata the terms 
E l kton S i l tstone member , Sac c h i  Beach S i l tstone member , and Lorane  S i l ts tone  member h ave been app l i ed 
i n  th e v i c i n i t ies  of E l kton , Sacch i Beach , and Eugene respect ive l y . 

S tructure : Th e Tyee Format ion exh i bi ts north er l y  str i kes and di ps o n l y  gen t l y  i n  contrast to steep d ips 
of the u nder l y i ng Umpqua  Format ion . 

Contacts :  The  Tyee Format ion i s  unconformab l e  over a l l th ree members of the U mpqua  Format ion i n  
th e south ern Coast Range . I n  the Coos Boy area i t  i s  u nconformab ly  over l ai n  b y  th e Coo l edo Format ion  
and beds referred to  the Coa l edo (? ) by  Ba l dw i n  ( 1 965) . The Spencer and  Ce l esti n Format ions u ncon 
formab l y  over l i e  the Tyee i n  the centra l Coast Ranges and th e N estucco  Format ion uncon forma b l y  over
l i es the un i t  in th e north ern Coast Ranges . The Tyee Format ion grades l a tera l l y  to th e north i n to the 
I ower Yomh i I I Format ion . 

Age: O n  th e bas i s  of strat i graph i c  pos i t ion  and megafauna ! content th e Tyee Formati on i s  ass ig ned a 
m i dd l e  Eocene (probab l y  upper m i dd l e  Eocene) age and is corre l ated w i th the Domeng i ne State of Ca l i 
forn i a . Mi crofoss i l s  taken from the Sacch i Beach member correspond i n  age w i th th e u pper m idd l e Eocene 
B- IA zone  of  La im i ng  and  corre l ate w i th part  of the Yamh i l l  Format ion to th e north . 

References :  A l l i son , 1 953 
Ba l dw i n ,  1 966 , 1 964, 1 956 , 1 955,  1 947 
B a l dw i n  and Roberts , 1 952 
B i rd , 1 967  
Born , 1 963 
Eh l en ,  1 967  
E l ph i c ,  1 969 
H ess , 1 96 7  
Hoove r ,  1 959 
Krans , 1 970 
Love l l ,  1 969 

U MPQUA FO RMAT I O N  

Magoon ,  1 966 
N e l so n ,  1 966 
Patterso n ,  1 96 1  
Payto n ,  1 96 1 
Pec k ,  1 960  
S n ave l y  and Vokes, 1 949 
Tr igger , 1 966 
Vokes and oth ers , 1 954 
Vokes and oth ers , 1 95 1  
Vokes and  o th ers ,  1 949 
Westhus i ng , 1 959 

Or i g i na l  desc r i pt ion : D i l l er ,  J .  S . ,  1 898 , Descr ip tion  of th e Rosebu rg Quadrang l e : U .  S .  G eo l . 
Survey Geol . At l as ,  Fo l i o 49 . 

Defi n i t i on :  The U mpqua  Formation i s  a th i c k  body of poss i b l y  l ower m i dd l e  Eocene and o l der Terti ary 
sandstone , mudstone ,  and basa l t  exposed in the south ern Coast Ranges of O regon . On the bas i s  of ex
ce l l en t  exposures such as those i n  the Camas Va l l ey and Tyee quadrang l es the u n i t  h as been subd i v i ded 
in recent years to give three unconformi ty-bou nded sequences . In a forth com i ng art i c l e  Ba l dw i n  (ora l  
commu ni c at i on ,  1 970) i n tends to  e l evate th e th ree u n i ts to  format iona l status . I n  th i s  pub l i cat ion as  
i n  oth er recent  pub I i cat ions , howev-er , th e u n i ts are referred to  i nforma l l y  as l ower U mpqua Formation , 
m i dd l e  Umpqua  Formation , and upper U m pq u a  Format ion and ore d iscussed under those h eadi ngs be l ow .  

LOW E R  U MPQU A FORMAT I O N  

D i stri but ion :  The l ower U mpqua Format ion i s  exposed i n  th e south ern Coast Ranges and crops out as a 
d iscont i nuous ser i es of exposures wh i c h  extends sou thward from the Coos Bay area to th e v i c i n i ty of 
Coqu i l l e  and Powers . From there it extends north eastward through th e Dutchman Bu tte and Roseburg 
quadrang l es to term i nate in the G l i de and D ixonvi l l e  quadran g l es .  



G E O L O G I C  F O R M A T I O N S 4 7  

L i tho l ogy:  The l ower U mpqu a  Format ion consi sts of approx i mate l y  7 ,  000 feet of submar i ne basa l t ,  sand
stone ,  and  s i l tstone . The basa l t  occup i es the base of the sect ion  and i s  dark  g ray and  aphan i t i c  to 
porphyr i t i c ,  as is th e S i l etz Ri ver Vo l can i c  Ser i es of s im i l a r  age to the north . 

Over l y i ng and  i nterbedded w i th th e basa l t  i s  severa l thousand feet of rhyth m i c a l l y-bedded o l i ve
green t o  gray sandstone and  sha l e .  Th e sandstone is we l l - i ndurated ,  fi ne- to  med i um-gra i ned ,  l i th i c  
to  fe l dspath i c  wacke and loca l l y  contai ns cobb l e  cong l omerates w i th c l asts of  basa l t ,  quartzi te ,  sand
stone ,  and chert . 

Ba l dw i n  ( 1 965) notes th e l i tho l og i c  and struc tu ra l  s im i l ar i ty of the Umpqua  Format ion to l ate 
Cretaceous beds exposed i n  the Bandon-Cape B l anco area a l ong th e coast to th e sou th and suggests that 
the Cretaceous beds be i n c l uded in the l ower U mpqu a  Formation . S uch a rev i s ion  wou l d  grea t l y  i n 
crease th e th i ckness o f  t h e  l ower U mpqua  Format ion a n d  wou l d  sh i ft the basa l t i c  f l ows t o  th e m idd l e  of 
the u n i t  rather  than the base wh i ch th ey now occupy . 

S tructu re :  The l ower Umpqua Format ion i s  moderate l y  to great l y  deformed and d i ps at ang l es approach 
i ng verti ca l  i n  severa l p l aces (for examp l e  beneath Bush ne l l Rock) . I n  the Suther l i n  and G l i d e  areas 
the u n i t  is thrust over the upper U mpqua Format ion a l ong th e Bonanza fau l t  and th e m idd l e  Umpqua mem
ber i s  absent . 

Contac ts :  Th e contact of th e l ower U mpqua Format ion w i th o l der format ions is rare l y  observed and  i s  
probably  fau l ted . Th e contact w i th th e over l y i ng m idd l e  Umpqua Formation  i s  marked by  a pronounced 
angu l ar u nconformi ty wh i ch i s  w e l l exposed beneath Bush ne l l  Roc k .  Th e u n conformi ty probab l y  becomes 
l ess i n tense to the north i n  deeper parts of the pa l eobasi n .  

Age : The bu l k  of th e l ow er Umpqua  i s  ear l y  Eocene i n  age and corre l ates w i th th e S i l etz R iver  Vo l can i c  
Ser i es to  the north . Ear l y  Eocene fau nas w i th some Pa l eocene affi n i t i es have been  recovered from the 
outcrop ,  and we l l  dr i l l i ngs h ave y i e l ded l ate Cretaceous and Pa l eocene fau nas from roc ks though t to 
be l ong to th e U mpqua  Formation . I nc l u s ion of Late Cretaceous beds exposed at Bandon i n to the u n i t  
wou l d ,  o f  course , affect  the tota l  range o f  the u n i t . 

References: Ba l dw i n ,  1 966 , 1 965,  1 964 
Champ , 1 969 
E l ph i c ,  1 969 
Hess , 1 967 

MI D D L E  UMPQUA F O RMAT I O N  

Magoon , 1 966 
N e l so n ,  1 966 
Tr igger , 1 966 
Youngq u i s t ,  1 96 1  

Di stri but i on :  Th e m idd l e  U mpqua  Format ion crops ou t i n  th e south ern Coast Range a s  a d i scont i nuous 
ser i es of exposures wh i ch extends from th e Coqu i l l e  quadrang l e  on  the w est sou thward th rough th e Powers 
and Bone Moun ta i n quadrang l es .  From there i t  extends eastward and north eastward through th e Dutch 
man Bu tte , Canyonvi l l e ,  and Roseburg quadrang l es .  Iso l ated exposu res a l so occur  i n  th e Lang l o i s ,  
Agness , S i tkum,  and  Su th er l i n  quadrang l es .  Th e u n i t  i n c l udes th e l ower U mpqua Format ion of Krans 
( 1 970) in the Bone Mou nta i n  quadrang l e  (Ba l dw i n ,  ora l commu n i cati o n ,  1 970) . 

L i tho l ogy: The m i dd l e  Umpqua  Formation consi sts of a maxi mum of 7, 000 feet of basa l  cong l o merate and  
over l y i ng rhyth m i ca l l y  bedded sandstone and s i l tstone . Th e basa l cong l omerate consi sts of pebb l es of 
quartz i te ,  ch ert , basa l t ,  metamorph i c  rocks ,  and gran i te set i n  a sandstone matr ix  and var i es in th i c k
ness from 0 to 700 feet . 

Over l y i ng  th e cong l omerate , med i u m - to coarse-gra i ned l i th i c  and fe l dspath i c  wackes grade 
u psect ion i n to rhyth m i ca l Ly bedded sandstone and mudstone , and h igh in th e section si l tstone i s  the dom 
i nant  rock type . Cu t-and-fi l l  structures a n d  coa l -bear i ng beds are presen t l oca ll y  l ow i n  the sect ion . 

S tructu re :  Th e m idd l e  Umpqua Formation i s  moderate l y  to  gen t l y  deformed and  exh i b i ts d ips of genera l l y  
l ess than  300 , except near major  fau l ts su ch a s  th e S ixes R iver fau l t  i n  t h e  Lang l o i s  quadrang l e .  
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Contacts: Th e m idd l e  U mpqua  Formation rests u nconformab l y  u pon th e l ower U mpqua  Format ion and 
o lder roc ks such as th e Days Creek Formati on . I t is u nconformab l y  over l a i n  by th e upper Umpq u a  For
mat ion and th e Tyee Formati on . The i n tens i ty of the unconform i t i es between the var ious  members of  
the Umpqua  Format ion probab l y decreases to  th e north . 

