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F O R E W O R D  

Sou thwes tern Oregon has  h ad a l ong h i s tory of m i nera l prod u c ti on  dati ng bac k  
to the 1 850 ' s . Coa l  was d i scovered i n  Eocene m ar i ne sed im ents of the sou th ern Coast 
Ra nge n ear Coos Bay in 1 854 . By 1 880,  when records were f i rs t  kept , produc t ion  was 
abou t 40, 000 tons a yea r ,  and for 1 5  years annua  I produ c t ion ranged  betw een 30, 000 
and  75, 000 tons . Short l y  a fter th e turn of th e c entury , petro l eum d i scover i es i n  Ca l ­
i forn ia  cau sed most rai l road a nd s teamsh i p  l i nes o n  th e West Coast to sw i tch to fue l  
o i l, a nd coa l m i n i ng  a t  Coos Bay dec l i ned rap i d l y . 

Th e f i rs t  detai I ed survey of th e C oos County c o o  I s  was made i n  1 896 for th e U . S. 
G eo log i ca l  Survey by J .  S. D i l l er .  In th e course of h i s s tud i es ,  D i l l er com pi l ed sev ­
era l geo log i c  maps a n d  reports show i ng the exten t of t h e  Eocene roc ks a n d  named a nd 
descr i bed many of the  s tra t igra ph i c  u n i ts .  H i s  work forms  th e bas i s  of a l l  su bseq uent  
i nvest iga ti ons on the Ter t iary s tra t igraphy of the Coast Range and  encouraged subse­
quen t  search for o i  I and  gas in w estern Oregon . 

In more recen t  years , Dr . E .  M .  Ba l dw i n  and  severa l of h i s  graduate s tudents 
i n  th e Departm en t  of Geo logy at th e U n i versi ty of Oregon have rem apped i n  greater 
de ta i l most of Coos Cou n ty and  ad jo i n i ng parts of Doug las , J oseph i ne ,  and C urry 
Coun t ies . The or i g i na l forma t ions  proposed by D i l l er h ave  been rev ised a nd redefi ned 
so as to prov i de  a c l earer u nderstand i ng of th E( C enozo i c; s tr uc ture  a nd stra t igra phy of 
th e southern C oas t  Range . Th e i r  repor t comes a t  an espec i a l l y  a ppropr ia te t ime  now 
that there i s  renewed i n terest i n  th e Coos Bay coa l s  and  th e petro l eum poten t i a l  of these 
mar i ne  sed im ents .  

J u ly 1 974 
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Sta te G eo log i s t  
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E OCENE STRAT I GRAPHY OF S OU TH W ESTERN OREGON 

Ewar t M .  B a l dw in 

I NTRODUCTI ON 

Geo logic in terest in sou thwestern Oregon stem med from ear ly  d iscoveries  of go ld a nd oth er m e ta l s  
in l ode and  p lacer deposits in a nd a l ong th e nor th er n  m arg in of th e Kl amath Moun ta in s .  Coa l was  d is­
covered  in the Coos  Ba y are a about 1854 , and later a se arch for commercia l depo sit s of o il and  g as focused 
intere st on t he ear l y Cenozoic strata. Geo logic m apping accompanied by stud ie s  of the mega- a nd micro­
fau nas aided in determin ing t he distribution and age of t he stratigraphic u n it s. The proce ss of refin ing our 
know l edge of  t he geo logy  of  the area has co nt inued  and the revised stratigraph y  pre se nted here is  a furth er 
attempt to expl a in geo logic eve nt s .  

L o c a t i o n  a n d A c c e s s  

Th e area m apped l ies  larg e l y  a t  th e sou th end of th e Oregon Coa st Range ,  w h ere it borders the 
pre -Tertiary format ions  of the Klam ath Mou n ta i ns a nd ,  in add ition , the broad UmpCjua Va l l ey to th e 
foot hi l l s  of t he Ca scade Range . Al thoug h the Klamath pre -Tertiar y strata o ccupy o n l y  a sma l l  part of the 
area (see Geo l ogic Map), they  acted as  a major  source o f  sed ime nts, and their Cenozoic tecto nic history  
is interwove n w ith  t hat of the  sedime ntary basin s t hat reached northward from t he K lamath  Mountain s  int o  
Washington . 

Exposu res in the Coast Range are l arg e l y  a long government  a nd pr ivate timber a ccess roads  and 
a long the stream s.  Exposures  vary in  accessibi l ity a nd u sefu l ne ss . The reg ion is covered in m ost p l aces 
by bru sh a nd a thick m a n  t i e  of weath ered rock . Annua l rainfa l l  ranges from a n  average of 55 inch es a t  
Coos Bay to more tha n  1 00 inch es in parts o f  th e Coa st Range a nd th en d im inishes  to approxim ate l y  32 
inch es at  Roseburg . 

P r e v i o u s W o r k  

Pio neer geo logic wor k was  done in this area by Dil l e r  (1898, 1899 , 190 1 ,  1903�w ho named a nd 
de scribed many of t he stratigraphic u n it s. Turner ( 1938) de scribed se l ected strat igraphic sections  and  the  
Eocene megafaunas. His wor k  has been  very u sefu l in  th is study . Al l e n  and  Ba l dwin (1944) mapped the  
Coos  Bay  coal fie l d . Weaver a nd others (1944) zoned the  West Coast Cenozo ic formation s ,  and  We aver 
(1945) de scr ibed the coasta l  exposure s and  l isted  megafaunas. Micro faunas  of  the Coa l edo Formatio n  
were de scr ibed b y  Det l ing  (1946) and Cu shman,  Stewart and  Stewart (1947). Other micro faunas  have been 
ide ntified by Stewart (1957), Thom s (1965), Bird (1967) , a nd Rau (writ ten communicat ion) .  Hoover (1963) 
de scribed the geo logy of t he Drain and An l a uf Cjuadra ng l es  in t he northeast corner of t he a rea mapped . 
His contacts are l it t l e  changed but the Umpq ua strata are reassigned . Ba l dwin (1964, 1965, and 1966) 
d iscussed aspects of ear l y  Cenozoic revisions l eading u p  to th is repor t . Previous  mapping in the area 
inc l udes  studies on th e E l kton , Scottsburg , a nd Reedspor t quadran g l e s  in th e norther n  edge (Ba l dw in 1 961 ), 
the Myrt l e  Poin t ,  C oos  Cou nty area (Ba l dw in 1 969) ,  and th e Powers quadra ng l e  (Bal dw in and  H ess 1 971 ). 
Dott (1965) d iscussed the tecto n ic history o f the K lamath Mountains, and Dott (1966) de scribed t he Coal edo 
Format ion,  it s pet rograph y a nd environment of deposition.  Dott (1971) summarized the results of a Univer­
sity of W i sconsi n  ma pping pro j ect that covered th e sou thernmost par t  of th e area d i scu ssed in th is report . 
(See Figure 1 for areas geo l og ica l ly ma pped . )  
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A c k n o w l e d g m e n t s  

The writer spent many field seasons, beginning in 1943, in the Coos Bay coal field for the Oregon 
Department of Geology and Mineral Industries. Later work in the central and southern parts of the 
Coast Range was supported by the U. S. Geological Survey and some support came from University of 
Oregon Faculty Research Grants. He is indebted to a II of these organizations for field support. He has 
gained a much better understand:ng of Oregon geology through discussion with colleagues. He is particu­
larly indebted to Parke D. Snavely, Jr., H. E. Clifton, and Russell Wayland of the U.S. Geological 

Survey, and H. M. Dole and R. c, Corcoran of the State Department of Geology and Mineral Industries. 
E. H. Lund of the University of Oregon and John Beaulieu, Margaret Steere and Carol Brookhyser of the 

State Department of Geology read the manuscript. In the area mapped, the fo II owing students at the Un iver­
sity of Oregon completed mapping projects for doctoral and master's degrees, most of whom were directed 
by the writer: Stephen Born, 1962; Michael Brownfield, 1972; Lory K. Burns, 1964; John Champ, 1969; 
Josiah H. Cornell, 1971; Judy Ehl�n, 1969; Lance Elphic, 1969; Roy Fairchild, 1966; William Girard, 
1962; Paul D. Hess, 1967; Donald Hicks, 1964; Harry Hixon, 1965; Wallace Johnson, 1965; Nils Johan­
nesen, 1972; Melvin Klahn, 1967;Ainslie Krans, 1970; John Lawrence, 1961; Robert L. Lent, 1969; 
Leslie B. Magoon, 1966; Eric B. Nelson, 1966; Peter V. Patterson, 1961; Charles C. Payton, 1961; 
Robert L. Phillips, 1968; Norman V. Peterson, 1957; John 0. Rud, 1971; Richard Thompson, 1968; 
William Seeley, 1974; James Trigge-, 1966; James K. Westhusing, 1959; and Bobby J. Witt, 1964. 
Richard Kent (1972) and Rauno PerttJ (in prep.), students at Portland State University, also contributed. 
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STRAT I GRAPHY 

G e n e r a l D i s c u s s i o n 

The pre -Tert iary strata of the northern K l amat h Mounta i ns a re a major  source for the sed i ments  t hat 
fi l l ed ear ly  Cenozo ic  bas i ns in weste rn  Oregon. Vo l can i c  f lows a nd bre ccias were contr i buted d ur ing t he 
Pa l eocene and ear ly  Eocene , a nd fragme nta l vo l can i c  mater ia l from nearby l ate Eocene vo l can i sm m ay 
have bee n i n corporated i n  conte mporary mar ine  un its . Younger C e nozo i c  strata may conta i n  reworked 
mater i a l  from ear l ie r  Cenozo i c  format ions . 

Ce nozo ic  un i ts were named and descr i bed by D i l l e r  (1898, 1899) i n  asce ndi ng order as t he Umpq ua , 
Tyee , and Arago Formatio ns. D i l l e r l ater d i v i ded the Arago i nto the Pu lask i  a nd Coa l e do Formations . 
T he name Pu I ask i was preempted a nd Coo l edo has superceded Arago as a format iona I name . D i l l e r  showed 
no contact betwee n the Tyee a nd Coa l edo Format ions , but t he Coa l edo has s i nce been  found to be t he 
younger. The se ct ion  ass igned to the Umpqua Format ion  is t h i ck  and d iverse . Ba l dw i n  (1964, 1965) 
recogn i zed unconform i t ie s  w i t h i n  the Umpqua Format ion and p roposed subd iv i s ions  w h i c h  he te ntat ive ly  
ca l l ed lower ,  m idd l e ,  and upper  membe rs but w h i c h  are here i n  named i n  asce nd i ng order ,  the Rose burg , 
Look i ngg l ass ,  and F lou rnoy Format ions ( F igu re 2). From the h i stor i ca l v iewpo i nt these format ions wou l d  
b e  a part o f  t he Umpqua G roup; however ,  t he ma jor unconform i ty between the Roseburg a n d  t he Look i ng­
g lass Format ions may not  be in  accord w i th  the group concept . 

A t h i ck sect ion  of vo l ca n i c  rock i n  t he l ower part of t he Roseburg Format ion  is i n  ge nera l equ iva ­
l e nt i n  age t o  t h e  S i l etz  R iver Vo l ca n i cs that crop out fart her north i n  t he Coast Range. However , i n  
p l aces  the sed i mentary a nd vo l ca n i c  rocks are so i nt i mate ly  i n terfi ngered t hat i t  seems best t o  i n c l ude 
t hem in t he same format ion . 

T he Look i ngg lass Format ion  is d i vi s i b l e  i n to three me mbe rs: the  basa l cong l omerate i s  ca l l ed t he 
Bushne l l  Rock Member ;  the s i l tstone of Te nmi l e  Va l l ey i s  t he Tenm i l e  Member; and t he cong lomerate a nd 
sandstone of t he upper part i s  t he O l a l l a  Creek Me mber . 

T he F lournoy Format ion is d iv i s i b l e  i nto a basa l sandstone membe r ,  c a l l ed  t he Wh ite Ta i l R idge 
Member ,  and t he ove r l y ing s i l tsto ne ,  w h i c h  i s  ca l l ed the C amas Va l l ey Member. 

T he Tyee Format ion i s  d iv i s i b l e a l ong the easter n  marg i n  of the C oast Range i nto three me mbers . 
The sandstone of Tyee Mounta i n  is ca l led t he Tyee Mounta i n  Membe r ,  t he s i l tstone that para l l e l s  H ubbard 
Creek i s  c a l l ed t he Hubbard C reek Member , and t he upper sandstone that crops out at Baug hman Lookout 
i s ca l l ed the Baughman  Mem ber. None of the m em bers l i sted above are  sh ow n  i n  the geo l og i c  map bu t  
a re  shown i n  the cross sec tions. Th ey a re  m apped by  Ba ldw i n  a nd Peterson (i n prep.) i n  the Cam as Va l l ey 
a nd Tyee quadrang l es . 

T he s i l tstone i n  t he upper part of the Tyee Formation was named t he E l kton S i l tstone Member by 
Ba l dw i n  (1961). It has been considered a separate format ion by Thoms (1965), Bi rd (1967), and Love l l  
(1969), and the wr i ter  concurs , a l t hough contact s  are d i ffi c u l t  to estab l i sh because of  gradat ion . 

S trata sout h of E l k ton quest ionab ly  assigned to t he Coa l edo Format ion (Ba l dw i n ,  1961) a re here i n  
named the Bateman Format ion  a nd  consi dered t o  b e  depos i ted a s  off lapp ing beds a t  the e nd of  the Tyee 
cyc l e  of  depos i t ion  and t hus pre -C oa l edo i n  age . 

Even t houg h not d i fferent i ated on the geo log ic map , t he wr i ter  considers va l id the l ower ,  midd l e ,  
a nd upper Coa l edo members a s  proposed by Turner (1938) and mapped by A l l e n  and Ba l dw i n  (1944) a nd 
Ba l dw i n  (1969, 1973). Post -Coa ledo sed imentary format ions are located i n  the  C oos Bay area a nd are 
i nc iden ta l to the study . They are mapped and descr i bed i n  more deta i l  by A l l en and Ba ldw i n  (1944), 
Ba l dw i n  (1973), and Ba l dw i n  and Beau l i e u  (1973). 
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P r e - T e r t i a r y F o r m a t i o n s 

T he Cenozo i c  rocks are u nde r l a i n  by t h i ck  Tr i assi c ,  J urass i c , a nd Cretaceous sed i mentary and 
vo l ca n i c  un i t s .  The T r iassi c strata of the App legate Group crop out  in t he southeast  part of  the Oregon 
K l amath Mounta in s  near Gra nts Pass . The pre -Nevadan Late J urass i c  Rogue a nd Ga l i ce Format ions  
occupy a nort heaster l y  t rend i ng be l t  west of  the T r iass i c  rocks ,  a nd both  of  them are i n  a t hrust sheet that  
ove r l ies  the Late J urass i c  Dotha n  Format ion eve n further to  the west . The Rog ue Format ion  was  i ntruded 
by gabbro i c  and d iori t i c  rocks dur i ng t he Nevadan Orogeny. The Dothan Format ion  i s  made up of  rhythmi ­
ca l l y  bedded sandstone a nd s i l t s to ne w i t h  occas ion a l  depos i t s  o f  basa l t  and chert , w hereas beds a long the 
coast of s im i l ar age but of d i fferent fac ie s  have been named the Otter Poi nt Format ion  by Koch  (1966). 
The Otte r Po i nt Format ion  is made up of l ess compete nt mater i a l  a nd is often i n  the form of a me' l ange . 
I t  conta ins  t h i nner  bedded c l ast i c  rock s ,  basa l t ,  c hert  a nd m i nor amounts of l i mestone , and te cton i ca l ly 
e mp laced pods o f  b l ue sch i s t  and serpen t i n i te . N-:�rrow bands of serpent i n i te have been squeezed i nto 
h igh-ang l e  fau l t  zones and in other p l aces  the broader  expa nses of  serpe n t i n i te  may represent  "tecton ic  
carpets " a long the so l e s  of  t hrust p l ates . The  C o l e brooke Sch i s t ,  w h i c h  may be  der ived from t he Ga l i ce 
Format i on ,  has a metamorph i c  age of approx i mate l y  130 m . y .  (Co leman , 1972). Ba l dw i n  and Lent (1972) 
suggest that it was t hrust i nto i t s  present pos i t ion  near the e nd of ear ly  Eocene . 

T he Myrt l e  G roup ( Jm l ay and others,  1959) i n c  I udes t he latest J urass i c  a nd Ear ly C retaceous cong lom­
erat i c  R i dd l e  Format ion  a nd t he Ea r l y  Cretaceous more rhyt hmi ca l ly bedded sandstone a nd s i l tstone of  the 
Days C reek  Format ion , both of  w h i c h  crop out i n  t he South Fork of  t he Umpqua R i ver  near the tow n  of 
Days C reek . The Myrt l e  Group is exposed i n term i ttent ly  a long t he northern edge of  the K lamath Mou nta i ns . 
The Myrt l e  G roup a long t he coast betwee n  the S ixes and Rogue R i vers i s  represented by the Humbug Moun ­
ta in  Cong l omerate and the Rocky Poi nt Format ion , w h i c h  may be ge nera l ly equ iva l e nt to t he R i dd l e  Forma­
t io n  a nd Days C reek Format ion . Mid- and Late -C retaceous beds  are presen t  in  the Hornbrook Format ion 
a l ong Grave C reek (Peck and others ,  1956) and the C ape Sebast i a n  Sandstone and t he H unters Cove 
Format ion  at Cape Sebast i an  descr i bed by Dott (1971). 