Age :  A m i dd l e  Eocene age i s  most common l y  assi g ned to th e u n i t  on the bas is  of m ic rofoss i l s  and mega
foss i l s . The fac t  th at severa l  m i crofoss i l sam p l es a re  suggest ive of  an ear l y  Eocene age  emph as i zes the 
fac t th at reg iona l  strat igraph ic  re l at ionsh i ps provide us w i th a more refi ned dat i ng too l  for th i s  u n i t 
than do th e re l at ive l y  i mprec i se  foram i n i fers th at are avai l ab l e . Th e m i dd l e  U mpqua  c l ea r ly  cannot  be 
o l der than th e l ower U mpqua ,  w h i ch it over l i es w i th marked angu l ar unconformi ty . 

References:  Ba l dw i n ,  1 964 
Ba l dw i n ,  1 965 
Ba l dw i n ,  1 966 
E l ph i c ,  1 969  
H ess , 1 967  
Krans , 1 970 

Len t ,  1 969 
Magoon , 1 966 
N e l son ,  1 966 
Tr i gger , 1 966 
Westh us i ng , 1 959 
Youngq u is t ,  1 96 1  

U PPER UMPQUA F O RMAT I O N  

Distr i but ion : The  upper U mpqua  Format ion i s  s i tua ted i n  th e southern part o f  the Oregon Coast Ranges 
and occurs i n  two sets of exposu res . The first is cen tered i n  th e Bone Mou n ta i n ,  Powers , Agness , Mart i a l , 
and sou thern S i tkum quadrang l es .  Th e second set of exposures is l ocated to th e north east i n  th e Suther l i n ,  
G l i de ,  and D ixonvi l l e qu adrang l es .  

L i th o l ogy: The  upper Umpqua  Format ion consi sts of a max imum of 3 , 900 feet  of o l ive-gree n ,  w e l l 
i ndu rated , m i caceous , fi ne- to coarse-grai ned l i th i c  and fe l dspath i c  wacke and over l y i ng gray s i l t 
s tone w i th m i nor i n terbedded sandstone . Low i n  th e sect ion th e sandstone  contai ns q uartz i te and basa l t  
pebb l es and d i sp l ays cross -bedd i ng ,  r i pp l e  marks ,  and mud cracks l oca l l y .  A I  though th e sandstone i s  
mi caceou s ,  i t  i s  no t  as m i caceous as the  over l y i ng Tyee Formation . 

S tructure : The upper U mpqu a  Formation exh i b i ts norther l y  str i kes and gent l e  d i ps . 

Contacts :  The  upper U mpqua  Format ion  rests u nconformab l y  u pon th e m i dd l e  and low er members of the 
Umpqua Format ion , th e O tter Poi n t  Formati o n ,  th e H umbug Moun ta i n Formati o n ,  and the Roc ky Po i n t  
Format ion . I t i s  over l a i n  by  th e Tyee Format ion w i th s l i gh t  angu l ar u nconform i ty . I n  t he  G l i de -Dixon
v i l l e  area l ower Umpqua  i s  thrust over upper U mpq ua a l ong th e northwester l y-trend ing  Bonanza fau l t .  

Age :  A m i dd l e  Eocene age i s  ass igned to th e u pper U mpq ua Formation o n  th e bas i s  o f  m i crofoss i l s  and 
strat igraph i c  pos i t ion . 

References: Ba l dw i n ,  1 964 
Ba l dw i n ,  1 965 
Champ,  1 969  
E l ph i c ,  1 969 

WASSO N FO RMAT I O N  

Krans , 1 970 
Len t ,  1 969 
Tr i gger , 1 966 
Westh usi ng , 1 959 

Or ig i na l  descri p t ion :  We l l s ,' F .  G . ,  1 956 , Geol ogy of the Medford quadrang l e ,  O regon -Ca l i forn i a :  
U .  S .  Geo l  . S u rvey Map GQ-8 9 .  
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Distr i but ion : The term Wasson Format ion refers to th e u pper part of the Li tt l e  Bu tte Vo l can i c  Ser i es i n  
the Medford area . 

L i tho l ogy: Th e Wasson Format ion i s  a th i c k ,  d i s t i nc ti ve ,  and pers i s tent  seri es of rhyo l i t i c  to dac i t i c  
pyroc l ast i c s ,  f low agg l omerates , f l ow brecc i as ,  and tu ffs . The  most d i st i nc t i ve bed  i s  a th i c k ,  wh i te ,  
ch a l ky tuff w i th occas iona l  l eaf pr i n ts and  p l aty fractu re . Th e top  of  t he  un i t  i s  marked by  a f low of  
red  egg I omerati c andesi te . 

Contacts :  The Wasson Format ion rests conformab l y  upon the Roxy Format ion  and is over l a i n  by th e H epps ie  
Andes i te  of Miocene age w i th probab l e unconformi ty . 

Age :  An O l igocene age i s  ass igned to the Wasson Formati on . 

References: We l l s ,  1 956 

W H ITSETT L I MESTON E  L ENT I LS 

Or ig i n a l  descr ip t ion :  Di l l er ,  J .  S . ,  1 898 , Desc ri pti on of th e Roseburg quadrang l e :  U .  S .  Geol . 
S urvey Geo l . Atlas , Fo l io 49 . 

D i str i bu t ion :  Wh i tsett L imestone Lent i l s  occur  i n  the O tter Poi n t  and R idd l e  Format ions of au thors 
(Dothan Format ion of We l l s  and Pec k ,  1 96 1 )  in  th e K l amath Mou ntai ns of sou thwestern O regon . The 
term does not refer to a si ng l e  strat ig raph i c  ent i ty, bu t rather to a parti c u l ar roc k  type having a 
w i de range of s tra t igraph i c  occurrences . 

L i th o l ogy,  age and contacts: Exposu res of gray , b ioc l ast i c  l i mestone  cons ist i ng l arge l y  of I noceramus 
and ech i no i d  fragments crop out a l ong Deer Creek in the Rosebu rg- Dixonv i l l e area and are ass igned to 
th e Whi tsett L i mestone  Lent i l s . The l i mestone occurs in beds mapped as R i dd l e  by I m l ay and  oth ers 
( 1 959) and as Otter Poi n t  Format ion by Champ ( 1 969) . 

A Port l and i an age i s  suggested for th e l i mestone by the occurrence of Durang i tes and  Buc h i a  
p ioch i i  i n  t h e  ad j acent  strata . However , th e addi t iona l  occurrence of th e Val ang i n i an pe l ecypod ,  
Buch i a  crass ico l l i s ,  i n  the associ ated strata adds confusi on t o  th e age  o f  the u n i t .  F i na l  c l ar i f icat ion 
must aw a i t  poss i b l e redefi n i t ion of th e Buch i a  spec i es ,  systemati c samp l i ng of the i n l and  l ate Mesozoi c  
sect i on ,  and more accurate mappi ng . ---

Microfossi l s  i n  th i n l y  bedded , p i n k  to w h i te ,  fi ne-grai ned l i mestone i n  th e Roberts Creek area 
revea l  a Cenoman i an-Turon ian  age for the Wh i tsett L imestone Lent i l s  in that area . J ohnson ( 1 965) 
i n d i cates that the l ent i l s  are i nterbedded w i th l ate Cretaceous strata , wh ereas Champ ( 1 969) suggests 
that s im i l ar beds a short d i stance to the east are e i ther fau l ted i n to th e O tter Po i n t  Formati on or are 
u n conformab l e over the O tter Po i n t  (R idd l e  Format ion  of I m l ay and oth ers , 1 959) . 

References :  Ch amp , 1 969 
I m l ay and oth ers , 1 959 
Joh nso n ,  1 965 

W I L LAMETTE S I LTS 

Or ig i n a l  desc r i pt ion :  A l l i son , I .  S . ,  1 953 , Geo l ogy of th e A l bany quadrang l e :  O regon Dept . Geol . 
Mi n .  I ndus . Bu l l.  37 . 

D i str i bu t ion : The Wi l l amette S i l ts man t l e  o l der u n i ts over w i de areas i n  the Wi l l amette Va l l ey be low 
an e l evat ion of approxi mate l y  400 feet . The spec i fi c  d is tr i bu tion  and nature of  th e u n i t  are ,  however , 
poor l y  u nderstood . A l l i son ( 1 953) maps extens ive l ow l and depos i ts i n  the A l bany q uadrang l e  as Wi l l amette 
S i l ts ,  and G l enn ( 1 965) extends the u n i t  northward to i nc l ude s i mi l ar and cont i guous depos i ts .  Ba l dw i n  
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(or a l  commu n i cati on ,  1 970) be l i eves the u n i t  shou l d  be restr i c ted to i nc l ude o n l y  th e th i n ,  g l ac i a l l y
der ived upper depos i ts and not the th i c ker under l y i ng l acustr i ne  deposi ts w i th wh i ch they are sometimes 
confused (see l ate P l e i stocene I akebeds) . 

L i tho l ogy:  The W i l l amette S i l ts consist  of l igh t  brow n ,  mott l ed ,  homogeneous s i l t  h av i ng a compos i t ion  
i nd icat ive of  a source up  the Co l u mbi a Ri ver . Th e remarkab l y  u n i form textu re i s  i n terrupted l oc a l l y  
w i th cross-beds , basa l t i c  grave l s  a n d  i nd i s t i nc t  th i n - t o  medi u m - para l l e l  beddi ng . T h e  Wi l l amette 
S i l ts are assoc i ated w i th scattered g l ac i a l  errati cs  and probab l y  were der i ved from the l ate Wi sconsi n 
Missou l a  F l ood (see Por t l and  Sand for fu rth er d i scuss ion) . 

S tructu re :  Th e Wi l l amette S i l ts are f l a t- l y i ng i n  th e l ower parts of the W i l l amette Va l l ey and  conform 
to l oca l  topograph y at  e l evations of about 400 feet . At th e h igh er e l evat ions  the un i t  i s  someti mes 
not d i sti ngu ished from th e u nder l y i ng o l der formations . 

Contacts :  The W i l l amette S i l ts are unconforma b l e  over th e o l der u n i ts . 