R o s e b u r g F o r m a t i o n  

Descr ip t ion  

T he Roseburg Format ion  i s  here i n  named for Roseburg , t he  county seat of  Doug l as County . The  
format ion i n c l udes much  of  that des ignated as U mpqua Format ion  by D i l l e r  (1898) an9 that mapped as 
" lowe r Umpqua " by Ba ldw i n  (1965, 1969). It inc l udes a l l  o f  t he basa l t  and i nterbedded sed imentary beds 
a long t he N orth Fork of  the Umpq ua R iver  between t he Frear  br idge , t hree m i l e s  west of  G l id e ,  to its 
conf luence w i t h  the South Fork and in add i t ion  a t h i ck  post -basa l t  sect ion  that over l ie s  the basa l t  core 
i n  t he Red H i l l  a nt i c l i ne a long U .  S .  H i g hway I - 5  from Turkey H i l l  to t he center of a sync l i ne a l ong 
Ca l apooya C reek near Oak l a nd ( F i gure 3).  The t h ick ness of  the basa l t i c  N orth Fork sect ion  i s  d i ffi c u l t  
to determ i ne because of  poss i b l e  dup l i cat ion  b y  c l ose fo l d i ng o r  i mbr icat ion  dur ing  fau l t i n g . N ear ly  
8 , 000 fee t  of  post-basa l t  stra ta has  been  computed for t he sec t ion  over l y i ng the  basa l t  a long  U . S .  H igh­
way 1- 5. T he basa l t  a nd post-basa l t  sec t io n cou l d  eas i ly  to ta l 1 2 , 000 to 1 5 , 000 fee t  and ne i ther  the 
bottom nor the u ne roded top i s  k nown . T he basa l t i c  sect ion  a long the  N orth Fork of  the Umpq ua River 
i s  t hought to be thrust northweste r l y  over the sed imentary section (Ba l dw i n , 1964-b). 

Another t h i ck  but  i ncomp l ete sect ion of R oseburg strata is prese nt a l ong H i g hway 42 between  Coq u i l l e 
a nd Myrt l e  Point . Ap�rox imate ly 8 , 000 fee t  o f  sed imentary rock rests on a basa l t i c  core of unknow n  t h i ck­
ness . The  upper  part o f  t he  sect ion  may be  fau l ted a l ong the North  Fork o f  t he C oqu i l l e R i ver  bu t  t he  trace 
i s  covered by a l l uv i um o f  that va l l ey .  T he base of  the Roseburg Format ion  i s  near ly  everywhere concea led ;  
most v i s i b l e  contacts a re fau l ts .  I n  the Robb i n  H i l l  area so uth o f  Myrt l e  Poi nt , i t  may be  rest i ng depos i t ion­
a l l y upon  the Otter  Po i nt Format ion , but  the poss i bi l i ty of t hrust i ng i s  not  r u l ed  out . W here t he base of the 
Umpqua Format ion has been recorded , i t  i s  in  near ly  a l l i n stances the basa I Look i ngg l ass cong lomerate . Of  
the few p l aces  w here t he base of  the R oseburg i s  v i s ib l e ,  o ne i s  a l ong t he Wes t  Fork of  Cow C reek ,  and 
a nother  i s  around t he south  r im of E l k Va l l ey . Both locat ions are in the Dutchma n Butte  q uadrang l e .  
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Figure 3. Roseburg Formation. Low-dipping beds near axis of syncline exposed along 
Highway 1-5 south of Sutherlin. (Photo by Leslie Magoon) 

Poorly rounded fragments of locally derived slaty sedimentary rocks are abundant in the basal Roseburg 
Formation at these places. 

7 

Lithologically, the lower part of the Roseburg Formation is predominantly basalt flows, pillow lavas, 
or breccias interfingered with conglomerate and tuffaceous sandstone. The basalt has been described by 
Hoover ( 1963, p. D-11, D-12) in the Drain and An I auf area as follows: 

Microscopic study shows that the basalt is hypocrystalline to holocrystalline with an 
intersertal, intergranular, or, in places, a trachytic texture. Labradorite (about An 52-
62) and augite are present as phenocrysts and in the groundmass and together constitute 
55 to 75 percent of the rock; generally plagioclase is nearly twice as abundant as augite. 
Many of the labradorite phenocrysts, which are as much as 3.5 mm long, have an outer 
zone of more sodic plagioclase and few are poikilitic, with inclusions of clinopyroxene 
and serpentinite. In a few thin sections the plagioclase and pyroxene phenocrysts form 
glomeroporphyritic clots. Olivine, which once constituted from 5 to 15 percent of the 
rock, is generally represented by pseudomorphs of serpentine or of a clear golden-yellow 
slightly pleochroic alteration product rimmed with antigorite and of associate hematite 
and magnetite. Unaltered olivine is rare. Small subhedral crystals of magnetite form 
as much as 12 percent of the basalt, and skeletal crystals of ilmenite were seen in some 
thin sections. Hypersthene is present in a few samples and apatite generally is a minor 
constituent. The mesostasis of the intersertal basalt is colorless to nearly opaque dark­
brown glass, commonly altered to chloritic material and palagonite. The amygdaloidal 
basalt also contains cavity fillings of zeolites and fibrous chalcedony. Some amygdules 
are composed partly of zeolites and partly of magnetite, and most of them have a thin 
jacket of chloritic material. Calcite occurs in vesicles and in fractures, and in at least 
one thin section it is pseudomorphous after plagioclase. Secondary alteration has affected 
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not on l y  the o l i v i ne and basa l t i c  g l ass , but a l so some of the p l ag i oc l ase , wh i c h  now 
appears as saussur i te , On ly the p l ag i oc l ase in the g rou ndmass is t hus c hanged; the 
l abradorite phenocrysts are fresh and c l ear . 

Ot her descr i pt ions  are g iven  by We l l s an d Waters ( 1 934) for t he basa l t s  i n  t he Roseburg Format ion 
north a nd east  of  Roseburg . The basa l t  in the Coos Bay area has been descr ibed by Lowry ( in A l l e n  a nd 
Ba l dwi n ,  1 944, p .  1 6 - 1 8) and by K lohn  ( 1 967 , p. 7- 1 8 ). Most exposures of Roseburg basa l t  conta i n  
p i l l ows ,  often i n  abundance , Some of  the best p l a ces to observe t he p i l low structure are a long t he G l ide 
to W i l bur road and a lo ng U. S , H ighway 1-5 in the  southern part of Roseburg . N ear E negr in  Ferry at t he 
forks of Coos R i ver , and i n  B l ue  R idge , t he basa l t  is brecc i ated ; the i nterst i ces are commo n ly fi l l ed w i th  
p i nk  i ron -sta i ned ca l c i te ,  cha l cedony , and zeo l i te m i ne ra l s  and o the r  a l te rat ion products , I n  other p l aces , 
t he rocks are ves i c u l a r  w i th cav i t ie s  l i ned or somet imes fi l l ed w i t h  zeo l i te m i nera l s . 

I n  Sugar loaf  Mounta i n  east of Myrt le  Po i nt the fl ows are i nter l ayered w i th  bedded sed imentary rocks . 
P i l l ows are commo n a l ong t he Midd le  Fork of the Coqu i l l e i n  a l arge quarry at t he j unct ion  w i th  the McM i l l a n  
Creek Road , T he basa l t  ev ident ly  pou red out  on  t he sea f loor,  i ntertongu ing  w i t h  tuffaceous sed i ments , 
I n  p l a ces such as j ust east o f  W i lbur ,  a loca l cong l omerate made up en t i re ly  of basa l t i c  pebb l es appears 
w i th i n  the Roseburg Format ion. T he Wi l bur tuff l e nt i l o f  D i l l er ( 1 898)  i s  made up of tuff contemporaneous 
w i th  a late phase of  extrusion  and i s  assoc i ated w i t h  t he nearby basa l ts .  

Tuffaceous sed i mentary rocks assoc i ated wi th the vo l ca n i c  part o f  the Roseburg Format ion  were ex­
ami ned m i croscop i ca l ly by H oover ( 1 963 , p. D- 1 3 - D - 1 6) , who g i ves i t s  const i tuents  and conc l udes that  
t he tuffaceous beds  do not  occupy t he same stra ti graph i c  pos i t ion  eve ryw here . The beds  are not  mapped 
separate ly and t he name "Wi l bur  tuff l en t i l"  is probab ly best aba ndoned as a forma l un i t. 

T he Oak l a nd L imestone Lent i l  of D i l l e r  is i nterbedded i n  the sed ime ntary upper part of the Roseburg 
Format ion ,  It is made up of a few th i n  foss i l i fe rous  beds of l i mestone , but t he name is probab ly  not just i fied 
and sho u l d  be abando ned because s im i la r  t h i n  beds of  l imestone occur  as a part  o f  t he Roseburg Formation 
i n  other p l aces , 

The two most cont i nuous sed i mentary sect ions are thpse a long U . S. H i g hway 1-5 between Turkey 
H i l l  (the westernmost exposure of  basa l t  in the Red Hi l l  ant i c l i ne )  and the center of t he sy nc l i ne near 
Ca l apooya C reek a nd t hose a long State H ig hway 42 between Coqu i l l e  and Myrt l e  Po int , Bot h sect ions 
have approx imate ly  8 , 000 feet of sed i mentary beds composed of  dark-gray tuffaceous s i l tstone gradi ng 
upward i nto more rhythmi ca l ly bedded sa ndstone a nq i nte rbedded s i l tstone , Megafossi l s  a re rare. 

Ce nters of vo l canism m ay have ex i sted , Vo l cani cs of t h i s  genera l age are widespread farther north 
i n  t he Coast Ra nge in t he S i l etz R ive r Vo l ca n i cs (Snave ly  and Ba l dw in ,  1 948). A l thoug h t he basa l t  in the 
Roseburg Format ion i s  recog n ized as be i ng genera l ly equ iva l ent to the  S i l e tz R iver Vo l ca n i cs ,  it i s  not 
mapped as a separate format i on in the southern part of t he state be cause of the i nt imate i nterfi nger ing 
a nd vary i ng proport ions of vo l c a n i c  and sed i mentary rocks. The basa l t  i s  confi ned to t he l ower part of the 
Roseburg Format i on. I t  c rops out in structura l h i g hs suc h as the cente rs of  ant i c l i nes  and the up-thrust s ide 
of fau l t s ,  and i t  may be cont inuous at dept h beneath sync l i nes . 

Age and corre l at io n  

Beds t hat contain Late Cretaceous m i c rofoss i l s  and are l i t ho l og i ca l ly i nd i s t i ngu is hab l e  from t he Ro,e ­
burg beds crop out a l ong t he N ort h Fork of t he Coqu i l l e R iver 2 m i l es northeast o f  Myrt l e  Poi nt in the 
NE �sec, 1 0 , SW �sec, 1 1 ,  T .  29 S., R. 1 2  W. These beds may have been te cton i ca l ly i n troduced i nto 
the Roseburg Format i o n ,  a nd the i r  extent i s  unknown , T hey are not mapped separate ly . 

I n  t he Ash land  a rea , beds ass igned to the U mpqua Format ion  (We l l s ,  1 956) are para l l e l  to the upper 
part o f  the Late Cretaceous Hornbrook Formation, The corre l at ion  was based o n  s im i la r  l i tho logy and 
i ncorporated coa l beds, E l l iott ( 1 97 1 ) examined t hese beds i n  the Ash l and area a long the Bear C reek 
Va l l ey and southward into Ca l i fornia  and ass igned a Late C retaceous age based on megafossi l s  and  pa l eo­
bota n i c a l  da ta. Whether  or not th ey are corre l a t i ve w i th Late Cretaceous beds c i ted from th e N orth Fork 
of the Coqu i l l e R iver i s  uncerta i n ,  but they do appear to be o lder tha n  th e bu l k  of th e Roseburg 
Format ion . 

H acke l ( 1 966)  states t hat i n  bot h  the  nort hern San Joaquin a nd Sacramento Va l l eys deposi t ion appears 
to be cont i nuous from C retaceous  i nto Pa l eoce ne time . I t  is en t i re l y  pos�ib le  t hat sed i mentat i on was 
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relatively continuous in Oregon. At the present time, no Cretaceous beds are definitely known to be a 
part of the Roseburg Formation. 

9 

Several areas of sedimentary rock along the coast are separated from the main bodies and occupy a 
debatable stratigraphic position. Dott (1962) mapped beds at Blacklock Point near Cape Blanco that he 
assigned to the Late Cretaceous on the basis of a meager fauna. Lent ( 1969) mapped beds along Edson 
Creek in the Lang lois quadrangle that he also assigned to the Late Cretaceous. Lithologically both of 
these sections are difficult to distinguish from beds mapped in other places as Roseburg, and they are 
included in the Roseburg Formation although later information may lead to separation into another strati­
graphic unit. Bandy (1944) assigned severely deformed beds at Cape Blanco to the middle Eocene; however, 
many of the Eocene foraminifera are long range. The writer, therefore, includes these strata within the 
Roseburg Formation on the basis of lithology and stratigraphic position. 

Beds at Five Mile Point north of Bandon and at the mouth of Johnson Creek south of Bandon are in 
the debatable category. Foraminifera from Five Mile Point north of Bandon contain a small number of 
species that range from the Cretaceous to the Eocene in age. However, the nannofossi I, Tribrachiatus 
orthostylus, found by D. Bukry (written communication, March, 1972), indicates an early Eocene age. 
A sample from a point on the new road north from Agness to Powers in the SE �of sec. 13, T. 34 S., 
R. 12W. was also examined by Bukry, who found a much larger assemblage of fossil forms that he assigned 
to the Tribrachiatus orthostylus zone or Discoaster lodoensis zone of early Eocene age. 

Beds considered to be a part of the Roseburg Formation by the writer and mapped as lower Umpqua 
by Brownfield (1972) at the junction of the West Fork of Floras Creek and the main creek contain pollen 
and spores which were studied by Donald W. Engelhardt (written communication, Feb., 1972). He reports 
the following: 

Dinoflagellates and hystri chosphaerids were found in the sample. The sample con-
tained the following taxa which have been reported from the Dos Palos shale in California: 

Hystri chosphaera cf. fur cat a Appendic i spori tes cf. perp lexus 
Hystrichosphaeridium complex Gleicheniidites 
Cordosphaeridium cf. inodes Abietineaepollenites 
Membranosphaera sp. Podocarpidites 
Stereisporites antiquasporites T axodiaceaepollenites hiatus 
Cyathidites cf. australis Alnipollenites verus 
Cicatricosisporites dorogensis 

Many of the common lower Tertiary palynomorphs were not present, probably due 
to the environment. Pteridophyte spores were common to abundant. The environment 
of deposition is interpreted as brackish water with restricted circulation which is adjacent 
or in close proximity to freshwater swamp conditions. Many of the pollen grains have been 
distorted by probable pyrite crystal formation. This may be caused during deposition under 
conditions of restricted circulation. 

Palynologic evidence indicates a probable Lower Tertiary (Danian or Paleocene) 
age for the sample. 

According to Popenoe, Imlay, and Murphy (1960, p. 1529), fossils of Late Cretaceous age,similar 
to some found near the mouth of Pistol River in the Hunters Cove Formation (Dott, 1971), were collected 
from the south edge of sec. 25, T. 30 S., R. 13 W. in Dement Creek southwest of Myrtle Point by Diller 
and his party many years ago. Dement Creek drains only beds assigned by Baldwin and Hess (1971) to the 
Late Jurassic Otter Point Formation or the lower Umpqua Formation (Roseburg Formation). This fossil locality 
has puzzled nearly all who have tried to find it. Either the location must be in error or these fossils were 
derived from the Roseburg Formation or a tectonically emplaced block of unmapped Late Cretaceous rock. 
This is one of the few places that basal Roseburg appears to be exposed in a thin fault sliver. No Cretaceous 
megafossi Is are known from other Roseburg loca I ities. 

Thoms (1965) made a study of the rocks formerly mapped as Umpqua and noted that the ranges of 
many of the foraminifera previously used to zone the West Coast early Cenozoic rocks had been extended. 
Thus it is difficult if not impossible at this time to zone more than roughly the Paleocene and early Eocene beds. 
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A Pa l eoce ne m i c rofauna was fou nd i nterbedded w i t h  the basa l t i c  un i t  east of Myrt l e  Po i nt ( Ba l dw i n ,  1 965 ) .  
Bot h Thoms ( 1 965) a nd Rau ( i n  Ba l dw i n ,  1 969) ass igned t he sed i me ntary part o f  t he Rose burg Format ion 
over ly i ng the basa l t i c  part to the C and l ower B zones of  La im i ng ( 1 940) or the Pe nut ian  stage of  Ma l lory 
( 1 959) . However ,  the Look i ngg l ass Format ion , a l t houg h  usua l l y l a ck i ng i n C zone foss i l s ,  i s  a l so ass ig ned 
to the l ower B zones a nd may be Pe nut i an . 

McKee l  ( 1 972) sta tes that  l ower Um pqua i s  dom i nated by G l oborota l ia aequo a nd other spec i es 
i nd i cat ive of the l ow er Eocene . McKee l and Li pps ( 1 972} note that  sparse Oregon  p la nkton ic  foram i n i fera 
suggest depos i t ion  beneath offshore oc ea n ic wa ter masses in lower a nd m idd l e  Eoc ene t imes i n  deposi t iona l 
s i tes i so l a ted from lower la t i tude provi nces by sou thward-f l ow i n9 currents m uch  as w e  have today. 

Turner (1938) d iv ided t he Umpq ua Forma t io n  of D i l l e r  i nto a l ower and an upper part o n  t he bas is  
o f  megafauna . A l t hough megafoss i l s  are genera l l y l a ck i ng in  t he Roseburg Format ion , t hey are present 
a long t he Nort h Fork of  t he Umpqua R iver and in t he western  part of the M idd l e  Fork of  t he Coqu i l l e R iver 
in beds t hat coi nc ide w i t h  Tu rner's lower part o f  t he Umpqua . The uppe r part of Turner's Umpqua i n c l udes 
the G l ide sect ion  a nd the upper part of the Midd l e  Fork of t he Coqu i l l e se ct i o n ,  i n c l ud i ng both t he Look i ng ­
g lass a nd F lournoy Format ions . 

T homs ( 1 965 ) ass igns  the Roseburg Format ion as def ined l arge ly  to the Penut i an , but he a l so ass igns 
t he Look i ngg l ass i n  the G l i de se ct ion  to the Pe nut ian , perhaps the upper part . Y et t he writer p l aces a 
major h iatus (see deformat ion  be low) betwee n t he Roseburg and t he Loo k i ngg l ass Format ions . E i t he r  t he 
mo l l usks a nd foram i n i fera had l o nger ranges than ori g i na l ly supposed , or depos i t ion  a nd the eros iona l 
break occurred rap i d l y . The Rose burg Format ion  i s  c l ose ly fo l ded and t hrust . N o  doubt i t  formed mou n ­
tai ns that were eroded before depos i t i on by Look i ngg l oss seas .  Y e t  these events must hove token p l ace 
rap id ly  to be spa nned by t he Pe nut ion stage . 

A summary of t he age of t he Roseburg Format ion shows that , a l t houg h beds of Late C reta ceous age 
may be tectoni ca l ly i n fo l ded or fa u l ted , more or l ess co nti n uous deposi t ion  from Late C reta ceous to ear ly 
Eocene t ime can not be ru l ed out  even thoug h i t  has not bee n proven . Basa l t ic extrus ion , w i t h  i ntertongu i ng 
sed ime ntatio n ,  probab ly  started dur ing the  Pa l eoce ne but the bu l k  of the format ion  was depos ited dur ing 
t he ear ly  Eocene ( Ba l dw i n  1965 , p .  97) . 

Deformat ion  

One exp l a nat ion for  t he rap id i ty of  events  may be found i n  the movement  of  crusta l  p l ates . At the 
e nd of ear ly Eocene t i me , the edge of  the cont i nent may hove imp i nged upon t he east  Pac i fi c  p l ate , w i th  
subduct ion be neat h t he  edge of t he  co nt i nen t  a nd a te l e scop i ng of t he Roseburg strata . I f  t h i s  i s  true , 
movement  ev i de nt ly  subsided before t he Looki ngg l oss beds were deposited , for subseq uent deformat ion  has 
bee n re la t ive ly m i nor and a l ong  d i ffe rent trends . I t  shou l d  be noted that the c lose ly  fo l ded Roseburg 
Format ion  arcs around the K l amot h Mounta i n s, ma i n ta i n i ng easter ly  trends near Roseburg whereas the l a ter 
Eocene strata are fo lded gent ly a l ong o more norther ly  ax i s  ( F i gures 4 and 5 ) .  T hus this  stage of deforma ­
t ion  may b e  cons idered t he cu l m inat ion  o f  K l amath Mou nta i n  oroge nies . N ot on ly  were t here m i nor t hrusts 
of  t he l ower basa l t i c  part of the Roseburg over t he upper sed i mentary port near Rose burg ( B a l dw i n ,  1 964-b ) ,  
but there appears t o  b e  a cont i nuat ion of  the t hrust be neat h the ce ntra l port o f  t h e  Coast Range t o  t he 
western edge of Sugar l oaf  Mounta i n  near Myrt l e  Poi nt  (geo log i c  map i n  pocket ) .  

Tert iary strata , presumab ly  o part o f  t he Roseburg Format ion but poss i b l y  Look i ngg lass ,  are tecton ica l ly 
emp laced w i t h i n  gree nstone on the northwest s ide of Sa l mo n  Mounta i n  i n  the Powers quadrang l e  ( Ba l dw i n 
and Hess , 1 97 1  ) ,  a nd s im i  lor  beds are engu l fed i n  serpe n t i n ite at t he mout h of Sucker C reek a nd then aga i n  
far ther up Suc ker C r e e k  next t o  th e b ig  s l ide about a m i l e  from i ts junc t ion w i th Johnson Cree k a long th e 
nor th marg i n  of the Ag ness quadrang l e . Th e tec tonic i nc l u sion  of Ter t iary beds i n  th i s  m a nner supports 
an age for s i g n i fi can t  thrust i ng as l a te as the end of ear l y  Eoc ene . 

Probab ly  at t h i s  t i me ,  p l ates of Co l ebrooke Sch i st were emp laced i n  t he Edson Butte area of t he 
Lang l o i s  quadrang l e  and a long t he lower Rogue R i ver . B l oke , I rw i n ,  and C o l eman ( 1967) note t hat the 
p l a te a lo ng the l ower Rog ue overrode beds  of  Ear ly  Creta ceous age . Howeve r ,  in  t he Lang lo i s  quadrang l e  
Lent ( 1 969)  and Brownfie l d  ( 1 972)  s how a warped p l ate of  Co l ebrooke Sch i st capp ing t he Edson Butte area , 
a s l i ght proje ct ion of wh i c h  over l i es  steep beds of eithe r Late Cretaceous or ear l y  Tert i a ry age i n  Edson 
Creek to the south  and beds ass ig ned to t he Pa l eocene in F l oras Creek to t he nort h .  An i so l ated , detac hed 
p late of C o l e brooke caps Ca l f  Ranch Mounta in  across F l o ras C reek from the ma in  body on  Edson Butte . 
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Figure 4. Contorted beds of Roseburg 
Formation along Umpqua River neor 
Woodruff Mountain. 

Figure 5. Steeply tilted Roseburg stroto ot 
junction of Coos Boy Wagon Rood ond 
Burnt Ridge Rood, 12 miles west of 
Reston Rood junction. (Photo by Leslie 
Magoon) 
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I f  once cont i nuous ,  as is reasonab l e  to suppose , t he Co l ebrooke Sch i st m ust have ove r l a i n  the ear ly Tert iary 
beds in F l oras C reek . The supe r ior  posi t ion  of t he Co le brooke Sch i st ,  p l us known t hrust i ng  and i soc l i n a l  
fo l d i ng w i t h i n  t he Roseburg Format ion , poi nts t o  major  deformat ion  at  t he e nd o f  t he ear ly  Eocene ( Ba l dw i n  
a nd Lent , 1 972) . 

The source of t he Co lebrooke Sch i st is not k now n ,  but Co leman  ( 1 972)  proposes t hat it was abdu cted 
from the Pac i fi c  p l ate du r i ng  imp i ngeme nt  of  t he ocea n i c  and cont i ne nta l p lates . 

S ize a nd shape of t he bas i n  

T he approxi mate shape o f  the Pa leoce ne t o  ear ly  Eoce ne seaway i n  w h i c h  t he Roseburg Format ion  
was  depos i ted i s  shown in  F igure 6 .  Beds  former l y  ass ig ned to  t h i s  age near  Medford and Ash l and are  now 
considered to be Late C reta ceous and thus a re exc l uded eve n t hough it i s  not k nown where the marg i n  of  
t he ear ly  Tert iary l i es i n  th i s  d i rect ion . The  eastern marg i n  d i sappears beneath the Cascade Ra nge a nd 
may reach  i nto eastern  Oregon be neath younger format ions; howeve r ,  geophys i c a l  work (R . B l ank ,  persona l 
commun i cat ion )  shows that the crust t h i cke ns rap id ly east of t he Western C ascades front , whereas to the 
west it is more typ i ca l  of ocea n i c  basi n .  T he bas i n  reached northward i nto Wash i ngton , probab ly  to Van­
couver I s l and , a nd vo l ca n i c  and sed imentary rocks  o f  the C rescent Format ion  may be corre la t ive . 

T here is no need to postu l a te a weste rn  barr ier . Loca l areas o f  extrus ion may have formed i s l a nds, 
but near ly a l l  o f  t he basa l t  appears to be submari ne . Thoms ( 1 965 ) suggests t hat t he seas were warm and 
at t imes sha l l ow where orb i to id  foram i ni fera were presen t .  Other foram i n i fera in other  parts of t he forma ­
t ion  po int  to su rface connect ions  w i t h  the open ocea n .  I n  p l aces , depos i t ion  may have bee n  i n  the ner i t i c  
and upper bat hya l zones . T he sedi ments are tu ffaceous and may have been der ived from nearby vo l canic 
centers . Cong l omerate at W i l bur may represent nearshore depos i ts around a n  i s l a nd and t hus may be loca l l y  
der ived . Cong lomerates a re  re la t ive ly  rare e l sew here . Ang u l ar fragme nts of basa l t  i n  poor l y  sorted con­
g lomerates po i nt to loca l l y der i ved mater ia l downs lope near vo l can i c  extrus ions .  

L o o k i n g g l a s s  F o r m a t i o n  

Descr ipt ion 

T he Look i ng g l ass Format ion  u nconformab ly over l ies  t he Roseburg Format ion a nd oversteps upon  the 
pre -Tert iary format ions around t he pe r ip hery o f  the basi n . Notab l e  examp le s  of th i s  are a l ong Cow Creek 
west of  R idd l e ,  in t he Bone Mou nta i n  and Powers quadrang le s ,  in iso l ated outcrops near Bobs Garde n i n  
the Maria! quadrang l e ,  a nd a t  the ju nct ion o f  Bou l de r  C reek a nd South Fork of  Lobster C reek i n  the Agness 
quadrang l e . 

The format ion der ives i ts name from the Look ingg l ass Va l l ey , the sout h  wa l l  of w h i c h  is made up of 
the basa l co ng lomerate and t he f l oor of  w h i c h  i s  l arge ly under l a i n  by s i l ts to ne . T he Look ingg l ass Format ion  
i s  better exposed a long Tenm i l e  Creek from Bushne l i  Rock  sout hward to  Tenmi l e  Butte, a nd th i s  i s  desig nated 
as the type se ct ion . T he fo rmat ion i s  here i n  d iv ided i nto th ree members: t he basa l B ushne l l  Rock Member , 
t he Te nmi l e  Membe r ,  and the O l a l l a  Creek Member, The northern end of the Look i ngg l ass Format ion  d i s­
appears be neat h t he  Tyee Formati on a short d i stance nort h of  Me l rose , wraps aro u nd the  sout h end of the 
Coast Range syn c l i ne ,  and i s  tra ceab l e  nort hward a l ong the we st l imb of  t he Coast R ange syn c l i ne as far 
as the northeast end of B l ue R i dge , w here it is covered by t he F l ournoy Format ion . 

Bushne l l  Rock Membe r 

T he Bushne l l  Rock Member i s  best d isp layed i n  t he r i dge extend ing  from Te nmi l e  C reek eastward 
across Porter C reek to A l exa nder Bu tte , where i t  is obrup t ly  t runcated by a fau l t .  T he member atta i ns 
a th i ckness of from BOO to 1,000 feet but may be thinner or grade in to f iner beds i n  p l aces . Basa l beds 
conta i n  some bo u l ders , but most of  the cong l omerate at Bushne l l  Rock is made of pebb l e s  1 to 2 i n ches 
in d iameter w i th  a med ium to coarse sandstone matrix ( F igure 7 ) .  The beds are t h i ck  and poor ly  strat i fied . 
Many of the pebb l e s  are sandstone , basa l t ,  or gree nstone , but some are quart z ,  c hert , and med ium-gra ined 
i ntrus ive rocks typ i ca l  of  the K l amath Mountain terra i n .  The cong lomerate grades upward into massive 
sandsto ne w h i c h  g ives way rapid ly to the thi n-bedded , rhyt hm i ca l ly bedded Tenm i l e  Member . 
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The Bushn e l l Roc k Member  i s  i n fau l ted i n  C ow Creek west  of R i dd l e .  I t  i s present as numerous ou t­
l i ers o n  the pre- Ter t iary roc ks a nd as a thi nner basa l un i t  r imm i ng the basi n  arou nd Pow ers , the upper 
S ixes R iver in the Pow ers qua dra ng l e ,  and  a long Bear Creek i n  the Ba ndon quadra ng l e. Th e c ong lom era te 
i n terfi ngers l oca l l y w i th coa l -bear i ng mass ive  sandstone a l ong the M idd l e  For k of the C oqu i l l e  R i ver w est  
o f Remote i n  the S i tkum and Bone Mounta i n  quadrang l es .  T he base a lo ng t he Midd l e  Fork  of the Coqu i l l e  
i s  p laced at about 200 yards west o f  Fren ch i e  C reek ( F igure 8 ).  Northward the  amount  o f  co ng l omerate 
i s  re l a t ive ly t hi n  a l ong the N orth Fork of  t he Umpqua R i ver west of G l i de. It crops out i n  t he r iver  about 
1 00 yards west of the F rear Br idge. Woodruff Mounta i n , nort h of  Me l rose , conta i ns co ng lomerate w h i c h  
i s  mapped a s  basal Looki ngg l ass. 

The Bushne l l  Rock cong l om erate represents the basa l  beds of an o n l a pp i ng sea. Coa l beds w est  of 
Rem ote an d a long the upper S i xes R iver  in the E c k l ey fi e l d , referred to by Di l l er ( 1 903 ) ,  poi n t  to nearshor e 
f lood- p la i n  depositi on . Most of the cong l om erate c l as ts are  we l l  rou nded and i nc l ude  a m ore varied assem ­
b l age of rock types than  do t hose i n  the basa l Roseburg Format i on. Congl omerates of the l atter format ion 
have more l oca l l y der i ved co nst i tue nts. 

Tenmi l e  Member 

T he Tenm i l e  Member i s  best d i sp layed in the Camas Va l l ey quadrang l e  in the  broad east -trend i ng 
Tenm i l e  V a l l ey from the comm un i ty of T e nm i l e  to O l a l l a  C reek . It c rops out a l so at Remote i n  l ower Sa ndy 
C reek Va l l ey ,  a lo ng Bear C reek in the Bandon quadrang l e ,  a lo ng t he East Fork of t he Coqu i l l e  near Dora , 
a nd a l o ng Rock Creek on the road sou th o f  Powers to Agness (Figu re 9 ). 

T he member i s  composed o f  t h i n  rhythmi ca l l y bedded sandstone and s i l tstone. Pete rson ( 1 957) measured 
approxi mate ly  3 , 200 fee t of the Tenm i l e  Member at Tenm i l e . The s i l tstone steepens apprec iab ly  a l o ng 
t he Te nmi l e  fau l t  sout hwest o f  Tenmi l e  Butte a l ong t he Berry C reek Road . I n  one of the q uarr ies  near t he 
center of sec . 1 2 , T .  29 S. , R. 8 W., steep , thi n ,  rhythmi ca l ly bedded strata are part i cu l ar l y  we l l  exposed. 
Pete rson ( 1 957,  p. 62) desc r i bes a p iece of  sandstone from t h i s  l oca l i ty as fo l l ows: 

I t  i s  a we l l  i ndurated rock w i t h  a dark gray -brown co l or . Petrograph i c  exam ­
i nat ion  of  t h e  t h i n  sec t ion  shows that i t  i s  made up of  75 percent ang u l ar to sub­
rounded gra in s  mai n ly le ss than  0 . 2  mm that te nd to be a l i g ned with  t he i r  long 
d i mens ion para l l e l  to the bedd i ng .  Angu l ar to sub -rounded quartz makes  up 15  per­
cent of  t he rock. C l ear to c loudy ang u l ar p lagioc l ase fe ldspar near andesi ne (An40) 
show i ng exce l l e nt tw i n n i ng forms 1 5  percent of the tota l . Rock fragme nts i nc l ude 
sandstone , s ch i st , s late , and c hert and make up 30 perce nt of t he roc k .  Magnet ite , 
b iot i te , and ep i dote are m i nor const i t ue nts . 