Age: Ba l dw i n  ( 1 964) ass i gns a l ate Wiscons i n  age to the W i l l amette S i l ts and G l en n  ( 1 965) demonstrates 
th at the u n i t  is younger th an  34, 000 years o l d  on th e bas i s  of rad iometr i c  ev i dence . The W i l l amette 
S i l ts may grade l atera l l y  to th e north i n to the grave l l y  veneer w h i ch  over l ies the Por t l and  Sand i n  the 
Port l and area . 

References: Al l i son , 1 953 
Ba l dw i n ,  1 957  
Ba l dw i n ,  1 964 

YAMH I L L F O R MAT I O N  

Ba l dw i n  and others,  1 955 
G l en n ,  1 965 
Tr i mb l e ,  1 963 

O r i g i n a l  desc r i pt ion :  Ba l dw i n ,  E .  M . , Brow n ,  R .  D . ,  J r . ,  Ga i r ,  J .  E . , and Pease ,  M. H . ,  J r . , 1 955 , 
Geology of th e Sher i dan  and  McMi nnv i l l e  quadrang l es ,  O regon: U . S .  Geo l . Survey Map OM 1 55 .  

D i str i bu t ion :  The Yamh i l l  Format ion i s  exposed a long th e eastern edge  of th e north ern Coast Ranges i n  
th e Sher i dan , Yamh i l l ,  and Da l l as quadrang l es .  Th e u n i t  a l so i nc l udes the " m i dd l e  Eocene vo l can i c  
and  sed i mentary rocks" o f  Ba l dw i n  and Roberts ( 1 952) i n  th e Grand Ronde quadrang l e  (the i r  Sp i r i t  
Mou n ta i n q uadrang l e)  t o  th e west (Ba l dw i n  and  oth ers , 1 955) . 

L i th o l ogy: The Yamh i l l Format ion cons ists of up to 5 , 000 feet  of fa i nt l y  bedded , med i u m  to dark g ray , 
m i caceous s i l tstone  and sandstone .  Th e l owermost part of th e sect i on  i n  the northern part of the Da l l as 
quadrang l e  is composed of 500 feet of dark-gray sh a l e  w i th l i me-cemented sandstone  i nterbeds over l a i n  
b y  an  equ a l  th i c kness of  gray-green basa l t i c  sandstone presu mab l y  der ived from nearby i s l ands o f  S i l etz 
River vo l can ic s . 

The  base of th e sect ion i s  occup i ed l oca l l y by sha l l ow-water l i mestone  beds (R i c krea l l L i mestone  
member , Ba l dw i n ,  1 964) wh ere the seq u ence  l aps agai nst the  S i l etz R iver  Vo l ca n i c  Ser i es . The l i me 
stone consi sts of abraded sh e l l  fragments , foram i n i fers , c a l careous a l gae ,  a n d  tuffaceous mater i a l  
der ived from the u nder l y i ng vo l c a n i c  rocks . T h e  l i mestone i s  q u ar r i ed for agri c u l tu ra l  purposes . 

Contacts :  The Yamh i l l  Format ion unconformab l y  over l i es the S i l etz Ri ver Vo l can i c  Ser ies i n  th e Da l l as 
quadrang l e  and i s  over l a i n  unconformab l y  by the Nestucca  Format ion  i n  the Sher idan-Mc Mi nnvi l l e 
regi on . Th e l ower Yamh i l l  Format ion passes l atera l l y  to the sou th i nto the Tyee Formation . 

Age: The Yamh i l l  Format ion i s  u pper m i dd l e  to l ower  l ate Eocene i n  age . I t  corre l ates i n  part w i th the 
u pper Domeng i n e  and l ower Te jon  S tates of Ca l i forn i a ,  th e B- I A zone of Lai m ing , and th e E l kton , Sacch i  
Beach , and Lorane S i l ts tone members of th e Tyee Format ion . 
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References :  Ba l dw i n ,  1 947 ( 1 964 revi s ion)  
Ba l dw i n ,  1 964 
Ba l dw i n  and oth ers , 1 952 

YAQU I NA FO RMAT I O N  

Sch l i c ker , 1 962 
S tewar t ,  1 957 
Youngqu i s t ,  1 962 

5 1  

Orig i na l  desc r i pt ion :  H arr i son and Eaton (firm) , 1 920, Report on  i nvest igat ion of o i l  and gas poss i b i l i t i es 
of western Oregon :  Oreg . Bur . Mi nes and G eo l . ,  Mi nera l Res . of Oreg . ,  vo l . 3 ,  no . I , p .  3-37 .  

D i str i bu t ion :  The Yaqu i na Format ion i s  of rather l i m i ted d i s tr i bu t ion ,  bei ng restri c ted to  the coast of  
northwestern O regon between N ewport and Yach ats . The type l oca l i ty is at  Yaq u i na Bay . 

L i tho l ogy: Th e Yaqu i na Formati on  consi sts of approx i mate l y  2 ,  700 feet of d e l ta i c ,  sh a l l ow -water , 
l i gh t -gray to brow n ,  poor l y  conso l i dated , fi ne- to med i u m -grai ned tu ffaceous sandstone and mudstone . 
Loca l l y foss i l i ferous sandstones r i ch i n  c a l c areous concret ions l ow i n  the sect ion  pass upward i n to gr i t ty ,  
cross-bedded brack i sh a n d  near-shore mar i ne sandstone and s i  I ts tone . 

The u n i t  a l so exh i bi ts marked l atera l var iat ions  w i th coa l -beari ng beds , cong lomerates , and 
coarse-gra i ned sandstone deve l oped loca l l y .  I n the v i c i n i ty of Heceta H ead th i ck -bedded basa l t i c  
cong l omerates a n d  g r i ts over l y i ng t h e  vo l ca n i c  sedi ments of the To l edo Formation  are tentat i ve l y  ass i gned 
to th e Yaq u i n a  Format ion by Vokes and oth ers ( 1 949) . 

S tructure :  Th e Yaq u i na Formation  is gent l y  d i pp i ng to moderate l y  d ipp ing  i n  the north . 

Contacts :  Most recent evi dence i nd i cates tha t  th e Yaq u i n a  Formation is conformab l e  on the To l edo 
Format ion and i n terfi ngers w i th the l ower Nye Formati on . 

Age: The Yaq u i n a  Format ion  is l ate O l i gocene i n  age . 

References :  Ba l dw i n ,  1 964 
S nave l y  and oth ers , 1 969 
S nave l y  and Vokes , 1 949 

S tewart , 1 956 
Vokes and others , 1 949 
Youngqu i s t ,  1 96 1  
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Q U A D R A N G L E S  

The fo l l ow ing  a l ph abet ized l i s t  of quadrang l es i s  presen ted as an  a i d  to the geo l og i s t  i n  trac i ng  dow n  
the recent I i teratu re for vari ous areas th roughout  w estern Oregon . After each quadrang l e  name are o n e  or 
more c i tat ions  referr i ng to pu b l i cat ions ,  theses , and reports wh ich  are l i sted in th e b i b l i ography and w h i ch 
contai n a geo l og i c  map of part or a l l of the part i cu l ar quadrang l e .  The accompany i ng map w i l l  a i d  the 
reader i n  determ in i ng th e names of th e q uadrang l es of i n terest to h i m . The reader i s  referred to You ngqu i s t  
( 1 96 1 )  for an exce l l en t  bi b l iography of mu ch of th e o l der l i terature w h i ch i s  not  c i ted h ere . 
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C O R R E L A T I O N  C H A R T S  

The corre l at ion charts are ou tgrowths of the i n terpretati ons pre
sente.d in th e text . As such , they i n corporate much of th e recent  i nforma
t ion  and many of the more recent i n terpretat ions regard ing  the format ions 
of western Oregon . Because the corre l at ion  charts are not mere l y  co l l ec 
t i ons of previous l y  pu b l i sh ed co l u mnar sec t ions ,  bu t rather the i n terpreta 
t ions  of one parti cu l ar wr i ter , however , they w i  I I  probab l y  not meet w i th 
th e comp l ete sat isfact ion of th e readers . It i s  emph as i zed th a t  the ch arts 
are not i n tended as the fi n a l  word , but mere l y  as an i n terpretation wh i ch 
i s  su b jec t  to change . I t  i s  hoped tha t  the corre l ati on charts as we l l as th e 
text wi l l  prompt much d i scuss ion , c r i ti c ism , and cri t i ca l  though t ,  and i n  
so doi ng w i l l  contr i bute to our  u nderstandi ng of th e geo l ogy o f  western 
O regon . 



C O R R E L A T I O N C H A R T S  6 1  

L o c ality Map for C orrelat ion Chart 

0 
CD 

@ 
* S A L E M  

@ 
0 Eug e n e  

@ 

0 R o s e b u rg 

G) 0 M e dford  

@ 



6 2  G E O L O G I C  F O R M A T I O N S  O F  W E S T E R N  O R E G O N  
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* 

65 
( I ) ( 2 )  ( 3) 

M a e str i c ht i a n  
Lat e  

C ret a c e o u s  
Ca m p a n i a n  

B e d s  

(/) 
::::> ? ? 
0 

S a n t o n i a n  w 
u 
<{ 
1-
w 
0::: 

Con i a ci a n  

u 

Late 
w Tu ro n i a n  
1- C reta c e o u s  
<( 
....J 

-

B eds 

C e n o m a n i a n 

? ? 

A l b i a n  
(/) 
::::> 
0 

Apt i a n  w 
u 

� B a r re m i a n  D a y s  
w 1---
0::: C r e e k  
u H a ute r i v i a n  

For m a t i o n  

� 
1---

� 0::: Va l a n g i n i a n t h../? "V ? 

<{ m 
w H umbug 

B e rr i a s i a n  
-* Mt.9:, Con� 

1 3 0 - 140- I"'"-- R i d d l e  
Pu r b e c k i a n  

O t t e r  Pt. r-- D ot h a n  -
For m ati o n  t--

u 
For m a ti o n  Format ion -

(/) Portl a n d i a n  (/) 
<{ 
0::: 
::::> 
J 

K i m me ri d g i a n  
I I 

w I G a l i c e  Fo r m a t i o n  I 1-
Oxford i a n  ?-? <{ 

...J 

1 5 0 - 1 6 0* 

R o g u e  Fm . 