The fi ne-gra i n ed sands tone and s i l tstone i n d i cate depos i t i on i n  qu i e t  water not c lose to shore , per­
ha ps the produc t of relat ive ly weak turb id i ty cu rren ts . The coarse sand a nd cong l om erate of the genera l l y 
para l l e l  bu t over l yi ng O la l la Creek Member i nd i cates ra ther su dden changes i n  depos i t i ona l envi ronm ent  
w i th sha l l ow i ng water  a nd u p l ift of  sourc e .  Sed im enta t ion  becam e more rap i d as coarser mater i a l  was  l a i d 
i n  a retrea t i ng sea . 

(..) l a l l a  Creek Member 

The O la l l a C reek Mem ber caps Tenm i l e  B u tte a nd l i es i n  a sou thwes ter l y  p l ung ing sync l i ne  i n  which 
perhaps 1 , 000 feet  of stra ta are presen t  a long the nor thwest  s ide  of the Tenmi l e  fa u lt .  I t  a l so oc cup ies 
the cen ter of a sync l i n e  a l ong O l a l la C reek i n  the Camas Va l l ey and  Du tchman  Bu tte qu adra ng l es .  The 
me mber is made up of cong l omerate a nd pebb ly  sandstone w i t h  th i nner  bedded sandstone and si It i n  other 
p laces, I t  i s  d i ffi c u l t  to d i st i ngu i sh  from the Bushne l l  Rock Member whe re the  i nterven i ng s i l tstone i s  thin 
or abse nt, 

The O l a l l a  C reek  Me mber  i s  best deve l oped at the south end of t he bas i n  w here i t  borders t he tec ­
ton i ca l ly ac t ive K l amath Mounta i n  terra i n. T he O l a l l a  Creek Member may b e  seen  i n  t he center o f  the 
syn c l i ne a long O l a l l a C ree k ,  the source of i ts name , and a l so i nterm ittent ly  sou thwest of Tenm i l e  B utte 
to Buck Spr i ngs ,  to Live Oak Mountai n ,  and o n  to Dutchman B utte , t he n  th rough C h ipmunk R idge to 
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Figure 7. Contact between Roseburg and Lookingglass Formations 200 yards west of 
Frenchie Creek along Middle Fork of Coquille River. (Photo by Leslie Magoon) 

Figure 8. Bus hnell Rock Member unconformably overlying Roseburg strata a long 
Tenmile Creek. (Photo by Leslie Magoon) 
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Twe lvemi l e  C reek ,  and into the Bone Mountain quadrang le. There t he Tenm i l e  s i l tstone is e i t her m i ss ing 
or grades into coarser beds ,  mak ing the  O l a l l a  and Bush ne l l  cong l omerates appear to be a conti nuous 
sect ion . S i l tstone in Twe lvemi l e  drai nage above t he mouth of Bou l der  C reek in the  northwest quarter of  
t he Dutchman Butte quadrang le  may be a re mnant of t he Tenmi l e  s i l tstone w h i c h  reappears east  of L ive 
Oak Mountai n. Johannesen ( 1 972) mapped the basa l Look ingg la ss cong l omerate (Bushne l l  Rock Member) 
in Long Pra i r ie  and eastward to Twe l vemi l e  C reek where i t  extends eastward past the mout h  of D i ce Creek. 
It reappears a l ong Mansanita C reek (a t r ibutary of Union C reek)  and a l ong Union ,  Tab l e ,  and Smi th  C reeks 
in the Dutchman Butte  quadrang le. 

The variab l e  t h i ckness of the O l a l l a  C reek  Member and t he loca l absence of t he under ly ing Tenm i l e  
Member a t  B u c k  Rock , Tab l e  Mounta in,  and Dutc hman Butte suggests s l i ght warping w i t h  over l apping of 
t he O l a l l a  Creek Member upon the B ushne l l  Rock Membe r .  T he prom inent fau l t  zones exte nd ing westward 
from t he R idd l e  area to Union C reek may have been act ive at th i s  t ime. 

T he O l a l l a  C reek  Member  appears to be m i ss ing a l ong the  western l i mb of t he C oast Range sy n c l ine. 
Cong l omerates and massive sandstone beds in the R ogue R iver a short d i stance upstream from l l l ahe  near 
t he mout h of Watson C reek  are considered to be basa l F l ournoy . The compos i t ion of the O la l l a C reek 
cong l omerate d i ffers l i tt l e  from the Bushne l l  Rock cong l omerate. 

Age and corre l at ion 

T he base of t he Look ingg l ass Format ion is exposed about 200 yards west of the mouth of Fre nch ie  
Creek a long t he N ort h Fork of the Coqui l l e R iver. T h is po i nt tends  to  co inc ide w i t h  the  d i v i s ion  between 
T urner's " lower" and "upper " U mpqua (Tu rner ,  1 938) . T he beds above t he contact corre l ate w i th  the 
Bushne l l  Member ,  a nd the beds a l ong Sandy Creek apparent ly corre l ate w i t h  beds at Tenm i l e  and G I ide . 
No beds comparab l e  to t he O l a l l a  C reek Member are fou nd a l ong the M i dd l e  Fork of the Coqui l l e .  

Ba l dw i n  ( 1 964-b ) orig i na l ly co nsi dered t he sectio n at G l ide to be an eastern  exte ns ion of the 
F lournoy Formati on but here i n  ass i gns the G l ide beds and fauna to the Loo k i ngg l ass . The t h i n  cong l omerate 
j ust west of  t he Frear Bridge about 3 m i l e s  west of G l ide is  t herefore ge nera l l y equ iva l ent to t he Bushne l l  
Rock Member and the over l y ing sa ndstone and s i l tstone beds are genera l ly eq u iva len t  to the Tenmi l e  
Membe r .  

T he G l ide fauna co nta i n s  many warm sha l low-wate r forms s u c h  a s  oyste rs , Vener i cardi a ,  and 
Turr i te l l a .  Turner ( 1 938) found the G l ide fauna  to be abou t  eve n ly d iv ided between t he Domengine and 
Capay stages . Many of  the G l i de fo rms are prese nt  i n  the Midd l e  Fork of  the Coqu i l l e sect ion in  what 
i s  now regarded as Look ingg l ass . T homs ( 1 965) exam i ned the m i c rofauna at G l ide and a long Buckhorn 
Creek in the same un i t  and conc l udes that bot h are Penut ia n ,  perhaps late Pe nut ian , t he age ass igned 
to most o f  the Loo k i ngg l ass Format ion .  M ic rofoss i l s  from t he Tenm i l e  s i l tstone member , from Ye l l ow C reek 
in t he Powers quadrang le , and from Fourmi l e  C reek sout h of Bandon , a l so exam i ned by T homs , were ass igned 
to t he Pe n ut ian , perhaps l ate Pe nut ian , stage . Rau (wr i tte n commun i cat ion )  assigns  beds from t he Tenmi l e  
sect ion  t o  the lower B zones o f  La i m i n g ,  wh i ch  i s  eq u iva l en t  t o  t h e  l ate Penut i an and perhaps the ear ly  
U l at i s ian . 

S ize and shape of t he basi n 

T he bas i n  dur i ng  the  t ime of Look i ngg l ass depos i t ion  o n l apped part of the K l amath Mounta i ns where out­
l iers now rest  o n  the pre-Te rt iary rock (F igu re 6 ) .  I t  presumab ly  rea ched i ts easternmost po in t  a short 
d i stance east of  G l i de . T he northwest marg i n  swings past Me l rose to a po i nt where i t  p l unges beneath 
t he Tyee Format ion. A l thoug h no beds o f  the Look i ng g l ass Format ion are k now n to crop out nort h  of Wood­
ruff Mounta in  in t he Suther l i n  quadrang l e ,  cong l omerate of probab l e  Look i ngg l ass equiva l e nt was encoun­
tered above the Roseburg Format ion  in the Genera l Petro leum we l l  on Sm i th  R i ver  at the mou th of  Spencer 
Creek . The shore l i ne on the pa leogeograph i c  map ( F i gure 6) i s  extended to i n c l ude th i s  area . 

A narrow estuary , i n  part i n fau l ted , l i es so uth of Ag ness a l ong the I l l i no i s  R i ver . B l ack sands 
depos i ted d i rect l y  upon the pre -Tert iary were described by Ba l dw i n  ( 1 968) , who conc l udes that t hey are 
m idd l e  Umpqua ( Look i ngg lass )  and were depos i ted by streams that drained magnet i te -bear ing pre-Tert iary 
strata . Beds h igher  in the sect ion  east of Agness seem to transgress the fau l ts t hat border the Lookingg l ass 
strata . A l t hough contacts  have not been traced, the coarser  textured beds capping Raspberry Mountain 
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Figure 9. Lookinggloss strata of the Tenmile Member olong Rock Creek 
Rood between South Fork of the Coquille River and the Iron 
Mountain-Agness Rood junction. (Photo by Wm. Helser} 

Figure 10. Tyee escarpment ot left, with Comas Volley Member of 
Flournoy Formation in more gentle slope below it; White Toil 
Ridge Member of Flournoy Formation forms dip slope in middle 
distance. 
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a nd o n l appi ng t he Dot han across t he fau l t  appear to be F lournoy Format ion and t he i nfau l ted beds a l ong 
the i l l i no i s ,  t he Look i ng g lass Format ion . 

Out l i ers , su ch  as t he o ne at Bobs Garde n i n  the Mar i a l  quadrang l e ,  suggest that a sha l l ow marg i n  
of  the bas i n  a t  one t ime extended onto t h e  K lamath Mount a i ns but has bee n eroded . 

F l o u r n o y  F o r m a t i o n  

Descr ip t ion  

T he F l ournoy Format ion  i s  here i n  named for t he se ct ion o f  sandstone a nd si l tstone a l o ng upper 
Look i ngg l ass Creek in F l ournoy V a l ley in t he Camas Va l l ey quadran g l e . Its type se ct ion  l i es between 
the north edge of  Look ingg l ass Va l l ey and t he Tyee escarpment  ( F i gure 1 0) .  

T he Forma t ion i s  d iv i s i b l e  t hroughout t he ent i re area i nto two members . The  basa l o n l app i ng sand­
stone and pebb ly sandstone mak i ng up Wh ite Ta i l  R idge a nd Sugar Pine R idge in t he Camas Va l l ey quad­
rang le  are i n c l uded in the W h ite Ta i l R i dge Me mber . T he ove r ly i ng s i l tstone and t h i n-bedded sa ndstone 
in F lournoy V a l l ey and Camas V a l l ey are des ig nated t he Camas Va l l ey Membe r .  

T he F l ournoy Format ion  i s  cont i nuous nort hward t o  Co le s  Va l l ey but the outcrop area narrows be cause 
of  progressive over l ap by the Tyee Format ion. South of F lournoy Va l ley and C amas Va l ley , w here t he 
format ion is best exposed , on l y  the sa ndstone of t he Wh i te Ta i l R i dge Member is exposed be neath Bone 
Mou nta i n  and Eden R idge . T he beds get coarser i n  text ure to the so uth a l ong t he marg i n  o f  the K lamath 
Mounta i ns . 

A near l y  conti nou s sec t ion  of th e F l ou r noy Form ati on i s  ex posed a l ong the M idd l e  For k of th e 
Coqu i l l e  R i ver  from a po i n t  near the east  l i ne of sec . 1 4 , T .  30 S . ,  R .  l O W .  westward to th e mouth of 
Roc k Creek near Rem ote . Anothe r  w e l l -exposed sec t ion  i s  s i tua ted a l ong a second Roc k Creek ,  wh i ch  
l i es sou th of Bone Mou nta i n  and  i s  a tr i butary t o  M yrt l e  Cree k .  Both of these sect ions may be regarded 
as reference sect i ons . No F l ournoy Format ion  is exposed a l ong the western s ide of th e basi n in th e Coq u i  l i e 
drai nage south of the M i dd l e  Fork . 

Whi te Tai l R i dge Member 

The Wh i te T a i l  R idge Member i s  approx i mate ly 1 , 500 fee t  t h i ck  a l ong Loo k i ngg l ass Creek. In Wh i te 
Ta i l R idge t he basa l sa ndstone conta i ns some pebb ly  sandstone and th i n l ayers of cong lomerate . However ,  
when traced sout h  o f  Camas Mounta i n  across H ighway 42 , t he amount of  cong l omerate i n creases be neath 
Bone Mountai n and Eden R i dge . 

A l ong the Rogue R i ver  at the mouth of Watson Creek above l l l a he the basa l W hite  Ta i l R i dge Member 
i s  a cong lomerate w i t h  pebb l es co mmo n l y  2 to 4 i nches  in d i amete r .  Cong l omerate a nd pebb l y  sa ndstone 
of  t he W h i te Ta i l  R i dge Member cont i nues sout hward to Raspberry Mounta i n ,  east of  Ag ness , and over l aps 
eastward across t he fau l t betwee n the Look i ngg l ass and Dot han Formations. L i tt l e  if any moveme nt  has 
taken p l ace s i nce  deposi t ion of  the F l ournoy in t h i s  area. 

N orth of Remote a l ong the west s l ope of T homas Mou nta i n ,  the Whi te  Ta i l  R i dge Member i s  d i scon­
formab ly  ove r l a i n  by t he Tyee sandstone and i s  very d i fficu l t  to dist i ngu i sh  from it . Tr igger  ( 1 966 ) t raced 
t he contact betwee n the two format ions. The Whi te  Ta i l R idge Member th i ckens and turns  westward a l ong 
the south r im of Brewster Va l ley sout h of S i tkum . It c rops out  a l ong Stee l Creek , C herry C reek , the N orth 
Fork of  Coqu i l l e R ive r ,  a nd in Coos R i ver  drai nage . The sandstone section i s  4 , 000 to 5 , 000 fee t  t h i ck  
a long Coos R iver ,  a l t houg h measu rab l e  se ct ions a re  d i ffi cu l t  t o  fi nd . A l l of  the sandstone former ly  mapped 
as Tyee a l ong the Coos a nd Mi l l acoma R i vers west of Coos Mounta i n ,  Go lden  and S i lver Fa l l s ,  a nd E l k  
Peak i s  now ass igned t o  t h e  W h i te Ta i l  R idge Member  o f  the F l ournoy Format ion. T he s im i l ar i ty i n  l i t ho l ogy 
is str i k i ng . It was not unt i l  detai l ed  mapping  had bee n  done t hat the u ncon formab l e  re l at ionsh ip  between 
the F l ournoy and Tyee Format ions was  d i scovered . 

T he Wh i te Ta i l  R idge Member a l ong t he west s ide of t he bas i n  i n  Coos R i ver  drai nage is much t h i cker 
than  a l ong the eastern edge . This  may be due to a western source w i th greater subs idence to t he west and 
a l so to fac ies  changes in wh i c h  the top of the member  was deposi ted h i gher  i n  the sect ion  to the west. 
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T he sma l l  re mnant of  F lournoy sandstone (Tyee of Ba l dw i n ,  1 969) on t he d iv ide between Twom i l e  

and Fourm i l e Creeks sout h of  Bandon ,  equiva l ent to t he W h i te Ta i l R i dge Member , s hows t hat the format ion 
extended to or west  of  the prese nt coast . 

Petrograp h i c  stud ies  of the  F l ournoy (Wh i te Ta i l  R i dge Member )  sa ndstone a long t he West Fork of  
Mi l l icoma R iver were made by K lo hn ( 1 967 , p .  25 -4 1 ) .  More m i ca i s  present  than i n  unde r l y i ng format i ons . 
I n  t h i s  respe ct  the  F l ournoy Format ion i s  s im i l a r  to the over ly i ng Tyee and may be deri ved i n  l a rge part from 
t he same source . 

Camas Va l ley Member 

T he Camas Va l l ey Member i s  best d i sp layed i n  Camas Va l l ey ,  where approx imate ly  1 , 500 feet of t he 
un i t  i s  exposed . S i m i l a r  t h i cknesses are present i n  F lou rnoy Va l ley . The  un i t  is made up of t h i n ,  r hythm ica l ly 
bedde d ,  fi ne -grai ned sandstone and s i l tstone w i t h  some t h i n  l i mestone l ayers or beds of l i mestone concret ions . 
E ros ion of th i s  member produces rounded h i l l s ,  re l at ive ly  smooth  s l opes , and few outcrops . Howeve r ,  ex­
posures do occur i n  logg i ng roads and some creek beds . Warp ing  ev iden t l y  took p lace pr ior  to depos i t ion 
o f  the over ly i ng Tyee Format ion for the  Tyee rests in p l aces on the W hi te  Ta i l R idge Member w i t hout t he 
Camas Va l ley Member prese n t ,  T he Tyee a l so on l aps across the F l ournoy onto the Look i ngg l ass and Rose -
burg Format i ons so t hat beds of t he Camas Va l l ey Member outs ide of Camas and F lournoy V a l l eys make up 
a sma l l  percent of the exposed F lournoy Format ion . North of F lournoy Va l l ey t he Camas Va l l ey Member 
i s  ove r l apped by the Tyee Format ion  but i s  presumably t h i c ker be neath t he Tyee to the west . 

T he Camas Va l l ey Member t h i ns abrupt ly  just sout h of the S igna l  T ree Lookout on  Kenyon Mounta i n  
west of  C amas Va l l ey .  I t  t h i ckens i n  the heart o f  the sy nc l i ne to abo ut 500 feet be neat h Bone Mounta i n  
a n d  may b e  see n i n  bot h t he Midd l e  Fork o f  t h e  Coqu i l l e a nd Rock Creek sout h of  Bone Mounta i n . 