* A bsolute a g e s :  S u p p e ,  J o h n  ( 19 6 9) , I m l a y ,  R a l p h  E .  ( 1 970) , L a n phere , M a r v i n  A. , a n d  oth e rs ( 1 9 6 5).  



AGE YEARS* 

Pleistocene 

Southern 
Coast 
Range 
14) 

[eoguilla Fm.) �� 

1-----+- 2 I 
� 

Pliocene 

Centra l 
Coast 
Range 

( 5 )  

� 

Cen-tral 
Coast 
R a n g e  

(6)  

�-----r--+-12 � 

Northern 
Coast 
Range 

(7) 

Northern 
Coast 
Range 
(8 )  

Southern 
Willamette 

Volley 
( 9 )  

Southern 
WUiomette 

VaUey 
(10) 

-wma mette Sitts 

Northern 
Wltlo.mette Vol ley 

U ti 

Late Pleistocel'le� 
Lakebeds 

North 
Western 
Cascade 

1121 

East Central 
Willamette 

Volley 
(13) 

Central 
Western 
Cascade 

(14) 

South 
Western 
Cascade 

(15) 

M;oeene I I 

r----1 
I I I 2 ... ::.:.. 

ouvo
eene Tunnel 

Yaqulno Sa. 
Upper 

ToledO 

.... 

I I I 38 
L����;JJ, 

Moody * 
Shale 

Eocene 

Paleocene 

Pre-Tertiary 

Coaledo Fm. 

·r•• Formation 
Upper Umpua Fm. 

c:::::4-Mictdle Umpqua Fm. 
Ly, .. Ffft.. 

Cowlitz Fm.· ,!!mhil ,..._ , J � I Fisher of SchenCk 
Cowltz or NIIstucca_) ln Medford Quad. (Colestln ln M e d -

Formatioa ford QuadJ 

l1her of this report 

\Upper EOCine 
Morino SediiDHt 
of AIIiHft 1953 

65 
� t' *:;•:::'a���'::.�":,�, . 

- - - �� �  
* Geofogic Time Chort 

Oregon Dept. of GeoL 8 
Min. Indus. • t970 

* Nestueca Formation of 
Snavely. and others 

1969 

by Peck a otMn 0964) 

Lhili Buitle VOicoriiCi 
of wens O.set 



6 3  

B I B L I O G R A P H Y  

A l l i so n ,  I .  S . ,  1 953 , G eo l ogy of th e Al bany quadrang l e ,  O rego n:  O regon Department of Geo l ogy and 
Mi nera l I ndustr i es ,  Bu l l .  37 . 

A l l i son , I . S . ,  and Fe l ts ,  W .  M . , 1 956 , Reconna i ssance geo l og i c  map of th e Lebanon qu adrang l e: Oregon 
Department of Geo l ogy and Mi nera l I ndustri es map . 

Ar men tro u t ,  J .  M . , 1 967, The Tarhee l and Empire Formations , geo l ogy and pa l eonto logy of th e type sec
tions , Coos Bay , Oregon:  U n i v . Oregon master ' s  th es i s ,  unpub . 

Armentro u t ,  J .  M . ,  1 967, The Tarh e e l  and Empire  Formations , G eo l ogy and Pa l eonto l ogy of th e type 
sec t ions,  Coos Bay , O regon , Unpu b .  U n i v . O regon M. S .  th esi s . 

Ashw i I I ,  W . R . ,  1 95 1 , The geol ogy of the W i n berry Cree k area , Lane County, Oregon: Un i v . O regon 
master ' s  th esi s ,  63 p . , u npu b .  

B a l dw i n ,  E .  M . ,  1 945, Some revisi ons of the l ate Cenozo i c  stratigraphy o f  the sou thern Oregon Coast: 
J our . Geol . ,  vo l . 53, no . I ,  p .  35-46 . 

, 1 947, (rev i sed 1 964} G eo l ogy of th e Dal l as and Val setz q u adrang l e s ,  Orego n :  Oregon 
----"'Dept . Geo l ogy and Mi nera l  I n dustr i es Bu l l . 35 . Sca l e  1 :6 2 , 500 

, 1 955 , G eo l ogy of th e Mary ' s  Peak and A l sea q u adrang l es ,  Orego n :  U .  S .  Geol . S u rvey 
----�O i l  and G as I nvest . Map O M  1 6 2 . 

, 1 956 , G eo l og i c  map of th e l ower S i us l aw  Ri ver area, Oregon:  U .  S .  G eo l . S urvey Oi I 
_____ a

.
nd Gas I nvest . Map OM 1 86 .  

, 1 957, Drai nage Ch anges of th e W i l l amette R i ver at Oregon C i ty and Oswego ,  O regon:  
---""-7"· Northw est S c i . ,  vo l . 3 1 , no . 3, p .  1 09- 1 1 6 . 

, 1 96 1 , Geo l og i c  map of th e l ower U mpq ua Ri ver area , Oregon: U . S .  Geo l . S urvey Map 
-----;::O M-204 . Sca l e  1 : 62, 500 

, 1 964 , G eo l ogy of O regon : An n Arbor , Mich . ,  Edwards Bros . ,  I nc . 
----· 

, 1 964,  b ,  Thrust fau l ti ng i n  th e Roseburg area , Orego n :  The Ore B i n ,  vo l . 26 , no . 1 0 , 
----· p .  1 76 - 1 84 .  

, 1 965,  Geo l ogy of the sou th end of the Oregon Coast Range Terti ary bas i n :  Northwest Sc i . ,  
----

· 
vol . 39, no . 3, p .  93- 1 03 .  Sca l e  1 : 5 1 0 , 999 approx . 

, 1 966 , Some revisions of th e geo l ogy of the Coos Bay area , Orego n :  The Ore B i n , vo l . 28 , 
----n

·
o .  I I . 

, 1 96 9 ,  G eo l ogy of th e Myrt l e Po i n t  area,  Coos Cou nty , Orego n :  U .  S .  Geol . Survey , Minera l 
-----,.· l nv . F i e l d S tudy �ap MF 302 . 

B a l dw i n ,  E .  M . , Brow n ,  R .  D . ,  Gair , J .  E . , and Pease , M .  H . ,  J r . , 1 955,  Geo logy of th e Sher i dan 

and Mc Mi nnvi l l e quadrang l es ,  Oregon: U .  S .  G eo l . S urvey O i l and Gas l nv . Map OM 1 55 .  



6 4  G E OLOGIC FORMA TIONS OF WES TERN OREGON 

Ba l dw i n ,  E .  M . , and H ess , P .  D .  ( i n  press) Geo l ogy of th e Powers qu adrang l e :  O regon Dept . G eo l . and 
Mi nera l I n dustr i es ,  G MS -4 . 

B a l dw i n ,  E .  M .  and Roberts , A .  E . , 1 952 , G eo l ogy of th e S pi r i t  Mou ntai n quadrang l e ,  Orego n . U . S .  
Geo l . Survey , O i l  and G as l nv . Map O M  1 29 .  

Ba l es ,  W .  E ; ,  1 95 1 , Geol ogy of the l ower Br ice  Creek area,  Lane Cou nty , Orego n :  U n i versi ty O regon 
master ' s  th esi s ,  53 p . , u n pu b .  

Ba l ster , C .  A . , and Parsons,  R .  B . , 1 969, Late P l e i stocene stratigraph y ,  sou th ern Wi l l amette Va l l ey , 
Oregon:  Northwest S c i . ,  vo l . 43,  no . 3, pp . 1 1 6 - 1 29 .  

Bandy , 0 .  L . , B u t l e r ,  E .  A . , and Wrigh t ,  R .  C . ,  1 969, Al askan u pper Miocene mar i ne g l ac i a l  deposi ts 
and th e Turborota l i a  pachyderma datu m p l ane:  S c i en c e ,  vo l . 1 1 6 ,  no . 3905, p .  607-609 . 

Bar l ow ,  J .  L . , 1 955 , Th e geo l ogy of th e centra l th i rd of th e Lyons quadrang l e: U n i v . O regon master ' s  
th esis , 79 p . , unpu b .  

B i r d ,  K .  J . ,  1 967,  B iostratigraphy o f  th e Tyee Formation ; U n i v . W i scons i n  doctora l d i ss . , 209 p . ,  unpu b . 

B l ake , M .  C . ,  I rw i n ,  W .  P . , and Co l e man ,  R .  G . ,  1 967,  U ps i de -dow n metamorph i c  zonation , b l u esch ist 
fac i es ,  a l ong a reg i ona l  th rust in Cal i forn i a  and O regon : U .  S .  Geo l . Survey Prof . Paper 575-C ,  
p .  C I -C9 . 

Born , S .  M . ,  1 96 3 ,  G eo l ogy of th e sou th eastern th i rd of th e Pow ers qu adrang l e , Orego n:  U n i v . O reg . 
master ' s  th esi s ,  83 p . ,  5 f igs . , 20 p l ates i nc l . geo l . map and cross sec t .  

Bray , R .  A . , 1 958 , The petrography and petro l ogy o f  the O l i gocene i n trusi ves o f  w estern Lane County, 
Orego n :  U n i v . Oregon master ' s  thes i s ,  1 1 6 p . , u n pu b . 

Br istow , M .  M . , 1 959 , The geo l ogy of th e northw estern th i rd  of th e Marco l a  quadrang l e ,  Oregon: Un i v .  
O regon master ' s  th es i s ,  70 p . , i l l us . , geo l . map . 

Brow n ,  R .  D . ,  1 95 1 , The geo l ogy o f  the Mc M i n nv i l l e  q u adrang l e ,  O rego n :  U n i v . Oregon maste r ' s  th esi s ,  
54 p . ,  u n pu b . 

Bu rns , L .  K . ,  1 964, Sed i mentary petrography of th e U mpq ua Formation i n  th e axi a l  part of the southern 
Coast Range: U n i v . O regon master ' s  thes i s ,  1 54 p . , unpub . 

Champ , J .  G . , J r . , 1 969, G eo l ogy of th e north ern part of th e Dixonvi l l e quadrang l e ,  Orego n :  U n i v .  
O regon maste r ' s th esi s ,  8 6  p . ,  unpub . 

Church , C .  E . ,  1 970, Lead and Stront ium Isotope G eoch emi stry of th e Cascade Mountai ns:  U .  C a l . ,  
S anta Barbara , doc tor a l  d iss . 