T he C amas Va l l ey Membe r  i s  present at S itkum , a l ong Stee l C reek , C herry Cree k ,  and t he N ort h 
For k  of the C oqu i l l e  R iver . Th e presence of th e Camas Va l l ey Mem ber i n  p l ac es dem o ns tra tes a n  u ncon­
form i ty belw een th e F lournoy a nd Tyee Forma tions ;  th us th e th i c k  sa ndstone sec t ion  a l ong Coos and Mi l l i ­
coma R ivers i s F l ournoy and not Tyee a s  prev iou s l y  m apped . 

Age and corre l at io n 

T he F lou rnoy Format ion  is m i dd l e  Eocene i n age , Mi crofoss i l s  from a we l l  i n  Camas V a l ley  and 
s i l tsto ne beneath  the Tyee capp i ng Bone Mounta in  were ass igned by W .  W .  Rau (wr i t te n  commun i cat ion , 
1 957) to the upper B zones (be low B- 1 a)  of La im i ng ( 1 940) or t he U l at i s i an  of Ma l lo ry ( 1 959) . The pos i ­
t ion  o f  the F l ournoy Format i on  betwee n  t he Looki ngg l ass and Tyee Format ions a l so o f  m i dd le  Eoce ne age 
supports t h i s  age ass ignme nt . 

S hape and s ize  of t he bas i n  

T he F l ournoy seaway was one of  t he most re str i cted o f  t he Eocene seaways ( F i gure 6 ) .  There i s  no 
ev idence t hat it reac hed east o f  Rose burg or north of C o l es V a l ley on  t he east s ide of t he Coast Ra nge 
a l t houg h some eros ion  may have occurred a l ong t he marg i n  of t he bas i n . I t s  nort hern extent  i s  unknow n  
beneath t h e  Tyee Format ion bu t on the western s i d e  o f  the  Coast Range t he format ion appears t o  extend 
nort hward i nto and beyond S i us l aw dra inage . Beds at  the su rface and in t he upper part of t he Genera l 
Petro l e um we l l  at t he mouth  of Spe ncer  C reek a long Sm i t h  R iver  a re probab ly F l ournoy . Rau ( 1 973-a) 
has ide nt i f ied m i crofossi l s  from t he we l l  cutt i ngs . T hey do not conf i rm or deny the presence of  F l ournoy 
beds . The sout hern exte nt may be in Raspberry Mounta i n  east of Ag ness . 

Coa l was reported by Treasher ( 1 942) from t he Me l rose and Camas Mounta i n  areas i n  the W h ite Tai l 
R idge Membe r .  The cong lomerate , pebb ly  sandstone ,  and coa l were ev ident ly  l a i d  i n  sha l low seas w i t h  
i n terfi nge r i ng norun9ri ne de l t a i c  beds . T he t h i nner upper beds imp ly  depos i t ion  i n  qu ieter ,  perhaps deeper 
ner i t i c  water that may lw>te bee n  ope n to t he sea w i t hou t a barri er . 

T he source of t he F l ournoy beds is ope n to specu l at ion . They may have come from t he K l amath 
Mou n ta i ns as end -fi l l i ng a nor th - trend ing  bas i n . H owever , th e presenc e of  beds ass i gned to the F l ournoy 
Forma ti on sou th of Ba ndon , a nd beds a t  Sacch i  Beach tha t  m ig h t  be F lournoy,  sugges ts a poss i b l e  barr i er 
far th er to th e w est . Th e grea ter th i c kness of th e Wh i te Tai l Member near Coos Bay sugges ts that  the cen ter 
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o f  t he bas i n dur i ng F lournoy t ime may have bee n  west o f  the axi s  of the Coast Ra nge . I f  so , post -F l ournoy 
up l i ft may have caused eros ion  i n  t he v i c i n i ty of t he coast l i ne w i t h  t hat area a ct i ng as a loca l source of  
Tyee beds to the east . 

T y e e  F o r m a t i o n  

De scr ipt ion 

T he Tyee Format ion  was named afte r Tyee Mounta i n  ( D i l l e r ,  1 898) nort hwest of  Roseburg; beds  a l ong 
t he Umpqua R iver i n c l ud i ng Tyee  Mounta in  are ge nera l ly  cons idered the type sect ion . Another para l l e l  
and we l l -exposed sect ion  i s  presen t  a l ong Oregon H i g hway 38 between E l kton and a po i nt 6 m i l e s  west of 
Dra i n  ( Ba l dw i n ,  1 96 1 , Hoover , 1 963 ) . T he th i ckness i s  5 , 000 to 6 , 000 feet  to the top of t he mass ive 
sandstone at E l kton (Ba ldw i n ,  1 96 1  ) .  

Sandstone o f  the Tyee Format ion i s  b l u i s h-gray to gray , r hythm i ca l l y bedded ,  m icaceous,  and arkos i c .  
I t  i s  fi rm ly  cemented a nd i s  c haracter i zed by abunda nt  f l akes o f  muscov i te and b l eached b iot i te , and by 
fragments of p l a nts a l o ng the bedd i ng p l anes . Most be>ds i n  the northern part of t he area are composed of 
med ium-grai ned sandstone and grade upward i nto f ine -grai ned sa ndstone a nd s i  I t s  tone . The base of eac h  
bed i s  s harp ly  defi ned and common l y  conta i ns groove casts w h i c h  i mpart a ropy appearance t o  the u nder­
s ides of t he sandstone beds . Beds are common l y  2 to 10 feet  t h i ck  in the southern e nd of  t he bas i n  but 
t h i n  toward t he north . 

Petrograp h i c  stud ies  o f  the Tyee Format ion  have been  made by Hoover ( 1 963, p .  25-26 ) ,  and Dott 
( 1 966) . Spe c ia l studi.es of  the format ion  by Snave l y  a nd others ( 1 964,  p .  46 1 -480) and by Love l l  ( 1 969) 
rev iew t he work of ot hers and prese nt fa r more data concern ing  m i nera logy and rock  types than can be 
g ive n here . T hese papers shou l d  be consu l ted by t hose study i ng the format ion . I n  bot h of the l atter two 
stud ies  the authors post u l ate that the sed i me nts came from the sout h in t he K l amath prov i nce a nd that to 
the north t he beds were l a i d  as turb id i tes  by north -flow i ng currents . 

Love l l  ( 1 969 , p .  1 2 ) po i nts to t he un i form i ty of m i nera logy of the sandstone , not i ng that the pri n ­
c ipa l d i ffere n ces l i e i n  the vary i ng perce ntages of  rock  fragme nts  a n d  fe l dspar . H e  d iv ides t h e  Tyee basi n 
of deposi t i on  i nto t he sha l low-water nonturb id i te  sout hern fac ies and the nort hern turb id i te  fa c ies  w i th a 
re l at i ve ly  broad trans i t iona l zone extend i ng from Coos Bay easter ly  to where t he format ion p l u nges beneath  
t he Cascade Mounta i ns northeast of  Roseburg . 

T he Tyee Format ion  u n conformab ly  over l i es t he Roseburg , Look i ngg l ass , and F l ournoy Format ions 
( F igures 1 0  and 1 1  ) .  T he basa l beds rest  on a l l of  the o l de r  Cenozoi c u n its with a consp i cuous abse nce 
of  basa l cong lomerate , parti cu l ar l y  nort h of the Mic.Jd le  Fork of t he Coqu i l l e R iver . 

T he genera l l ack  of co ng l omerate where i t  m i g ht otherw i se be expected is i l l ustrated i n  severa l 
p l aces . I n  the  Va l setz area , fe ldspat h i c  m i caceous Tyee rests on basa l t  of the S i l etz R iver V o l can i c s ,  Ol'ld 
and on Marys Peak it  rests on  t he K i ngs  Va l l ey S i l tsto ne Member of t he S i l etz R i ver Vo l ca n i cs w i t h  on l y  
a few mudstone c l asts . A long t he South Fork of  t he Coqui l l e R iver  south  of  Powers , at a poi nt ha l f  a m i l e  
nort h of  t h e  mouth of Coa l C reek ,  where t h e  Tyee l i es w i th  s l i g ht angu l ar re la t ionsh ip  on  s i l tstone of  the 
Look i ngg l ass Format ion , on ly a few s i l tstone c l asts occur  i n  the basa l few feet ( F igure 1 1 ) . Eve n near 
t he southern t i p  of the Tyee bas i n  where the format ion comes c l osest to l app i ng onto the pre -Tert i ary strata 
(at Hang ing Rock ove r l oo k i ng the Rogue R i ver ) ,  t he mass ive , coarse sandstone conta i ns on l y  sma l l, random ly  
d i spersed pebb le s  of  quartz a nd chert . A few beds o f  cong lomerate a re  prom i nent loca l ly near  Eden Va l l ey 
sout h of Powers . 

These observat ions furt her i ndi cate that t he sou rce area was not ad jacent  to the  bas i n  and t hat the 
sed iments were de l i vered by r ivers  beari ng most ly sands and s i l ts ,  perhaps from t he gran i t i c  parts o f  t he 
K I a  mat h Mounta in s . T he sed iments were apparent ly  swept i n  from t he south and covered a subdued terrane 
a l ready reduced by erosion . Very l i tt l e loca l ly  deri ved mater i a l  i s  i ncorporated in t he Tyee . 

T he Tyee as rest r i cted is here i n  d iv ided i nto three membe rs , w h i c h  are mappab l e  a l ong t he eastern 
edge of  the Coast Range but have not bee n tra ced i nto t he western part ( F i gure 1 2 ) .  

T he Tyee Mounta i n  Member ,  w h i c h  makes up Tyee Mounta i n ,  i s  composed of approx imate ly  1 , 5 00 
feet  of mass ive ly  bedded rhy thmites  w h i c h  g i ve way upward w i t h  l i t t l e  gradat ion i nto the H ubbard C reek 
Member ,  a s i l tstone and t h i n -bedded sandstone totalli ng near ly  400 feet i n  th i ck ness . Hubbard Creek 
jo i ns the Umpqua R i ver j ust west  of  Tyee Mountai n ,  a nd its  va l ley fo l lows the be l t  of  softer sed imentary rock . 
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Figure 1 1 .  Base of the Tyee Formation upon 
Lookingg lass strata south of Powers near 
the mouth of Coal Creek. (Photo by 
W m .  Holser) 

Figure 1 2 .  Tyee Formation a t  Golden Foils, 
East Branch of Mil lacomo River. (Oregon 
Highway Div. Photo) 
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The  H ubbard Creek Mem ber i s  over l a i n  w i thou t nota b l e  grada t ion  by approx ima te l y  2 , 000 to 2 , 500 feet 
of th i c k-bedded sandstone wh i ch grea t l y  resem b l es the Tyee Mounta i n  Member . The upper u n i t  is named 
the Baughman Mem ber and i s  we l l  exposed at Ba ughman Lookou t near the head of H ubbard C ree k .  

A th ree -fo l d  d i v i s ion i s  we l l  show n  between Woodby Mou n ta i n  a nd Coa l Creek Camp near Powers , 
but  i t  i s  not know n  whe ther  i t  is the sam e th ree m em bers that  are exposed west  of Roseburg . 

Tyee Mounta i n  Member 

Tyee Mou nta i n  l ies  north of Co l es Va l ley near t he upstream entra nce of the U mpqua R i ver  Ca nyon 
throug h the Coast Range . The beds of  the Tyee Mounta i n  Member d i p  weste r l y  1 0  to 1 5  degreesJw i t h  the 
western s l ope of  the moun ta i n  a dip s l ope . The u n i t  has bee n t raced bot h nort h a nd sou th  from t h i s  po i nt .  
I t  over l ies  Roseburg strata and cuts across structura l trends to Scott V a l l ey .  From t here i t  wraps around 
a nd may be traced sou thward a l ong t he foot h i l l s o f  t he C ascades to G l ide . T h i s  member at one t i me may 
have covered t he e nt i re Roseburg area but was l ater  str ipped off. 

T he Tyee Mounta i n Member exte nds south of  Tyee Mounta i n  to Mount  G urney in t he Camas Va l l ey 
quadra ng l e .  It termi nates agai nst a h i gh  of Roseburg sed ime ntary ro ck a nd is abse nt across the C oos Bay 
Wagon Road . The Hubbard Creek s i l tstone member a l so p in ches  out at  t h i s  loca l i ty and o n l y  the Baughman 
Member crosses the Wagon Road a nd exte nds sout hward . T he Bureau of Land Manageme nt Burnt  R idge Road , 
w h i c h  l eaves the o l de r  Wagon Road west of Reston i h  steep ly d i pp i ng Roseburg sed imentary ro ck ( F igure 5 ) ,  
soon e nters t h e  basa l F lournoy w i t h  t he Look ingg l ass Format ion m i ss i ng . T he narrow part of  t he va l l ey i s  
i n  t he Wh ite Ta i l R idge Member of  the F lou rnoy wh ich  g i ves  way upward i n to the Camas Va l ley  Member 
of  t he F l ournoy . N ear  the pass at the top of  the h i l l ,  c hanne l ed sandstone and s i l tstone ev ident ly  represe nt 
t he basa l Tyee , a l though the beds are not near l y  as mass i ve as those in Mount Gurney a s hort d i stance to 
the north . S i nce ne i t her the F l ournoy be low t he basa l Tyee nor t he Baughman Member above appear to be 
d i sp la ced by fau l t i ng ,  i t  is con c l uded that t he Tyee Mounta i n  Member d ie s  out abrupt ly . The Tyee south 
of  Reston a l ong t he easte rn  a nd southern marg i n  of  the basi n is apparent ly  the Baughman Member . I t  is 
not known whether the Tyee Mounta i n  Member i s  represe nted a long  t he western  marg i n  betwee n S i tkum 
and the Umpqua R i ver . 

Hubbard C reek Member 

The H u bbard Creek Mem ber cons i s ts of th i n -bedded sandstone  a nd s i l tstone wh i ch i s  l ess res i s tan t  
t o  eros ion than  th e two sandstone m em bers of th e Tyee F ormat ion . H ubbard C reek  fo l l ows th i s  l ess res i s­
ta n t  band , a nd eros ion of th e softer ma ter ia l i s  ev i den t  i n  topogra phy . Th e m ember i s  tracea b l e  from th e 
Bur n t  R idge Road near Reston nor thward to Ye l l ow Mounta i n  i n  th e Dra i n  quadrang l e .  N o  effor t has been 
made to trace i t  far th er north . I t  may lose i ts i den ti ty outs ide th e Tyee and Cam as Va l l ey quadra ng l es 
a nd th us be usefu l on l y  loca l l y .  

Baughman Member 

T he mass ive ly  bedded sandstone in the Baug hman Member i s  we l l  exposed in the r i dge west of  Hubbard 
Creek on w h i c h  the Baug hma n  Lookout i s  s i tuated . The beds resemb l e  those of t he Tyee Mounta i n  Member 
and cou l d  not be d i ffe rent i ated i n  the fi e ld w i t hout  the  presence of  t he i nterven i ng Hubbard C reek Membe r .  
Southward t he member crosses the  Burnt R idge Road , where t h e  lower members o f  t h e  Tyee d i e  out . Fart her 
sou thward the Baughman Member appears to rest d i re c t ly  upon the F l ournoy Format io n .  

A t h i n  s i l tstone member betwee n Buzzard Peak a n d  Bear Mounta i n  extends sout hward a t  a h i gher 
l eve l than t he H ubbard C reek Member  and caps t he s l opes o n  e i ther s ide of  t he C oos Bay Wagon Road i n  
t he Camas Va l l ey q uadrang l e . The Tyee Format ion  i s  not read i ly d iv i s i b l e  i nto members a l ong the west 
s ide or  north of  the  Umpqua R i ver . 

Age and corre l at ion  

Megafaunas j ust above the top o f  t he massive Tyee i n  sandstone
1 
and s i l tsto ne beds o f  the E l kton 

Format ion  have bee n  used to date the Tyee  in t he past a nd st i l l  bear on i ts  age . The  E l kton faunas occur 
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at Basket Po i nt a long t he Umpqua R iver ,  at Comstock south of Cottage Grove (Turner , 1 938 ) ,  and a short 
d i stance west of E l kto n ( Ba l dwi n ,  1 96 1 ) .  Tu rner  ass i gned t he Comstock and Baske t Po int  faunas to t he 
Domengi ne stage . 

Both the F lou rnoy Format ion  be low the Tyee and the basa l faunas above the Tyee are U l at i s ian  or 
B - 1  of La i m i ng ( 1940) , and t he in terven i ng Tyee  i s  ass i gned to that m i c rofaun a l  stage . 

A l thoug h foss i l s  are re l at i ve ly scarce i n  t he massi ve Tye e ,  t he wri ter  has co l l ected re l at i ve ly  la rge 
fau nas from a sandstone quarry a long Matson C reek a short d i stance above the Str i ng of Pea r l  Fa l l s a nd in 
the banks of t he Sout h Fork of  the Coqui  l i e R i ver about 1 /4 mi l e  south  of  the bridge on the Powe r-Agness 
Road . Spe c i mens  of Vener i card ia ca l i fi a  are prom i ne nt in both faunas . Turr i te l l a were fo und between  
Go lden  Fa l l s and  S i lver F a l l s a l ong th e o l d Coos Bay- Loon La ke Road; o th er foss i l s  w ere fou nd a l ong th e 
ban ks of Coos R i ver j us t  oppos i te th e mouth of M i n k  Cree k .  