Co l eman , R .  G . ,  1 967, Low -temperatu re reaction zon es and A l pi ne u l tramafi c roc ks of Ca l i forni a ,  Oregon , 
and Wash i ngton : U . S .  Geo l . Survey Bu l l . 1 247, 46 p . ,  1 6  fi gs . ,  6 tab l es . 

C o l eman , R .  G . , 1 969 , Co l ebrooke Schist of sou thwest Oregon: G eo l . Soc . America abs . for 1 969, pt . 3 ,  
Cordi I I  . Section , 6�th Ann . Mtg . 

Deacon , R .  J . ,  1 953,  A revis ion of upper Eocene and l ower O l igocene strati graph i c  u n i ts i n  the upper 
N eh a l em Ri ver basi n ,  northw estern O regon:  O regon State U n i v . Master ' s thesis , 84 p . , u npu b .  



B I B L I O G R A P H Y  6 5  

Deh l i nger , P . , Bowen , R . G . , Ch i bur i s ,  E .  F . ,  and Westph a l , W .  H . ,  1 96 3 ,  l nvest i gat ions of th e earth 
quake of November 5 ,  1 962 , north of Port l and : The  Ore B i n , vo l . 25 , no . 4 ,  p .  53-68 . 

Dento n ,  G .  H . ,  and Armstrong ,  R .  L . , 1 969,  Miocene-P l iocene g l ac i at ions i n  sou th ern A l aska : Amer . 
J our . S c i . ,  vo l . 267, p .  1 1 2 1 - 1 1 42 .  

D i l l er ,  J .  S . ,  1 900, Th e Bohem ia  Mi n i ng Reg ion of western O regon :  U . S .  Geo l . Su rvey 20th An n .  Rept . , 
pt . 3, p .  1 -36 .  

Dodds , R .  K . , 1 965,  G eo l ogy of th e w estern ha l f  of th e Svenson quadrang l e ,  O regon: Oreg . U n i v . master ' s  
thes i s ,  1 963 ,  1 1 4 p . , 8 fi gs . , 1 2  p l a tes i nc l . geol . map . 

, 1 969 ,  The age of the ' Co l umb ia  R iver Basa l ts '  n ear Astor i a ,  Oregon:  Proceed i ngs of th e 
-----: Second Co l u mb i a  R i ver Basa l t  Sympos ium , Cheney , Wash . ,  p .  239-270 . 

Do l e ,  H .  M .  (ed . ) , 1 968 Andes i te Conference Gu idebook: I n ternat iona l U pper Mant l e  Proj ect Sc i ent i f i c  
Report 16-S ,  Oregon Dept . Geo l . and Minera l I ndustr ies , Bu l l .  62 ,  1 07 p .  

Dott , R .  H . ,  1 966 , Eocene d e l ta i c sed i mentat ion at Coos Bay , Oregon :  J ou r .  Geo l . ,  vo l . 74 , no . 4 ,  
p .  373-42 1 . 

, 1 966 , Late J u rass i c  unconformi ty exposed i n  sou thwest O regon : Th e Ore B i n ,  vo l . 28 , no . 5 . -----

, 1 965 , Mesozo i c -Cenozo ic  tecto n i c  h i story of th e sou thwest Oregon Coast re l at ion to Cordi l l eran 
----' orogenes i s :  Unpu b . rept . , Oregon Dept . G eo l . and Mi nera l  I ndustr i es ,  36 p .  

, 1 962 ,  Geo l ogy of th e Cape B l anco area ,  sou thw est O regon : The Ore B i n ,  vo l . 24, no . 8 .  
----· 

Eh l en ,  J . ,  1 96 7, Geo l ogy of the S tate Parks near Cape Arago,  Coos County , Oregon : The O re B i n ,  
vo l . 29,  no . 4 .  

E l ph i c ,  L .  G . ,  1 969,  G eo l ogy o f  the sou thern one-th i rd o f  the G l i de quadrang l e ,  O regon : Un i v . Oregon : 
master ' s  th es i s ,  78 p . , unpu b . 

Enge l hardt , C .  L . , 1 966 , Pa l eozo i c -Tr i ass i c  contact i n  th e K l amath Moun ta i ns ,  J ackson County,  sou thwestern 
Oregon :  U n i v . Oregon master ' s  thesi s ,  98 p . ,  unpub . 

Fa i rch i l d ,  R .  W . ,  1 966 , Geo l ogy of T .  29 S . ,  R .  I I  W .  i n  th e S i tkum and Coqu i l l e quadrang l es ,  Coos 
Coun ty , Orego n :  U n i v . Oregon master ' s  thesi s ,  68 p . ,  unpub . 

Farooqu i ,  S . ,  1 969,  S tra i t i graphy  and Petro l ogy of the Port Orford Cong l omerate,  Cape B l anco , Orego n :  
U n i v . Oregon master ' s  thes i s ,  unpu b .  

F e l ts ,  W .  M . , 1 936 , Th e geo l ogy o f  th e Lebanon quadrang l e : Oregon S tate Co l l ege master ' s  thes i s ,  8 1  p .  

G l en n ,  J .  L . , 1 962 ,  Grave l depos i ts i n  th e W i  l l amette Va l l ey between S a l e m  and Oregon Ci ty ,  Orego n :  
T h e  O r e  B i n ,  vo l . 24 , no . 3 ,  p .  33-47 .  

, 1 965 ,  Late Quaternary sedi mentat ion  and geo l og i c  h i story of th e north W i l l amette Va l l ey ,  
------, Oregon :  Oreg . S tate U n i v . doc tora l  d i ss . ,  23 1  p . ,  47 figs . ,  25 tab l es ,  geo l . map . 

Gr iggs ,  A .  B . , 1 969,  Geo l ogy of th e Cascade Range:  Mi nera l and water resources of O regon , O regon 
Dept . Geo l . and Mi nera l I n dustri es , Bu l l .  64, p .  53-59 . 

H a l stead , P .  N . ,  1 955 , The geo l ogy of th e north ern th i rd  of th e Lyons quadrang l e ,  O regon : U n iv . Oregon 
master ' s  th es i s ,  87  p . , u npu b . 



6 6  G E O L O G I C  F O R M A T I O N S  O F  W E S T E R N  O R E G O N  

H armes , J .  E . , 1 957, G eo l ogy of the sou theast quarter of  th e Camas Va l l ey quadrang l e ,  Doug l as Coun ty ,  
Oregon :  Oregon S tate Un i v . master ' s  thes i s ,  7 1  p . ,  unpub . 

H arper , H .  E . , 1 946 , Pre l im i nary report on th e geo l ogy of th e Mo l a l l a  q uadrang l e : Oregon S tate Un iv . 
master ' s  th es i s ,  26 p . , u n pu b . 

H art ,  D .  H .  and Newcomb , R .  C . ,  1 965,  Geol ogy and ground water of the Tua l a t in  Va l l ey , Oregon :  
U .  S .  Geo l . Su rvey , WS P 1 833 . 

Hauck ,  S . M . , 1 962 ,  Geo l ogy of the sou thwest quarter of th e Brownsv i l l e quadrang l e ,  Oregon :  U n i v . 
Oreg . master ' s  thes i s ,  82  p . ,  3 f igs . , 5 tab l es ,  1 4  p l ates , i n c l . geol . map and sect ions . 

H eacoc k ,  R .  L . ,  1 952,  S trat ig raphy and foram i n i fera of th e u pper part of th e N ye Format ion , Yaqu i na 
Bay ,  Oregon : Oregon S tate Un i v . master ' s  th esi s ,  47 p . , u npub . 

H e i nr i ch , M . A . , 1 966,  Geo l ogy of the App l egate Grou p ,  K i nney Mt . area,  Jackson Cou nty , U n i v . 
Oregon master ' s  thes i s ,  1 07 p . ,  u npub . 

H e l m i ng ,  R .  H . ,  1 96 6 ,  Petro l ogy of th e Rogue Formati on , southwest O regon : U n i v . Oregon master ' s  
th esis , 8 1  p . , unpu b .  

H ess , P .  D . ,  1 967,  Geo l ogy o f  the northeast  quarter o f  th e Powers quadrang l e ,  O regon :  U n i v . Oregon 
master ' s  th es i s ,  91 p .  

H i c ks ,  D .  L . , 1 964,  Geo logy of th e sou thw est quarter of th e Roseburg quadrang l e ,  Oregon :  U n i v . Oregon 
maste r ' s  thesi s ,  1 964,  65 p . , 5 f igs . , I tab l e ,  1 3  p l ates i n c l . geol . map and cross sec t ions . 

H i xson , H .  C . ,  1 965,  Geol ogy of th e southwest quarter of th e D ixonvi l l e quadrang l e ,  Orego n :  U n i v .  
O regon master ' s  thes i s ,  1 965 ,  9 7  p . ,  I I  f igs . , 1 4  p l ates i n c l . geo l . map and cross sect ion . 

Hodge ,  E .  T . , 1 938 , G eo l ogy of th e l ower Co l u mb i a  R iver :  Geo l . Soc . Amer i ca Bu l l . ,  vo l . 49, no . 6 ,  
p .  83 1 -930 . 

H oover , L . , 1 963,  Geo l ogy of th e An i  auf and Dra i n  quadrang l es ,  Doug l as and Lane  Cou nt i es ,  Oregon :  
U .  S .  Geol . Survey Bu l l .  1 1 22-D . S c a l e  1 : 62 , 500 . 

H opki ns , W .  S . ,  J r . , 1 96 7, Pa lyno l ogy and i ts pa l eoeco l og i c a l  app l i cat ion i n  the Coos Bay area , O regon : 
The Ore B i n ,  vo l . 29 , no . 9 ,  p .  1 6 1 - 1 84 .  

H otz , P .  E . ,  1 969 ,  Re l at ionsh i ps between th e Doth an and Rogue Formations ,  southwestern O regon : U . S .  
Geo l . Survey , Prof . Paper 650-D ,  p .  D I 3 1 - D I 37 .  

Howard , J .  K . ,  1 96 1 , S trat igraphy and struc ture of the Cape Sebast i an-Crook Poi n t  area , southwest Oregon :  
U n i v . Wi sconsi n m aster ' s  thesi s ,  52 p i , 5 p l ates , 6 f igures ,  i nc l . geo l . map . 

Howard , J .  K .  and Dott , R .  H . , J r . , 1 96 1 , Geo l ogy of Cape Sebast ian  State Par k  and i ts regiona l 
re l at ionsh i ps :  The Ore B i n ,  vo l . 23,  no . 8 ,  p .  75-8 1 . 

H owe , H .  V . , 1 926 , Pan-Amer i can Geo l og i s t ,  vo l . 45,  no . 4 ,  p .  295-306 . 

H owe l l ,  P .  W . , 1 96 2 ,  Depos i t iona l  Environment of th e Port l and H i l l s S i l t : Geo l . Soc . Oregon Coun try 
N ews Letter , vo l . 28 , no . 4, p .  1 7-20 . 

Hsu , K .  J . ,  1 968 , Pr i n c i p l es of me l anges and th e i r  bear i ng  on the Franc iscan - K noxv i l l e paradox: G eo l . 
Soc . Amer i ca  Bu l l . ,  vo l . 79 , p .  1 063- 1 074 ,  2 figs . ,  2 p i s . 



B I B L I O G R A P H Y  6 7  

H u nter , R .  E . , C l i fton , H .  E . ,  and Ph i l l i ps ,  R .  L . , 1 970 , G eo l ogy of th e stacks and reefs off th e sou th ern 
Oregon Coast: Th e Ore Bi n ,  vo l .  32, no . 1 0, p .  1 85-201 . 

I m l ay ,  R .  W . ,  Do l e ,  H .  M . , We l l s ,  F .  G . ,  and Pec k ,  D . ,  1 959 , Re l at ions of certa i n  upper J u rass i c  
and l ower Cretaceous formations i n  southwestern O regon : Ameri can Assn . Petro l eum G eo l og i s ts 
Bu l l . ,  vo l . 43,  no . 1 2 ,  p .  2770-2785 ,  3 f igs . 

I rw i n ,  W .  P . ,  1 964, Late Mesozoic  orogen ies i n  the u l tramafic be l ts of northwestern Ca l i forn i a  and  sou th
western O regon : U . S .  Geo l . Survey Prof . Paper 501 -C , p .  C I -C9 . 

J oh nson , W .  R . ,  1 965,  Struc ture and strat igraphy of th e sou theastern quarter of th e Roseburg 1 5 '  q uadrang l e , 
Dou g l as Cou n ty , O regon :  O regon Un iv . m aster ' s  th esi s ,  85 p . ,  7 f igs . , 1 8  p l ates i n c l . geo l og i c  
map ,  3 tab l es . 

Jones , R .  W . ,  1 959 , Lower Terti ary fora m i n i fera from Wa ldpor t ,  Orego n :  Oregon S tate U n iv . master ' s  
th es i s ,  8 1  p . , u npu b .  

, 1 969,  Buch i a  zonation  i n  th e Myrt l e  Grou p ,  S .  W .  Oregon :  Geo l . Soc . Amer i ca Abs . for 
----r: 969 ,  p .  1 3 ,  Cord . Sec . 65th Ann .  Mtg . 

Ka iser , W .  R . , 1 962 ,  The l ate Mesozoi c  geo l ogy of th e Pearse Peak D ior i te ,  sou thwestern Oregon : U n i v . 
Wisconsi n master ' s  thesis , 75 p . ,  22 figs . ,  geo l . map and sec t ions . 

Kays , A .  M . , 1 970,  Western Ccscades vo l can i c  ser i es ,  South U mpqua Fa l l s reg ion , O regon :  The Ore B i n ,  
vo l . 32 , no . 5 ,  p .  8 1 -94 . 

K l oh n ,  M .  L . , 1 967,  G eo l ogy of th e north -centra l  part of th e Coos Bay quadrang l e ,  Oregon :  U n iv . 
Oregon master ' s  th esi s ,  59 p . ,  unpub . 

Kac k ,  J .  G . ,  1 960,  Geo l ogy of the H umbug Moun tai n area , southwest O regon : Wiscons i n  U n i v . master ' s  
thesis , 1 960,  33 p . , I I p l ates and b ib  I . ,  geo l . map,  (u nnumbered pages) . 

, 1 964,  Late Mesozo i c  orogenesis  and sed i mentat ion , K l amath Prov i nc e ,  southwestern Oregon 
-----;.Coast : Wiscons i n  U n i v . doc tora l d i ss . , 282 p . ,  72 figs . ,  3 p l ates i nc l . geo l . map and  cross 

sect ions . 

, 1 966 , Late Mesozo i c  strat igraphy and tec ton i c  h i story , Port Orford-Go l d Beach area , south -
____ , 

western Oregon coast: Am . Assoc . Petro l eum Geo l . Bu l l . ,  vo l . 50,  no . I ,  p .  25-71 . 
Sca l e  1 : 1 25 , 000 . 

Koch , J .  G . ,  Ka iser , W .  R . ,  and Dott , R .  H . ,  J r . ,  1 96 1 , Geo logy of the Humbug Mou nta i n  State Park 
area :  Th e Ore B i n ,  vo l . 23,  no . 3 ,  p .  23-30 . 

Krans , A .  E .  B . ,  1 970, Geo l ogy of th e northwest quarter of the Bone Moun tai n quadrang l e ,  O regon : 
master ' s  th es i s ,  U n i v . Oregon ,  82 p . , unpub . 

Lanphere , M .  A . , I rw i n ,  W .  P . , and Hotz , P .  E . , 1 968 , Isotop ic  age of th e N evadan  orogeny and o l der 
p l u ton i c  and metamorph i c  events i n  th e K l amath Mou nta i ns ,  Ca l i forn i a :  Geo l . Soc . Amer ica 
Bu l l . ,  vo l .  79 , p .  1 027- 1 052 , ? fi gs . ,  I p l . 

Lanph ere , M .  A .  and I rw i n ,  W .  P . , 1 965,  Carboni ferous i sotopi c age of metamorph i sm of the Sa l mon 
Hornb l ende Sch i st and Abrams Mi c a  Sch i st ,  sou th ern K l amath Mou nta i ns ,  Ca l i forni a ,  U .  S .  
Geo l . Survey Prof . Paper 525-D,  p .  D27-D33 . 



6 8  G E O L O G I C  F O R M A T I O N S  O F  W E S T E R N  O R E G O N  

Lawrence ,  J .  K . , 1 96 1 , Geo l ogy of th e sou th ern th i rd  of the Su ther l i n  quadrang l e ,  O regon: U n i v . Oregon 
master ' s  th es i s ,  1 00 p . , u npu b .  

Le nt ,  R .  L . , 1 969,  Geo logy o f  th e sou thern h a l f  o f  th e Lang l oi s  quadrang l e ,  O regon : U n i v . Oregon 
doc tora l d i ss . , 1 89 p . , u npu b .  

Lew i s ,  R .  Q . ,  1 950, Geo l ogy o f  th e sou th ern Coburg H i l l s i n c l u d i ng the Spr i ngfi e l d-Goshen area : U n i v . 
Oregon maste r ' s  thes i s ,  58 p . ,  unpu b . 

Love l l ,  J . P .  B . , 1 969,  Tyee Format ion :  undeformed tu rbi d i tes and  the i r  l a tera l equ iva l en ts :  Mi nera l ogy 
and pa l eogeography :  Geo l . Soc . Amer i ca  Bu l l . ,  vo l . 80, p .  9-22 . 

Lowry , W .  D . , and Ba l dw i n ,  E .  M . , 1 952 , Late Cenozo i c  geo l ogy of th e l ower Co l u mb i a  R iver va l l ey ,  
O regon and Wash i ngton :  Geo l . Soc . Amer i ca  Bu l l . , vo l .  63 ,  p . l -24 , 3 figs . ,  2 p l s . 

Lu n d ,  E .  H . ,  and Ba l dw i n ,  E .  M . , 1 969,  D iori te i n trus i ons between S ixes and Pi sto l  Ri vers , southwestern 
Oregon :  Th e Ore B i n ,  vo l . 3 1 , no . 1 0, p. 1 93-206 . 

Mac leod , N .  S . ,  1 969,  Geo l ogy and  igneous petro l ogy Sadd l ebac k area , c en tra l O regon Coast Range :  
U n i v . Ca l . ,  Santa Barbaro: doc tora l  d i ss . ,  205 p .  

Maddox , T . ,  1 965 ,  Geo l ogy of th e sou thern th i rd  of  th e Marco l a  quadrang l e ,  Oregon :  Oregon U n i v . 
master ' s  thes i s ,  1 965,  78 p . , 4 figs . ,  3 tab l es ,  1 8  p l a tes i nc l . geo l . map and cross sec t ions . 

Magoon , L .  B . ,  1 966 , Geo l ogy of T .  28 S . ,  R . I I W .  of the Coqu i l l e and S i tkum quodrong l es ,  O regon : 
U n i v . Oregon master ' s  thes i s ,  73 p . ,  unpub . 

Mangum , D . ,  1 96 7, Geo l ogy of Cape Loo kou t  S tate Park ,  near T i l l amoo k ,  Orego n :  Th e O re B i n , vo l . 28 , 
no . 8 ,  p .  85- 1 09 .  

Medari s ,  L .  G . ,  J r . ,  and Dott , R .  H . ,  1 970 ,  Mon t l e -der ived peri dot i tes i n southwestern O regon :  Re l ati on 
to P l ate Tecton i cs: Sc i ence ,  vo l .  169,  no . 3949, p .  971 -974 . 

Moore , E .  J . ,  1 963 ,  Miocene mari ne  mo l l usks from th e Astor ia  Format ion i n  O regon :  U .  S .  G eo l . Su rvey 
Pro f .  Paper 4 1 9 .  

Moore ,  J .  F . , 1 957, G eo l ogy o f  th e north east quarter o f  the Camas Va l l ey quadrang l e , Doug l as Cou nty , 
Oregon :  Oregon S tate U n i v . maste r ' s  thes is ,  95 p . , unpu b .  

N e l son , E .  B . , 1 966 , Geo l ogy o f  th e Fa i rvi ew -Mc K i n l ey area ,  centra l Coos Cou n ty ,  O regon : U n i v . O regon 
master ' s  th es i s ,  59 p . , unpu b .  