M ic rofoss i l s  co l l ec ted from w i th i n  the s i l t i er l ayers o f  th e  Tyee , l arg e l y  i n  th e c e ntra l Coast Range , 
conf irm th e B - 1  (U lo t i  s i an )  age . Som e  foss i I s form er ly  assigned to th e Tyee ore now cons idered to be from 
th e F lournoy Forma t ion . 

S nave ly a nd oth ers ( 1 969) l i s t  form s , most of th em benthon ic , from th e N�w port area a nd ass i g n  a 
m i dd l e  Eocene  U la t i s i on  age . Mc Kee l a nd Li pps ( 1 972) co l lec ted pr i nc i pa l ly p l a n kton i c  form s from th e 
P ioneer Summ i t  area each of N ew port , and consi der th em to be i n  th e  u pper par t of th e Tyee and of m i dd l e  
Eocene ( Lutet i an )  age . I n  compar i ng the pa leoeco logy of  t he ear ly  Tert iary format i ons ,  they note t ha t  i n  
modern seas , h i g h - l at i tude water-masses usua l l y conta i n  fewer spe c ies  of  p l ankto n i c  forms but i n  greater 
numbers t han  lower- l at i tude trop i c a l  water -masse s . T hey state t hat t he Oregon m id-Tert iary p l a nk ton i c  
foram i n i fe ra l  assemb l ages are most s im i l ar to modern  h ig h - l at i tude assemb lages and conc l ude t hat dur i ng 
t he Eocene a nd O l igocene a coo l water-mass, ana logous to the modern tran s i t ion wate r-masses ,  l ay off 
t he Oregon C oast , and that c i r c u l at ion  patterns w i t h i n  t he N orth Pa c i fi c  were s im i  l o r  to modern t i mes . 

T he i ntermi tten t  and sparse o ccu rrence of ca l careous p l a nkton i n  Orego n rocks are not i nd i cat ive 
of  tru ly ocea n i c  water-masse s .  I n  modern  coo l wate r-masses ,  p l a nkton i c  forami n i fera are unusua l ly abun­
dant in o ffshore waters but decrease or are abse nt  in nearshore ones , The  reasons for t h i s  decrease are not 
c l ear a l t houg h  i t  appears to be re l ated to runoff of  terrestr i a l wate r . M c K ee l  and L i pps ( 1 972)  i nfer t hat 
duri ng the upper Eocene a nd O l igoce ne t here was s ign i f icant  runoff from l a nd ,  restr i ct i ng t he ocea n i c  
p lankton from nearshore deep-water bas i ns . 

S ize and shape of the bas i n  

Exposures of t he Tyee Format ion  l i e i n  a trough bordered by o l der rocks , i n c l ud i ng pre -Tert iary 
format ions a l ong the  west s ide at l east as far nort h as Bandon . The pre-Tert ia ry barr ie r  appears to have 
bee n up l i fted dur ing  the post-Roseburg h i atus ,  and it may have remai ned a h ig h .  S nave ly and Wagner 
( 1 963)  postu l ate a western barr ier a long t he south coast, g i v i ng way to perhaps a sha l l ow s i l l  fart her nort h .  
T hey s how t hat t he dom i nant current  d irect i on  was northward as far a s  45 degrees north l a t i tude . T he Tyee 
bas i n  was probab ly  an end -fi l l i ng bas i n  w it h  sed i ments furn ished by streams dra i n i ng the K l amath Mounta i n  
.:�rea . Late i n  Tyee t ime t he re was an off lap  o f  the shore l i ne towards the nort h a s  shown by t he i ncreased 
c oa l  content  in the u pper part of  the u n i t  at  Eden  R i dge a nd by the sha l l ow -wa ter and coa l -bear i ng sed i ­
m ents of th e younger Ba teman  Forma t ion even fa rth er north (F igure 1 3) .  

S i nce  no  Tyee i s  know n  a l ong the southern coas t ,  a redu c ti on  i n  s ize of th e basi n i s advocated by 
Love l l  ( 1 969) . I t  is di ffi c u l t ,  h ow ever , to exp l a i n  th e pos i t ion  of E l kton-age s i l tstone beds a t  Sacch i 
Beach ;  i f  t hey do not represe nt a western extens ion of t he Tyee -E l kton sea s ,  t hey may be a phase of F l ournoy 
depos i t ion . The Camas Va l l ey Member of the F lournoy Format ion cou l d  be co nfused w i t h  t he E l kton Forma ­
t io n ,  for both are l arge l y  B- 1 i n  age . The Tyee seas may have exte nded somewhat farther west than t he 
prese nt  scarp , for we see now an eastward retreat i ng erosio na l scarp . Poss i b l y  m idd l e  Eocene up l i ft a l ong 
t he weste rn s i de caused the  mass ive sa ndstone of  the  F lournoy Format ion  to be a loca l source of t he Tyee beds . 



24 EOC ENE STRATIGRAPHY OF SOUTHWESTER N OREGON 

Bateman  

e MI:O,OIID 

.1; 

�1:!. Three - · �  ::: , -:.  Sisters 
'f !\' 

C Crater Lake 

� 
� _ _ _ _ _ __ _ _ ____ _  ---.:..t,_ _ _ ___ _ _  _ 

F igure 1 3 . Pa l eogeograph ic map  of Tyee, E l kto n ,  a nd Ba tem an Formations .  



STRATIGRAPHY 25 

E l k t o n  F o r m a t i o n  

Descr ip t ion  

T he E l kton Format ion , named for E l kton , Oregon by B a l dwi n ( 1 96 1), i s  made up  o f  s i l tstone and 
i n tertongued l en se s  of  sa ndstone that occ upy a bas i n  reac h i ng southward from E l kton to Green Peak . I t  i s  
best exposed i n  a sem i c i r c u l ar eros iona l  depress ion around the more res i stant Bateman Format ion  i n  t he 
center of t he Coast Range . The  E l kton Format ion was cons idered to be a member of the Tyee Format ion 
when named by Ba l dw i n  ( 1 96 1 ) .  However ,  Thoms ( 1 965 ) ,  B i rd ( 1 967 ) ,  and Love l l  ( 1 969) cons ider i t  to  
be a format ion  and the wr i ter  concurs . 

T he E l k to n  Format ion  rea c hes i t s  max i mum t h i ckness of nea r l y  3 , 000 feet south of E l kto n ,  t h i ns 
sout hward , and p i nches out near G reen  Mou nta i n . I t  i s  we l l  d isp l ayed a l ong upper Lake C reek south of  
Loon Lake o n  t he west , a nd from E l kton to K e l l ogg a l ong  the Umpqua R iver , When or i g i na l ly stud ied ,  
t he Luts i nger Creek Road exposures i n  the southern part o f  t he E l kton q uadrang l e  were i t s  type sect ion . 
However , s i n ce that t i me roads a long Rader and Waggoner Creeks g ive a much  more cont i n uous sect ion 
and are re comme nded as refe re n ce se ct ions . 

T he E l kton is genera l l y  para l l e l  w i th  and evide nt ly  gradat iona l  above t he Tyee Format io n .  A l t houg h  
mudsto ne a n d  s i l tsto ne predomi nate , l enses o f  sandstone are i ntertongued . Where prese nt , t hey resemb l e  
the Tyee beds l i t ho l og i ca l ly and i nd i cate that the sed ime nts were sti l l  be i ng der ived from t he same source . 
Near t he upper part of t he E l kton Format ion  the rhyt hm ic  bedd i ng is rep l aced by cross-bedded , l a tera l ly 
sorted sandstone . T he top of the E l kton Format ion  is d i ffi c u l t  to determ i ne i n  many p laces . However ,  i n  
t he Lutsi nge r ,  Waggoner ,  a n d  Rader C reek sect ions t he beds become notab ly  t h i cker a n d  coarser upward 
over a th i n  trans i t ion  zone i nto the over ly i ng Bateman Format io n .  South and west of  O l d  B l ue a long upper 
Camp Creek t he contact i s  abrupt w here a massi ve bed o f  sandstone  rests  d i sconformab ly  upon the E l kton . 

T he reg iona l  d i st r ibut i on of t he E l kto n  i nd i cates t h i n n i n g  a long t he marg i n s  to the sout h and west . 
T h i s  may be due to s l i g ht ad j ustme n ts i n  the bas i n  dur i ng deposi t io n ,  an hypothes i s  favored by th e wr i ter , 
or to l o ca l remova l of E l kto n beds dur i ng a part i a l  w i t hdrawa l of the sea . The  E l kton Format ion ev ide nt l y  
represe nts fi ne-gra i ned depos i t ion  i n  t he Tyee seas a t  a t ime the v igor o f  t he streams was d i m i n i shed . T he 
over ly i ng Bateman Format ion  may represe nt off l app i ng depos i t ion  as t he sea w i t hdrew . 

T he si l t sto ne beds at Sacch i  Beach  south of Cape Arago were ca l l ed t he Sac ch i  Beach  Member of the 
Tyee by Ba l dw i n  ( 1 964-a ) a nd cons idered equ iva l e nt to t hose of  t he E l kto n ,  but  th is  name can be abandoned 
in favor of the name E l kton ( F igure 1 4) .  A quest i on  sti l l  ex i sts os  to the corre l at ion  of the beds ot Sacchi 
Beach . T he i r  downfa u l ted pos i t ion  a nd t he absence o f  know n Tyee or E l kto n beds i n  the v i c i n ity suggests 
t hat  the beds may be F lournoy a nd si m i l ar to beds a l o ng C herry C reek east of McK i n l ey .  

T he Coa l edo Format ion over l ies  the s i l tstone a t  Sacc h i  Bea c h  that occup ies  the center of a n  a nt i ­
c l i ne .  O n  t h e  sou thern l i mb the two un i t s  are c l ear ly  un conformab l e, but o n  the nort h l i mb n o  apparent  
break i s  d i scern i b l e . Dott  ( 1 966) suggests t hat th i s  contact i s  gradat iona l ;  however , the wr i ter  be l ieves 
t hat o n  t he bas i s  o f  reg iona l d i st r ibut ion the two u n its  are d i sco nformab l e  at th is  p l ace a nd angu la r l y  
unconformab ly  at most other p l a ces . 

J ust  sout h of Sacch i  Beach at T hreemi  l e  Creek t he re is a fau I t ,  south  of w h i c h  the si l ty beds att r ib­
uted to  t he E l kton a re ove r l a i n  by sandstone beds wh ich  co nta i n  many angu la r  p i eces of mudstone . The 
sandstone may be a loca l  l en s  w it h i n  the  si l tstone and not mappab l e  as a separate un i t .  

Age and corre la t ion  

T he E l kton Format i on  conta in s  megafaunas i n  p l aces near  i ts base and ab undant m i cro fau nas scattered 
t hroug hout . T he Basket Po i nt fauna of  Tu rner ( 1 938)  (se c . 30, T .  24 S . , R .  7 W . )  occurs in basa l beds of  
t he E l kton a short d istance above t he top of the m ass i ve ly  bedded Tyee . He ass igns  t h i s  fauna as we l l  as  
o ne at Comstock ,  a l so at the base of an  arg i l l aceous sect ion , to  t he Dome ngi ne stage of  Ca l i forn ia . A 
l arge fauna was co l le cted by Ba l dw i n  ( 1 96 1 ) a long He nderer Road a l o ng the sout h ba nk of t he Umpqua R i ver 
1 !  mi l e s  west o f  E l kton in a s im i  lor  strat igrap h i c  po�.i t ion  to that of  t he Basket Po i nt fau na and a nother h i gh  
i n  t he sect ion  a l ong Luts i nger  C reek  Road , T hese have bee n ident i fied ( i n  Ba l dw i n ,  1 96 1 ) and  corre la ted 
w i t h  the Domeng ine  of  C a l i forn ia . The m i crofoss i l s  were stud ied by Rau ( i n  Ba l dw i n ,  1 96 � � w ho conc l udes 
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Figure 14.  Saachi Beach and valley 
of Fivemi le Creek underlain by 
E l kton Formation. C l iffs at 
either end of beach composed of 
Coaledo sandstone, which is 
down-faulted against E lkton 
strata to right of photo . 
(Oregon H ighway D i v .  photo) 

that the faunas suggest a shallow, worm-water environment of deposition. Most of  the assemblages com­
pore favorably with those referred to Loiming's B-1 zone of Cal ifornia (Loiming, 1940), but o few collec­
tions from the uppermost part of the s i l tstone member best compare with faunas of Loiming's B-1A zone . 
Both the B-1  and B-1A zones ore considered to be in the Domengine stage of the standard West Coast 
Eocene (Weaver and others, 1944). Rou (in Baldwin, 1 96 1 )  found similar foraminiferal assemblages in 
the Lorane shale member of the Tyee near Eugene, from the Comstock locality, and from Sacchi Beach 
south of Cope Arogo. 

Microfossi ls from Socchi Beach hove been studied by Stewart ( 1 957), who considers them to be late 
middle or upper Eocene and equivalent to the Yamhi l l  Formation along Mi l l  Creek in Polk County and the 
lower port of the Mcintosh Formation of Washington, a l l  of which fal l  within the upper Domengine B-1  to 
B-1A zones of Loiming ( 1 940) in California or the upper part of the U lotisian zone of Mallory ( 1 959). 

According to McKeel ( 1 972), p lanktonic foraminifera from the northern port of Agate Beach (just 
south of Socchi Beach) contained species reported from the middle Eocene elsewhere. 
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S ize and shape of  t he bas i n  

T he tra ns i t ion  from massive ly  bedded Tyee sa ndstone t o  more argi l l aceous beds must have come from 
l ess v i gorous st reams and basi n currents rather  t ha n  from notab l e  deepe n i ng of t he water and adva nc i ng 
shore l i nes . Th i s  conc l us ion is based on pa l eoe co l og i c a l  data by Durham ( Ba l dw i n , 1 96 1 ) ,  who ident i fied 
cora l s  from t he Henderer Road l oca l i ty and suggested that t hey l i ved in water about 300 feet in depth . 
Coa l i n  the uppermost Tyee at Eden R idge suggests  a northward off lap  of the shore l i ne to a poi nt somewhat 
north of  Powers . T he advent  o f  the E l kton arg i l l a ceous beds may i nd i cate a s l i ght  adva nce of  the sea ,  
a l t hough t he E l kton beds are not prese nt around the r i m  o f  t he bas i n .  I t  may b e  t ha t  the E l kton beds are 
offshore fac ie s  of  t he qu ie t  de l t a i c  coa l-swamp depos i ts l a i d  fa rther south in the basi n .  T h i s  per i od of 
l owered source area a nd l ess v igorous st reams wou l d  have cont i nued t hroug hout E l kton deposi t ion . T he 
sandy l enses w i t h i n t he E l kton Format ion may have been depos ited c l ose to the s h i ft i ng channe l s .  

T he prese nt  exposu res o f  E l kton Format ion  i nd i cate a rest r i c t ion  of  t he Tyee embaym e nt w i t hout 
w i t hdrawa l of  the sea . A l t houg h t he beds  may have exte nded fart her , o n l y  to be eroded back to t he i r  
prese nt d i str i but ion , t he per iphera l t h i nn i ng o f  t h e  beds to t he south a nd west suggests that t he basi n may 
not have been much l arger than w hat we see today . The prese nce o f  p l ank to n i c  forami n i fera and t he ex­
posure at Sacchi  Beac h ,  i f  tru ly  a part of  the  E l kton ,  suggest t hat the basi n was ope n to t he west  even 
t hough a barr ier  may have reac hed as far north as Bandon . Beds o f  s im i  l or age at Lorane a nd in the Yam­
h i l l  Va l l ey poi n t  to other embayme nts or a c ont i nuous sha l l ow sea over much of  western Oregon .  

B a t e m a n F o r m a t i o n  

Descr ip t ion  

Approx imate ly  1 , 500 feet  of  sha l l ow mari ne and con t i ne nta l coa l -bear i ng beds are  present  i n  the  
center of a c i rc u l a r  sha l l ow bas i n  surrounded by the more easi ly  eroded E l kton Formati on  at the  sou th  
end of the E l kton and Scottsburg q uadrang l es .  O ld  B l ue Lookout , Ra i ny Peak , a nd Soup Mounta i n  are 
s i t uated a l ong t he r im . Another outc rop area u nder !  ies Batema n Lookout and exte nds southward to Green 
Peak a nd a lo ng weste rn  r i dges to K e l l ey Butte i n  t he Tyee quadrang l e . 

Ba l dw i n  ( 1 96 1 ) mapped these beds near O ld B l ue Lookout as Coa ledo ( ? )  for t hey resemb le  t he Coal edo 
l it ho l og i ca l l y  and are above the Tyee Formati o n .  Howeve r ,  l a ter work suggests t hat t he beds are o l der  
than the  Coo l edo Format ion . 