Patterson , P .  V . , 1 96 1 , Geo l ogy of th e north ern th i rd o f  the G l i de quadrang l e ,  O regon :  O regon U n iv . 
master ' s  th es i s ,  1 96 1 , 83 p . ,  1 7  p l ates , 3 fi gs . , i nc l . geol . map . 

Payton , C .  C . , 1 96 1 , The geo l ogy of th e m idd l e  th i rd of th e Su ther l i n  quadrang l e ,  O regon :  Oregon Un i v .  
master ' s  th es i s ,  1 96 1 , 8 1  p . , 2 f igs . ,  1 6  p l ates i nc l . geo l . map . 

Pease , M .  H . ,  J r . ,  and Hoover , L i nn , 1 957, G eo l ogy of th e Doty-Mi not Peak area ,  Wash i ng ton :  U . S .  
Geo l . Su rvey O i l  and Gas l nv . Map O M  1 88 .  

Peck ,  D .  L . ,  1 960,  Geo l og i c a l  reconna i ssance of the Western Cascades i n  Oregon north of l a t i tude 43° : 
Harvard Un i v . doc tora l  d i ss . ,  1 960,  232 p i , f igs . , tab ! es , geo l . map and sec tions . 



B I B L I O G R A P H Y  6 9  

Pec k ,  D .  L . ,  1 960b ,  Reconna i ssance of th e Western Cascades i n  Oregon north of l at i tude 43° , U .  S .  
Geo l . Survey Open -fi l e  report . 

, 1 960c , Cenozoi c  vo l can i sm  of the Oregon Cascades: U .  S .  Geol . Su rvey Pro f .  Paper 400-B ,  
----p .  B308-B3 1 0 .  

Peck ,  D .  L . ,  Gr iggs , A .  B . , Sch l i c ker , H .  G . ,  We l l s ,  F .  G .  and Da l e ,  H .  M . , 1 964 , G eo l ogy o f  th e 
cen tra l  and northern parts of th e Western Cascade Range i n  Oregon :  U .  S .  Geo l . Survey Prof . 
Paper 449, 56 p .  Sca l e  1 : 250, 000 . 

Pee k ,  D .  L .  , I m l ay ,  R .  W .  , and Popenoe , W .  P .  , 1 956 , Upper Cretaceous roc ks of parts of southwestern 
Oregon and northern Ca l i forn i a :  Ameri can  Assn . Petro l eum  G eo l og i s ts Bu l l . ,  vo l .  40, no . 8 ,  
pp . 1 968- 1 984, 4 f igs . 

Peterson , N .  V . ,  1 957, G eo l ogy of th e sou th east th i rd of th e Camas Va l l ey quadrang l e ,  Oregon :  U n i v . 
Oregon master ' s  th es i s ,  89 p . ,  unpub . 

Peterson , N .  V .  and Mc i n tyre , J .  R . ,  1 970, Th e reconna i ssance geo l ogy and m i nera l resou rces of eastern 
K l amath Cou nty and western Lake Cou nty ,  O regon :  Oregon Dept . Ge9 l . Mi n .  I nd .  Bu l l . 66 , 
p .  70 . 

Peterson , N .  V . , Groh , E .  A . ,  {eds . ) ,  1 965,  S tate of O regon Lu nar Geo l og i ca l  F i e l d  Conference ,  Ben d ,  
Oregon , 1 965 ,  G u i debook: Oregon Dept . Geo l ogy a n d  Mi nera l I ndustr ies Bu l l . 5 7 ,  5 1  p . 

Ph i l l i ps ,  R .  L . , 1 968 , S tructure and strat i graphy of the north ern quarter of th e Lang l o i s  q uadrang l e ,  Orego n :  
U n i v .  Oregon master ' s  thes i s ,  9 1  p . ,  u npub . 

Popenoe , W .  P . ,  I m l ay ,  R .  W . ,  and Murphy , M .  A . , 1 960,  Corre l a t i on of the Cretaceous Formations of 
the Pac i fi c  Coast (Un i ted States and northwestern Mexi co) Geo l . Soc . Amer i ca Bu l l . ,  vo l . 7 1 , 
p .  1 49 1 - 1 540 . 

Pr i c e ,  D . ,  1 96 7, Geo l ogy and w ater resources i n  th e French Pra i r i e  area , north ern W i l l amette Va l l ey , 
Oregon :  U .  S .  Geo l . Su rvey Water-Supp l y  Paper 1 8 33 .  

Pu ngrassam i ,  T . ,  1 969,  Geo l ogy of the western Detro i t  Reservo i r  area , Quartzv i l l e  and  Detroi t quadrang l es , 
L i n n  and  Marion Count ies ,  Orego n :  Oregon S tate U n i v . master ' s  th esi s ,  76 p . ,  unpub . 

Ramp , L . ,  1 969,  Geo l ogy of the K l amath Mounta i ns prov i n c e ,  i n  Mi nera l and  Water Resources of Oregon : 
Oregon Department of Geo l ogy and Mi nera l l ndustr ies Bu l l .  64,  p .  47-52 . 

, 1 969 ,  Dothan (? ) foss i l s  d i scovered : The Ore B i n ,  vo l . 3 1 , no . 1 2 ,  p .  245-246 . 
----

Rau , W .  W . ,  1 967, Geo l ogy of the Wynooch ee Va l l ey quadrang l e ,  Grays Harbor Cou n ty ,  Wash i ng ton : 
Wash i ngton D iv . Mines and Geo l ogy Bu l l .  56 , p .  2 1 -28 .  

Ru tford , R .  H . ,  Craddock ,  C . ,  and Bast i e n ,  T .  W . , 1 965 ,  Poss i b l e  l ate Tert iary g l ac ia t ion , J ones Mou nta i ns ,  
An tarc t i ca  (abs) : Geo l . Soc . Amer i ca  Spec . Paper 8 7, p .  1 42 . 

Sanborn , E .  1 . ,  1 937, The Comstock f l ora of west-centra l Oregon ,  i n  Eocene f l ora of w estern Amer i ca :  
Car neg i e  l nst . Wash i ngton pub l . 465 ,  p .  1 -28 . 

Sch l i c ker , H .  G . ,  1 962 ,  The occurrence of Spencer S andstone i n  the Yamh i l l  quadrang l e ,  Oregon :  Th e 
Ore B i n ,  vo l .  24, no . I I , p .  1 73- 1 84 .  



7 0  G E O L O G I C  F O R M A T I O N S  O F  W E S T E R N  O R E G O N 

, 1 954 , Co l u mb ia  Ri ver Basa l t  i n  re l at i on to th e strat igraphy of nor thwest Orego n :  Oregon S tate 
-----:-U n i v .  master ' s  thes i s ,  9 3  p . , unpu b .  

Sch l i cker , H .  G . , a n d  Deacon , R .  J . ,  1 967,  Eng i neer i ng  geo l ogy o f  the Tua l a ti n  Va l l ey regi on ,  Oregon :  
Oregon Department of Geo l ogy and Mi nera l I ndustr i es Bu l l . 60 . 

Sch l i cker , H .  G . , Deaco n ,  R . J . ,  and Twe l ker , N . H . ,  1 964 , Earthquake geo logy of the Por t l and  area , 
Oregon :  Th e O re B i n ,  vo l . 26 , no . 1 2 , p .  209-230 . 

Sch  I i cker ,  H .  G . ,  and Do l e ,  H .  M . ,  1 956 , Reconnaissance  geo l ogy of the Marco l a ,  Leaburg and Lowe l l  
quadrang l es ,  Oregon :  Th e Ore Bi n ,  vo l . 1 9 ,  no . 7, p .  57-62 . 

S i l ber l i n g ,  N . J .  and I rw i n ,  W .  P . , 1 962 ,  T r iassi c foss i l s  from the sou th ern K l amath Moun ta i n s ,  Ca l i forn i a :  
U .  S .  Geo l . Su rvey Prof . Paper 45- B ,  p .  B60-B6 1 . 

S nave l y ,  P .  D .  and Ba l dw i n ,  E .  M . , 1 948 , S i l etz R iver Vo l can i c  ser i es ,  northwestern O regon : Am . Assn . 
Petro l eum Geo l ogists Bu l l . ,  vo l .  32,  no . 5 ,  pp . 805-8 1 2, 4 f igs . ,  I tab l e . 

Snave l y ,  P .  D . ,  J r . ,  Brow n ,  R .  D . ,  J r . ,  Roberts , A .  E . ,  and Rau W .  W . , 1 958 , Geo l ogy and coa l re
sources of  the Centra l i a -Cheh a l i s  D i str i c t ,  Wash i ngton : U .  S .  Geo l . Su rvey Bu l l .  1 053 . 

S n ave l y ,  P .  D . ,  J r . ,  Mac leod , N .  S . ,  and Wagner ,  H .  C . ,  1 968 , Tho l e i i t i c  and a l ka l i c  basa l ts of th e 
Eocene S i l etz R iver Vo l can i c s ,  Oregon Coast Range:  Am . Jou r . Sc i . ,  vo l . 266 ,  no . 6 ,  
p .  454-48 1 ,  6 f igs . , 8 tab l es ,  5 p l ates . 

S nave l y ,  P .  D . ,  J r . ,  Mac leod , N .  S . ,  Rau , W .  W . ,  1 969,  G eo l ogy of the N ew port  area , Orega n :  The 
Ore B i n ,  vo l . 3 1 , nos . 2 and 3 .  

S nave l y ,  P .  D . ,  J r . ,  Rau , W .  W . ,  and Wagner , H .  C . ,  1 964, Miocene strat igraphy of the Yaqu i na Bay 
are a ,  N ewport , Oregon :  The  Ore B i n ,  vo l . 26 , no . 8, p .  1 33- 1 5 1 . 

S nave l y ,  P .  D . ,  and Vokes , H .  E . ,  1 949 , Geo l ogy of th e coasta l area between Cape K iwanda and Cape 
Fou lweath er , O regon : U . S .  G eo l . S urvey O i l and Gas l nv . Map OM 97 . 

Snave l y ,  P .  D .  J r . ,  and Wagner ,  H .  C . , 1 96 1 , D i fferent ia ted gabbro i c  s i l l s  and assoc i ated a l ka l i c  roc ks 
i n  the centra l part of the Oregon Coast Range ,  Oregon :  U .  S .  Geo l . Survey Prof .  Paper 
424-D ,  p. D I 56-D I 6 1 . 

, 1 964 , Geo log ic  sketch of northwestern O regon : U .  S .  G eo l . Survey Bu l l .  1 1 8 1 -M ,  p .  M I -MI 7 .  
----· 

S nave l y ,  P .  D . ,  J r . ,  Wagner , H .  C . ,  and Mac Leod , N .  S . ,  1 969 ,  Geo l ogy of w estern Oregon north of 
the K l amath Mounta i ns , in  Mi nera l and Water Resou rces of O regon :  O regon Dept . Geo l  and 
Mi nera l I ndustr i es Bu l l .  64, p .  32-46 . 

S nave l y ,  P .  D . ,  J r . ,  and Wagner , H .  C . ,  1 963 ,  Terti ary geo log i c  h i s  tory of western Oregon and Wash 
i ngton :  Wash . D i v . Mi nes and Geo l ogy R .  I .  22 ,  25 p .  

S tewart , R .  E . ,  1 956a ,  S trati graph i c  i mp l i cat ions of some Cenozoi c foram i n i fera from western Orego n :  The 
Ore B i n ,  vo l . 1 8 ,  no . I ,  p .  1 -64 . 

, 1 956b ,  Strat ig raph i ·c i m p l i cat ions of some Cenozo ic  fora m i n i fera from western Orego n :  The 
----'"? Ore B i n ,  vo l . 1 8 ,  no . 7, p .  57-63 . 

, 1 957,  S trat igraph i c  i mp l i cat ions of some Cenozo i c  foram i n i fera from wester n O regon : Th e Ore 
-----::: B i n ,  vo l . 1 9 ,  no . 2 ,  p .  1 1 - 1 5 .  



B I B L I O G R A P H Y  7 1  

Suppe , J . ,  1 969,  T i mes of metamorph ism i n  th e Franc i scan terra i n  on the north ern Coast Ranges , Ca l i forn i a :  
Geo l . Soc . Amer i ca  Bu l l . ,  vo l . 80,  p .  1 35- 1 42 .  

Tay l or ,  E .  M . , 1 968 , Roads ide geo l ogy , Sant iam and  Mc Kenzi e Pass H i ghway,  Oregon :  l!:!_ Andesite 
Conference G u i deboo k ,  S tate of O regon Dept . Geo l . and Mi ner a l  I ndustr i es Bu l l .  6 2 .  

Thayer , T .  P . , 1 939 , G eo l ogy of th e Sa l em H i l l s a n d  the North Sant i am  R iver basi n ,  Oregon:  Oregon 
Dept . Geol . and Minera l I n dustr ies Bu l l .  1 5 ,  40 p .  

Th ayer , T .  P .  and Brow n ,  C .  E . , 1 966 , Co l u mb ia  R iver Grou p ,  Changes i n  strati graph i c  nome n c l atu re  by 
the U .  S .  Geo l . Su rvey Bu l l . 1 244-A, 1 965 . 

Th reash er ,  R .  C . , 1 942 , Geo l og i c  h i story of the Por t l and area: Oregon Dept . G eo l . and Mi nera l I n dustr i es 
Short  Paper 7, 1 0  p . ,  geo l . map . 

Tr igger , J .  K . , 1 966 , Geo l ogy of th e sou th -centra l part of the S i tkum quadrang l e ,  Coos Coun ty ,  Oregon: 
U n i v .  Oregon master ' s  thes i s ,  79 p . ,  unpub . 

Tr i m b l e ,  D .  E . ,  1 963 ,  Geo l ogy of Por t l an d ,  Oregon and adj acent areas : U . S .  Geo l . Survey Bu l l .  1 1 1 9 ,  
map . Sca l e  1 : 62 , 500 . 

Turner ,  F .  E . , 1 938 , S trat igraph y  and  mo l l usca of the Eocene of w estern Oregon: Geol . Soc . Amer i ca  
S pec . Paper 1 0 , 1 30 p .  

Vokes , H .  E . , Myers , D .  A . , and Hoover , L . , 1 954, Geo l ogy of the sou thwestern border area of the 
Wi l l amette Va l l ey ,  Oregon : U . S .  Geo l . Survey O i l  and Gas l nv . Map OM 1 50 . 

Vokes , H .  E . , Norbi srath , H . , and S nave l y ,  P .  D . ,  1 949,  Geo l ogy of the N ewport-Wa l dport area , 
L i n co l n  Cou n ty ,  O regon :  U .  S .  Geo l . Su rvey O i l  and Gas l nv . Pre l i m .  Map 88 . 

Vokes , H .  E . , S n ave l y ,  P .  D . ,  J r . and  Myers , D .  A . , 1 95 1 , Geo l ogy of th e sou thern and sou thwestern 
border areas of the Wi l l amette Va l l ey ,  O regon:  U . S .  Geo l . Su rvey O i l  and Gas l nv . Map 
OM 1 1 0 .  

Wa l ker , G .  W . ,  Greene ,  R .  C . ,  and Pattee , E .  C . ,  1 966 ,  Mi nera l  resources of the Moun t  J efferson 
Pr i m i t i ve Area ,  Oregon :  U . S .  G eo l . S urvey Bu l l .  1 230- D ,  32 p . ,  map . 

Warren , W .  C . ,  Norb israth , H . ,  and Gr ivetti , R .  M . ,  1 945, Geol ogy of northwest O regon west of the 
W i l l amette River and north of l a t i tude 45° 1 5 ' :  U . S .  Geo l . Survey O i l  and Gas l nv . Pre l i m .  
Map 42 . 

Warre n ,  W .  C . ,  and Norb i srath , H . ,  1 946 , S trati g raphy of upper N eh a l e m  Ri ver bas i n ,  northwestern 
Oregon :  Amer i can Assn . Petro l eu m  G eo l og i sts Bu l l . ,  vo l . 30,  p .  2 1 3-237 . 

Waters , A .  C . , 1 96 1 , S trat ig raph i c  and l i tho l og i c  var i at ions i n  the Co l umb i a  R i ver Basa l t :  Am . J ou r . Sc i . ,  
vo l . 259, p .  583-6 1 1 . 

We l l s ,  F .  G . ,  1 940 , Pre l i m i nary geo l og i c  map of th e Grants Pass quadran g l e :  O regon Dept . Geo l . and 
Mi nera l I n du stri es map . 

We l l s ,  F .  G . ,  1 956 , G eo l og i c  map of the Medford quadrang l e ,  Oregon-Ca l i forn i a :  U . S .  Geo l . S u rvey 
Map G Q -89 .  

We l l s ,  F .  G . ,  Hotz ,  P .  E . ,  and Cater , F . W . ,  J r . , l 949 , Pre l i m i nary desc r ip t ion of the geo l ogy of th e 
Kerby quadrang l e ,  Oregon :  Oregon Dept . Geo l . and Mi nera l I ndustr i es Bu l l . 40 . 



72 GEOLOG I C  F O RMATIONS O F  W E S T E R N  O R E G O N 

Wel l s ,  F .  G . ,  and  Peck ,  D .  L . , 1 96 1 , Geo l og i c  map of Oregon west of the ! 2 1 st mer i d i an :  U . S .  Geo l . 
Su rvey I nvest . Map 1 -325 . 

Wel l s ,  F .  G . ,  and Wa l ker , G .  W . ,  1 953 , Geo l og i c  map of th e Ga l i ce  quadrang l e ,  Oregon :  U . S .  Geo l . 
S urvey Map GQ -25 . 

Wel l s ,  F .  G .  and Waters , A .  C . , 1 934 , Q u i c ks i l ver Depos i ts of southwestern Oregon :  U .  S .  Geol . Survey 
Bu l l .  850 , 58 p .  

Westhu si n g ,  J .  K . ,  1 959 , Th e Geo l ogy of the northern th i rd  of th e Suther l i n  quadrang l e ,  Oregon :  U n i v .  
Oregon master ' s  thes i s ,  I l l  p . , i l l us . ,  geo l . map , I tab l e ,  3 fi gs . ,  2 3  p l ates . 

W i dm ie r ,  J .  M . ,  1 963,  Mesozoi c  strat i graphy of the west-centra l  K l amath Prov i n ce ,  a study of eugeo
sync l i na l  sedi mentat ion :  Wi scons i n  U n i v . doc tora l d i ss . , 1 22 p . ,  9 f igs . ,  2 tab l es ,  1 4  p l ates , 
i nc l . geo l . map and struc ture sect ions . 

Wi l ki nson , W .  D . ,  1 959,  F ie l d  G u i debook :  Oregon Dept . Geo l . and Mi nera l I ndustr ies Bu l l . 50 , 1 48 p .  

Wi l ki nson , W .  D . ,  Lowry ,  W .  D . ,  Ba l dw i n ,  E .  M . , 1 946 , Geo l ogy of the S t . H e l ens q uadrang l e ,  Orego n :  
Oregon Dept . Geo l . a n d  Mi nera l  I ndustr i es Bu l l .  3 1 . 

Wi l l i ams ,  H . ,  1 957, A geo log ic  map of the Bend quadrang l e ,  O regon , and  a reconna i ssance geo l og i c  map 
of the centra l port ion of the H i gh Cascade Mou nta i n s :  Oregon Dept . G eo l . and Minera l  
I ndustr i es map . 

Wi se ,  W .  S . ,  1 969,  Geol ogy and petro l ogy of the Moun t  H ood area: a study of H i gh Cascade vo lcan i sm :  
Geo l . Soc . Amer i ca  Bu l l . ,  vo l .  80 ,  no . 6 ,  p .  969- 1 006 , 23 figs . ,  5 p l s . 

, 1 968 ,  Geol ogy of th e Mount  Hood Vo l cano , i n  Andes i te Conference G u i debook :  Oregon 
-----,Dept . Geo I . and Mi nera I I n dustr ies Bu I I  • 62 . -

Youngq u is t ,  W . ,  1 96 1 , Annotated l ex icon  of names app l i ed to Terti ary strat i graph i c  u n i ts i n  Oregon and 
·· 

Wash i ngton west of the Cascade Moun ta i ns w i th b i b l i ography :  An n Arbor ,  Mi ch . ,  Edwards 
B ros . ,  I nc . ,  92 p .  