T he Bateman Format ion i s  here i n  named for t he Bateman Lookout i n  the  Tyee q uadra ng l e . The type 
sec t ions  are to t he north a long t he Rader Creek and Waggoner C reek roads where these roads c l imb  t he 
east face of t he mountai n between  O l d  B l ue Lookout and R a i ny Peak i n  the sou thern part of the  E l kton 
quadrang l e . 

T he Bateman Format ion i s  genera l ly para l le l  to the L• nde r ly i ng E l kton Formati on . I n  some p la ces t he 
contact may be gradat iona l  but i n  ot hers a s l ig ht break i s  i n ferred . T he Bateman l i es c l ose to the top of 
t he Tyee Format ion i n  p l aces l i ke Green Pea k ,  anci t he E l kton Format ion t h i ns not i ceab ly  near I vers Peak 
to t he west . In the upper part of Camp C reek a prom i ne nt t h i c k  basa l bed of  sandstone conta i n i ng random 
bou l ders as  much  as a foot in d i ameter appears to rest w i t h  s l i g ht a ngu l ar re l at ion  on the t h i n -bedded 
E l kton beds . T he abrupt change in l i t ho l ogy suggests  a s l i g ht w i t hdrawa l o f  the sea in t h i s  part of t he 
basi n .  I n  the Rader C reek sect ion the change i n  l i tho logy i s  not a s  abrupt and the contact i s  p l aced at 
t he base of  t he more mass i ve sa ndstone . The l i t ho l og i c  breaks i nd icate l i tt l e  more t han  reg iona l  warp i ng  
a nd short t ime  l apse . 

T he Bateman Format ion  is made up most ly o f  crossbedded and curren t-sorted sandstone . Some si l ty 
sandstone a nd si l tstone i nterbedded w i th co a I beds occur  i n  i t s  upper part . The rock  is med ium gray when 
fre sh ,  m i caceou s ,  and conta i ns abundant p l a nt fragme nts i n c l ud i ng broad- leaf  p l a nts  and ferns . T he coa l 
beds conta i n  apprec iab l e  s i l ty mate r ia l  a nd few are pote nt i a l l y  commerc ia l . 

T he Bateman Format ion  appears to represent the fi na l  depos i ts of t he off l app ing  Tyee seas .  C hanne l ­
l i ng , crossbedd i ng ,  a nd current sort i ng wi t hout a preponderan ce o f  rhythmi c bedd ing  poi n t  to a sha l l ow ­
water e nv i ronment , and  t h e  abundance o f  coa l beds i n  the  upper part de note i nterfi nge r i ng of  t h e  nonmari ne 
and mar i ne beds , per haps on brood progradi ng de l tas . Up l i ft and erosion i s  t hought to have occ urred in the 
Coast Range pr ior  to t he e ncroachment of  t he C oa l edo seas , for at a l l  other p l aces  the Coa l edo appears to 
rest unconformab ly  upon o l de r  format ions . 



28 EOCENE STRATIGRAPHY OF SOUTHWESTERN OREGON 

Age and corre l at ion  

Megafoss i  I s  are presen t  i n  the Bateman Format ion  but no la rge assemb lage has  bee n co l l ected . T he 
wr i ter fou nd a we l l  preserved spe c i men  of Veneri card ia  ca l i fi a  i n  the basa l sandstone bed a l o ng t he N ort h 
Fork o f  Bottom C reek i n  sec . 1 3 , T .  25 S . ,  R .  9 W . , a spec ie s  re lated to t he Tyee and not reported from 
the Coa l edo . M ic rofoss i l s  are present and B i rd (wr itten commun i cat ion , J une 20, 1 967) exami ned two 
samp le s  from the r i dge east of I vers Peak . T hese samp les  y i e l ded abundant  forami n i fera w h i c h  i nd i cate 
an upper U l at is ian  age for the strata a nd depos i t ion  at s he l f  dept h s ,  probab ly  between  200 and 600 fee t  
deep . H i s  a g e  determ i nat ion  seems t o  corroborate the wr i ter ' s con c l us ion that t h e  Bateman Format ion i s  
somewhat o l der t han  t h e  Coa l edo Format ion . 

B rown ( Ba l dw i n , 1 96 1 ) l i sts t he p l a nts  assoc iated w i t h  the  coa l -bear i ng strata at t he top o f  t he 
Batema n Format ion . He fou nd many ferns  typ i ca l  of a warm subt rop i ca l  to trop ica l c l i mate . Hopk ins  
( 1 967) l i sts the p l a nts assoc iated w i th the Coa l edo Formati on  as determi ned l arge l y  from spores and seeds . 
A compar i so n  of Brow n ' s  a nd Hopk i ns '  l i st s  does not show much  i n  common ,  a l t hough the env i ronment i n 
a nd near t he swamps shou l d  be s im i l ar .  T he d i ffe rence may be more apparent t han rea l  because of com ­
parison  of l eaves w i th spores and po l l en ;  however , i t  may a l so support the  somew hat younger age of the 
Coa ledo beds . 

S ize and shape o f  the bas i n 

The on ly  you nger s tra ta gen era l l y conformab le  w i th th e Tyee and E l kton strata are conf ined to th e 
sou thern part of th e Coast Ra nge . I t  is d i ffi cu l t to determi ne  wh ether such off l appi ng s tra ta reached far­
ther to th e north , on ly  to be eroded la ter . Th e basi n appears to have shru n k  a fter Tyee on lap ,  a nd , as  
the coa l of  the upper par t of th e Bateman was  la id dow n ,  th e sea ev iden t l y  w i thdrew from the Coast  Ra ng e  
(F igure 1 3) .  

C o a l e d o F o r m a t i o n  

Descript ion :  

D i l l er ( 1 90 1 ) desig nated t he coa l -bear ing  part of h i s  Arago Format ion as the Coa l edo Format ion . 
T he noncoa l -bear ing  part was or ig i na l ly named the Pu laski  Format ion , but because t h i s  name was pre­
empted e l sewhere , i t  was abandoned . A l l en  and Ba ldwin  ( 1 944) noted tha t  t he Pu l aski  Format ion , as 
app l ied by D i l l e r  ( 1 90 1 ) ,  i n c l uded beds now re cog nized as Coa ledo . T hus the name Arago dup l i cated 
t hat  of the Coa l edo and t he name Coa ledo has surv i 'te d .  The Coa l edo Format ion  i s  found on l y  in the Coos 
Bay area, exte nd i ng as fa r nort h as Ee l Lake near t he Coos Cou nty l i ne .  

Tu rner  ( 1 938) d iv ided t he Coa l edo Format ion i nto a l ower sa ndstone member , a m i dd l e  s i l tstone 
membe r ,  a nd an  upper sa ndstone member and described the i r  fau nas ( F i gure 1 5 ) .  A l l e n  and Ba l dw i n  ( 1 944) 
and Ba l dw i n  ( 1 969 , 1 973) extended the t hree un i ts t hroughout t he Coos Bay coa l f ie l d .  They found that 
t he midd l e  C oa l edo t h i nned a l ong t he eastern  marg in  of t he bas i n  w here i t  probab ly in  part  i nterfi ngered 
w i th  more sa ndy fac ie s . T he beds east o f  t he Summer bas i n  and nort h of  the Coos R i ver to Tenmi l e  Lake 
can not be d i fferent i ated so were mapped by Ba l dw i n  ( 1 973) as Coa l edo undi fferent iated . 

T he Coa l edo Format ion is made up of l ig ht- to med i um-gray nonrhythmi ca l ly bedded sandstone w i t h  
t h i n ,  dark -gray beds of  s i l t stone and mudstone common ly  beari ng carbo naceous materia l .  I n  p l aces , the 
sandstone conta i ns th i n beds of  co n g l omerate a nd l ayers of pebb ly  sa ndstone . Pr i mary sed i me ntary features 
such as s l ump structure s ,  r ipp le  marks , a nd i ntraformat iona l cong lomerates composed of  mudstone c l asts 
are abundant . T hese feature s ,  as we l l  a s  the phys i ca l  sett i ng  a nd petrography of the Coa l edo Formati o n ,  
have been d i scussed b y  Dott ( 1 966 ) .  Dott suggested that t he K lamat h prove nance for t h e  Coos Boy Eocene 
comprised approxi mate ly 50 perce nt  vo l ca n i c ,  30 perce n t  sed imentary , and 20 perce nt metamorph ic  rock .  
Rottman ( 1 970) d iscusses t he compos i t ion o f  t he Coa ledo sa ndstone near C ape Arago . T he Coos Bay area 
has bee n  mapped in much  more detai l by Ba l dw i n  ( 1 973)  than con be shown  here , and the strat igraphy 
of  t he Coa l edo Format ion  is d i scussed by Ba l dw i n  and Beau l i eu ( 1 973) . 



Figure 1 5 .  Cooledo Formation crops out from Cape Arago Lighthouse in foreground to Cape Arago in distanc e .  Middle 
member exposed in Sunset Bay to left; lower member forms Lighthouse Point and offshore rocks. {Photo by Ward 
Robertson) 
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Age and corre l at ion  

Megafaunas a re abundant i n  the l ower and upper  C oa l edo members , and m i c rofaunas occur  i n  the  
m idd l e  Coa l edo mudstone and i n  mudstone l ayers i n  bot h the upper  and l ower Coa ledo . Turner  ( 1 938) 
i den t i fied and l i sted the  megafauna of  t he C oa l edo and  con c l uded t hat i t  was l a te Eocene and genera l ly 
equ iva l e nt to t he Te jon of Ca l i forn i a . A l l e n  and Ba l dw i n  ( 1 944 ) added a few spe c ie s  but noted t hat the  
fauna of the l ower and upper  members d i ffered very l i tt l e  and t hus represented rap id  depos i t ion . Weaver 
( 1 945) l i sted the fauna a nd a l so corre l ated it w i th the C ow l i tz Format ion of  Was h i ngton and the Te jon  of 
Ca l i forn ia . 

M i crofaunas have bee n stud i ed by Det l i ng ( 1 946) , Cushman and ot hers ( 1 947) , and Stewart ( 1 957) . 
Mic rofaunas genera l ly fa l l  i n  the A - 1  zone of Lai mi ng ( 1 940) and the N ar i z i an  o f  Ma l l ory ( 1 959) . 

T he Coa l edo Format ion  appare nt ly  fo rmed i n  warm sha l l ow seas i nto w h i c h  de l t a i c  sed i ments ,  com­
mon ly coa l bear i ng , were be i ng depos i ted . T he unit  corre l ates with the Spencer , upper N est ucca , a nd 
Cow l i tz  Format i ons  i n  northwestern Oregon and Was h i ngton,and a l l  were probab ly  depos ited dur i ng t he 
Te jon stage of C a l i forn i a . Temperatu re d i fferences  may cause the corre l at ion  w i t h  t he C a l i fo rn ia  sect ion 
to be l ess sure . 

S ize and shape of t he bas i n  

Weaver ( 1 945 ) be l ieved t hat  t h e  "Arago " beds were deposi ted as a gu  I f  w i t h  a western barr i e r ,  
e it her a pen i nsu l a  or i s l a nds ,  and  tha t  i t  may have been  coexte nsive w i t h  t he Cow l i tz  gu l f  to  t he  nort h .  
He be l i eved t hat t here was some ev ide nce that a port ion o f  the "Arago Format ion " rece i ved i t s  sed iments 
from west of t he present  coast . 

S nave l y  and Wagner ( 1 963) show a s l ight  western barr ier  for t he l ate Eocene . Dott ( 1 966 ) shows an 
open embayment w i t h  no western barr ier  but per haps an  occas iona l vo l can i c i s l and fart her nort hward . The 
writer ' s  work po i nts to a s l i g ht barr ie r  much as suggested by Snave ly and Wagner ( 1 963)  (F igure 1 6 ) .  Pre ­
Tertiary rock is present  a long t he coast as far north as Bandon .  Coa l edo strata l ap aga i nst o l der  format i ons 
to the west a l ong the southern part of the deposi t iona l area and apparent ly overstep a l l  of t he o l der Tert iary 
form ations to rest u pon or next to the J u rass i c  stra ta i n  Ba ndon (Ba l dw i n ,  1 965) . Accord i ng to Wagner 
and N ewton ( 1 969 ,  p .  29 1 ) ,  th e Pan Am er i can Petro l eum Co . w e l l dr i l l ed i n  the Cape Arago B l oc k  severa l 
m i l es off Cape Arogo penetra ted 6 ,  1 46 feet of stra ta and i s  th ought  to h ave encountered pre-Tert iary roc k . 
The over l y i ng strata wou ld  proba b l y  be Coa l edo near th e top  and poss i b l y  l ower  Eocene (Roseburg Format ion )  
near  the base . The  nort hernmost Coo l edo strata a l ong t he coast reaches  near ly  to C l ear Lake  south of Reeds­
port . It is not k nown whether the Coa l edo embayment was cont i nuous and w i despread farther north i n  t he 
Coast Range or whether loca l deposits i n  m i nor gu l fs we re l a i d  down i ntermi tte n t ly  northward i nto Wash ington . 

S p e n c e r  F o r m a t i o n 

The Spencer Format ion was named and desc r i bed by Turner ( 1 938) . I t  crops out  i n  t he A n l o u f  quad­
rang le  and nort hward a long t he east edge of  the Coast Range . The  beds i n  the area mapped are sha l l ow ­
water mari ne , i nterfi nger w i th cont i nenta l coa l -be¢r i ng st rata near Comstock , a nd p i n c h  out south o f  
Comstoc k .  The  beds h ove been mapped and descr i bed b y  H oover ( 1 963) . The fauna o f  th e S pencer For ­
mot ion  i s  com para b l e  t o  tha t  of th e Coa l edo ,  a nd i t  h a s  been i n c l uded i n  th e d iscuss ion  o f  th e Coa l edo 
seaways . 

C e l e s t i n  F o r m a t i o n  

T he on l y  who l l y Eocene nonmari ne forma t ion exposed wi th i n the mop area i s  a ser ies  of f l ows , 
brecc ia s ,  tuffs , and tuffa ceous sandstones and cong lomerates (F igure 1 7 ) that  c rop ou t  a long the western 
edge of the C ascade Range . T hese strata h ave bee n  mapped and descri bed by Hoover  ( 1 963) as t he F i sher 
Format ion  i n  the An lauf  q uadrang l e . We l l s  and Waters ( 1 934) re ferred to t hem as t he C a l apooya Formation 
and Peck and others ( 1 964) as the Co lest i n  Format ion . 
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Figure 1 7. Conglomerate i n  Colestin Formation o n  Whiterock Road, southeast 
quarter of the Dixonv i l l e  quadra ngle.  

The Colestin Formation covers the eastern margin of older marine Eocene strata and dips eastward 
beneath the younger vol conic rocks of the Cascade Range. These relationships "Obscure the easternmost 
extensions of the earlier Eocene seaways. The Colestin may have been marginal to the late Eocene 
marine Coaledo strata . 

Tuffaceous cong lomerates and sandstone beneath White Rock in the southeastern corner of the Dixon ­

vi l l e quadrangle have been traced northward along Cavitt Creek as far as Little River by Seeley ( 1 974) 
and Champ ( 1 969). At G l ide and northward, Elphic ( 1 969) and Thompson ( 1 968) also found near ly a l l  
sedimentary rock. However, i n  the Anlauf quadrang l e ,  where the section i s  much thicker, Hoover ( 1 963) 
found interfingered flows, tuffs and breccias, and sedimentary rocks. 

I n  this report the name Colestin is used, although Fisher is probably appropriate for the formation 
in the Anlauf quadrangle northward to the Eugene area . 

Brown (in Hoover, 1963) assigns the Fisher (Colestin) Formation large ly to the late Eocene on the 
basis of plant fossi l s .  It rests upon the upper Eocene marine Spencer Formation and may be i n  part early 
O l igocene i n  age. 

B a s t e n d o r f f F o r m a t i o n  

Description 

The Bastendorff Formation was named by Schenck ( 1 927) for the outcrops in the coastal section along 
Bastendorff Beac h , where 2 , 900 feet of shale with one sandy member perhaps 50 feet thick crops out .  The 
narrow va l ley of Mi ner Creek obscures the lower part of the section but examination of the h i l l s  to the 
south reveals the continuity of the argil laceous beds and their para l le l and apparently conformable relation­
ship to the underlying upper Coaledo . 
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T he Bcste ndorff Forma t ion occup ies  t he South S l ough sync l i ne but i s  best s how n a l ong the western 
l i mb pr imar i l y  in the beach  sect io n . I t  a l so crops out in the center of  the  I sthmus  S lough syn c l i ne at East­
side , near G reen  A cres south of  De l mar , and in Beaver H i l l  at the north edge of t he Coqu i l l e  Va l l ey .  The 
beds weather to a l i g ht shade of  tan  or g ray . D i l l er ( 1 90 1 ) re ferred to t hese beds as d ia tomaceous a l t hough 
he d id  not  separate the m  from h i s  Arago Format ion . 

T he Baste ndorff beds are made of dark-g ray to med ium-gray sha l e  and s i l tstone w i t h  some t hi n ,  w hite 
tuffaceous l ayers . Cons iderab l e  orga n i c  mater i a l  i s  present , i n c l ud i ng  abunda nt we l l -preserved forami n i fe ra . 

Age a nd corre l at ion  

M i c rofoss i l s  were stud ied fi rst by  C ushma n and Schenck ( 1 928) . Late r  stud ie s  by  Det l i ng ( 1 946 ) a nd 
Stewart ( 1 957)  i nd i cate t hat the basa l Bcste ndorff i s  of l ate Eocene age and t he uppe r part is ea r ly  O l i gocene , 
Refug ian  i n  age . M c K ee l ( 1 972)  suggests that t he ent ire Bcste ndorff may be l ate Eocene . 

S ize and shape of the bas i n 

T he sha l e  of t he Bcste ndorff Format ion  was l a i d  down i n  a sec ope n to the ocean ;  shore l i ne depos i ts 
ere not k nown . Thus  t he marg i ns may be cons iderab ly east of the outcrop area that is l i mi ted to t he I s thmus 
and Sout h S l ough sy nc l i nes . The K eesey Format ion  of  nort hwest Orego n i s  comparab l e  in  age . Coarser 
nearshore beds at Loo ney Butte sout h of Sa l em co nta i n  a K eesey fauna . It i s  possi b l e  that s im i  l o r  marg i na l  
beds were depos i ted arou nd t he eastern  edge o f  the Baste ndorff bas i n . 

I n t r u s i v e I g n e o u s  R o c k s  

S i l l s  a nd d ikes  of  bas i c  to i ntermed iate compos i t ion  are present  east o f  Roseburg near t he j unc t ion  
of  L i t t l e  R iver and t he N orth Fork of t he Umpqua R iver ,  i n  Scott Mounta i n ,  Be n Moore Mounta i n ,  a nd 
i n  other p l aces nearby . T hey i ntrude rocks as young as l ate Eocene but may be re l ated to vo l ca n i c  ac t iv'i ty 
that took p l ace du r i ng la te Eocene or post-Eoce ne t ime . T hese i n trus ive rocks have bee n  d i scussed by 
Hoover ( 1 963 ), who con c l uded that they were post-F i sher and t here fore O l i gocene or younger i n  age . 

P o s t - E o c e n e  F o r m a t i o n s  

O l i gocene and younger strata crop out a l ong  the coast mai n ly i n  t he ce nter of  the South S lough 
sync l i ne i n  t he Coos  Bay area a nd a l ong t he beach  5out h of Ba ndon . These have bee n mapped by Ba ldw i n  
( 1 973) a n d  d i sc ussed b y  Ba l dw i n  a n d  Beau l i e u  ( 1 973) . Miocene a nd P l iocene format i ons are present at 
Cape B la n co .  None of  t he post -Eoce ne format ions  are mapped separate l y .  T hey represen t  sha l l ow embay­
me nts upon t he o l de r  st rat a ,  none o f  w h i c h  apparent l y  k1pped far onto t he o lder  rocks .  

P l io - P l e istocene mar i ne a nd r i ve r  terraces para l l e l  the coast l i ne a nd occu r  intermitte nt ly  a lo ng t he  
va l l eys . 
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T E CTON IC  H I STORY 

Much  of sou thwestern Oregon was a part of t he open ocean dur i ng the  ear l y  Cenozoi c .  T he western 
edge of  t he cont i nenta l p l ate l i es u nder the weste rn foot h i l l s o f  t he C ascade Range, from w h i c h  po in t  t he c rust 
th i ckens eastward ( H . R . B l ank ,  verba l commun i cat ion ) .  

Dur i ng the Pa leocene and ear ly  Eoce ne ,  vo l can i c  ex tru s ions o n  t he sea f loor i nte rfi ngered w i t h  con­
t i ne nta l l y der ived sed iments . I s l a nds may have formed offshore . Re l at ive movement between the ocea n i c  
p lates a n d  t h e  cont i nent a l  p l ate near t he end of e a r l y  Eocene crump l ed t h e  sed imentary a n d  vo l can i c  rock , 
and i n  p l aces i nduced thrust i ng . Vo l can i c  masses that may have been a cons iderab l e  d i stance offshore now 
occupy a t h i c kened edge of t he co nt i nent . 

S ubdu ct ion and undert hrust ing of t he  ocean i c  p l ate caused asymmetr i ca l  fo l ds and reverse fau l ts w i t h  
re l at ive moveme nt of t he ove rr id i ng b l ock toward t he west-nort hwest . A t  t he end of  ear ly  Eoce ne ( Penut i an )  
nort heast - east stru ctura l trends formed i n  the  Roseburg and  o l der formations para l l e l  t o  the nort hern edge 
o f  t he K l amath Range . T h i s  was probab ly  a conti n uat ion of  an ear l i e r  structura l pattern in the K l amath 
Mounta ins . In contrast, ge nt l e r  structura l trends fo l l ow i ng this  re lat ive ly  br ief  but i nte nse orogeny are 
more norther l y  and not re l ated to t he K l amath Mounta i n  orogen ies . The post -ear ly  Eocene oroge ny was 
t he cu l m i nat ion of  K l amath Mounta i n  oroge n ies . 

Serpen t i n i te and d iap i r i c  masses of Otte r  Po i nt me'l ange were squeezed a long fau l ts i nto Roseburg 
strata dur ing ear ly  Eocene deformat ion . Mounta i ns undoubted ly formed , o n ly to be worn dow n before t he 
o n l app i ng basa l cong lomerate of t he  Look ingg l ass Format ion was l a i d  on bot h  the o l der Ce nozoi c rocks 
a nd the Mesozo i c  rocks of  t he K lamath Mounta in s . 

Dott ( 1 966 ) considers many aspe cts of Eocene deposi t ion of sout hwestern Oregon . H i s  descri pt ions 
of  sed i mentary stru ctures and sed imentary pe tro logy a nd pe trography are use fu l in determ i n i ng the env i ron­
ment  and  mode o f  deposi t ion . However , h i s  d i str i but ion of st rat ig raph i c  un its  d i ffers great ly  from that of  
t h i s  report . Dott ( 1 966) e nv i s ions a cont i nuous de l ta i c  type of  depos i t ion  i n  ope n -sea env i ro nme nt t hro ug h ­
out Eocene t ime . I n  contrast , deta i l ed reg iona l f ie l d  mapp i ng prompts t he writer to re cog n ize reg iona l 
u nconformi t ie s  a nd mu l t i p le  i ncurs ions of the seas , w i th atte ndant nearshore and more ope n -ocea n fac ie s  
w i t h  each i nvas ion . T he Eocene p i cture as portrayed here i s  fa r more r igorous than that  out l i ned by  ear l i e r  
wr i ters . Dott , i n  h i s  F igure 1 6 ,  shows on ly one  prorni ne nt age  for the p i  I I  ow l avas rather than  separate 
and wide ly scattered bod ies  of l ava as s how n on  his F i gures 1 2  and 1 3 .  T he wri ter  re cogn i zes  on ly  one 
stage of  vo l can i sm in t he ear ly Eocene a nd one in the l ate Eocene in the C e l est i n  and F i s her Format ions 
as we l l  a s  at Heceta Head nort h of  the area mapped . 

T he ear ly Eocene seas ev ide nt ly  were a l igned wi th  pronounced northeaste r ly  stru ctura l tre nds of t he 
K l amath Mounta i n s ,  a nd t he shore l i ne may have extended beneat h the  C ascade Range i nto eastern  Oregon ,  
where ear ly  Eocene strata may b e  bur ied be neath  younger format ions . Dott ( 1 966 ) shows the northeaste r l y  
tre nd of  the s hore l i ne s ,  a trend t ho t  he carr ies t hroug hout  t he  Eocene . However , i n  t he op i n ion of t he 
wr i ter , t he trends swung more nort her ly  w i th advance of the Look i ngg l ass sea and para l l e l ed  t he ax i s  o f  
the Cascade Ra nge . Post-Roseburg structura l trends cont i nued to be more norther ly . 

T he Look i ngg lass cong l omerate i s  t h i ckest near the K l amat h Mounta i ns a nd t h i ns or i s  m i ss i ng to t he 
nort h .  As on lap  cont i nue d ,  the beds passed upward to sa ndsto ne t he n  to t h i n -bedded sandsto ne a nd si l tstone . 
However ,  on the sout heaste rn  s ide of t he bas i n  near C amas Va l ley and Dutc hman Butte , t he upper part of 
t he Look i ngg l ass i s  made up of  cong l ome rate , i nd i cat i ng an off lappi ng sea . 

T he sea w i thdrew from western Orego n as warp i ng and norma l fau l t i ng occurred . T hen t he basa l 
F lournoy sandstone and pebb ly  sandstone was l a i d  by an i ncomi ng sea that reac hed Me l rose a nd Look ing­
g lass and poss i b l y  at one t ime  as fa r as Roseburg . I n  t he Coos Bay area , the basa l sa ndsto ne th i cke ns and 
makes up most of  the format ion a l though s i l t s  of  t he upper part may be in part eroded . 

Some warp ing  and fau l t i ng accompan ied up l i ft and w i thdrawa l  of the F lournoy seaway . T he F lournoy 
a nd Look i ngg lass were removed from some of t he e l evated parts so that the oncom i ng Tyee sea ove r l apped 
a l l  of t he o l der Cenozo i c  format ions . At Hang i ng Rock near the south  e nd of  the Tyee bas i n  it o n l apped 
upon the J urass i c  Rogue Format ion . 
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T he Roseburg , Look ingg l ass , and F lournoy seas , even thoug h  sha l l ow at t imes , were ge nera l ly open 
to the west,  but the Tyee bas i n  may have had a western barr ier  as  far nort h  as Bandon or even farther 
{F igures 6 and 1 3) .  C urre nt i nd icators show a northe r ly t rend ,  suggest i ng an e nd-fi l l i ng  basi n with sed i ­
me nts der ived from the K l amath Mountai ns  t o  the south .  I t  i s  poss ib l e  that up l i ft of t he western barr ier  
furn i shed sed i me nts loca l ly for t he F l ournoy and Look i ngg l ass . 

Late Tyee depos i t ion  gave way to s i l tstone depos i t ion  of the E l kton Format ion i n  t he ce ntra l part of  
t he Coast Ra nge . Meanwh i l e ,  off l app ing  shore l i nes were accompan i ed by depos i t ion  of coa l -form ing  p l ant  
mater i a l  near Eden R idge . Off l ap co nt i nued as a b l a nket  of  sha l l ow-water Bateman sandstone spread nort h ­
ward over t h e  s i l tstone o f  t h e  E l kton Format ion  i n  t h e  ce ntra l part of the Coast Range . The Tyee -E l kton­
Bateman sea wi thdrew from t he Coast Range , T hese formations are ge nt l y  fo l ded but on ly  s l i g ht ly fa u l ted 
compared to t he F lournoy a nd o l der  fo rmations . 

T he Coa l edo bas i n  of depos i t io n  was apparen t l y  l oca l and rest r i cted , a l t hough eq u iva l e nt sed imentary 
rocks are found near Euge ne and sout hward towards Roseburg ( F igure 1 5 ) .  It is not k now n whether t he bqs i n  
of  depos i t ion  was cont i nuous across t he Coast Range or  w he t her  a separate bas i n  extended i nto t he sout hern 
W i l l amette Va l l ey from t he northwest . 

T he Coa l edo Format ion  was depos i ted a l o ng progradi ng de l tas dur i ng lower and upper Coa l edo t i me . 
Advanc ing  shore l i nes w i t h  deeper and qu ieter waters preva i l ed dur ing m idd l e  Coa ledo a nd Baste ndorff 
t ime . Reg iona l mapp i ng s hows t hat the resu l ti ng sandstone and si l tstone are d i st i n ct un i ts not dup l i cated 
by thrust i ng ,  as postu l ated by Duncan { 1 953) . 

T he western  pe n i nsu l a r  barr i e r  probab l y  exi sted dur ing Coa l edo t i me , A t h i n  depos i t  o f  Coa l edo 
in Bando n ,  resti ng on e i ther fo l ded Rose burg or Jurass i c  Otter Po i nt or  bot h ,  s hows t hat th i s  had been  a 
pos i tive area wi th  e i t her no ndepos i ti on  or remova l of many of t he pre -Coa l edo format ions . 

T he eastern l imb of the South S l ough  syn c l i n e ,  a l t hough l arge ly  obscured by terrace depos i t s ,  i s  
evident ly  steep to  s l i gh t l y  overturned toward the  west . The  orogen i c  movement  that compressed t h i s  
sync l i ne ev ident ly  had l i tt l e  e ffect upon the C oast Range to the east . 

A l though t he tu ffaceous O l i gocene Tunne l Point  beds appear to be conformab l e  upo n  t he Baste ndoJtff 
sha l e s ,  a rather sudde n c hange in sed iment type and source i s  i nd i ca ted . Perhaps co nte mporaneous vo l ­
can i sm i n  the ancestra l Cascade R ange was t he ch ie f  source . T he Coa l edo , Baste ndorff, a nd Tunne l  Poin�  
Formati ons were fo l ded dur ing the l ate O l igocene or ear ly  Miocene . M iocene sed iments  were deposited 
i n  t he South S l oug h sy nc l i ne .  De format ion  and ero$ ion  near the  end of the  Mioce ne was fo l l owed by an 
on l ap of  the P l iocene Emp i re Formati o n  across t he eroded edge of M iocene beds onto t he o l der  format ions . 
T he Emp i re Formation was a l so fo l ded a lo ng the axis  of t he South S l ough sync l i ne l ater i n  t he P l iocene and 
ear ly  P l e i stocene . Ba l dw i n  { 1 966 )  has postu l ated t hat fo l d i ng of t he South S lough sy nc l i ne has cont i nued 
i nterm i tte nt ly  from T u n ne l  Po i n t  t imes  to the prese nt , for even the l ow terraces dip gent ly  toward t he axi s .  
Post -Emp i re fau l ti ng took p l ace near Cape B l a nco ,  a n d  warpi ng o f  t he P l e i stocene terraces ev ident l y  
cont i n ues today . 

E ustat i c  moveme nts of sea l eve l accompany i ng t he g l ac ia l stages produced terraces and a l l uv i ated 
stream va l l eys . 
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SOME REMA IN I N G  PRO B LEMS 

A l t houg h t he ma jor stra t ig rap h i c  un its have bee n  traced and ma jor  structura l features  mapped , many 
prob lems sti  I I  ex i st that requ i re fu rther work . A report of t h i s  mag n i tude br ings  to l ight  some of the prob­
l ems t hat st i l l  need addi t i ona l attent ion . 

T he base of t he Roseburg Format ion has been l ocated i n  very few p l aces . It wou l d  be he l pfu l i f  a 
more comp l ete sect ion co u l d  be found , measured , and dated . Members and l oca l u nconformi t ie s  w i t h i n  
t he Roseburg Format ion  need to  be  traced . T he contact be tween beds mapped as Roseburg and  beds bear­
i ng Cretaceous foss i l s  needs to be determ i ned . In some p laces Cretaceous beds m ay have bee n i n c l uded 
i nadverten t ly  w i th i n  t he Roseburg owi ng to i nc l us ion of tecton i c  b locks or quest ionab l e  ass ignment  of 
out ly ing  outcrops t hat conta i n  i nsu ffi c ie nt foss i l s  for dat i ng . A long t he Rogue R iver north of  Agness,  beds 
near Twom i l e  C reek are mapped as Roseburg Formation on  t he bas i s  of l i t ho l ogy , fauna , and f l ora . But 
t he basa l contact of  t hese beds w i t h  C retaceous strata near Waters C reek and t he upper contact  w i t h  Look­
i ngg l ass Formation near l l l ahe are uncerta i n . 

T he Look i ngg l ass Format i o n  exposed a l ong t he Sout h Fork of the  C oqu i l l e  and i nto Foster  Creek l acks 
members, and near l y  a l l  i s  t h i n -bedded sandstone and s i l tstone , with the s i l tstone t he more ev ident in many 
p laces . T he contact betwee n t he Looki ngg l ass and F l ou rnoy Format ions i n  t he i n fau l ted  b locks a l ong the  
I l l i no i s  R iver i s  obscure . The Lookingg l ass seems to be i nfau l ted i n  grabens ,  w h ereas the F lournoy , as at  
Raspberry Mountai n ,  on l aps across the fau l ts borderi ng the  Look i ngg l ass . 

T he F l ournoy Format ion crops out  over a l arge area east of Coos Bay and nort hward i nto Umpqua and 
S i u s l aw R i ver dra i nages . The F lournoy sa ndstone i s  so s im i l ar to t hat of  the Tyee that i t  was former l y  con ­
s idered to be Tyee . N ow t he prob l em  of di ffe rent iat i ng becomes i ncreas ing ly d i ffi cu l t  when  t he contact  
i s  traced to  t he north . T he contact may be p l aced w i th fa i r  co nfide nce from t he M idd l e  Fork  of  t he 
Coqui l l e to E lk Peak  i n  upper M i l l acoma R iver dra inage , w i th  le ss certa in ty to t he U mpqua R iver ,  and 
from t here o n ly te ntat i ve ly . N ear ly  a l l  of t he strata a l ong the  S i u s l aw west of Map l eto n  and a l l  that i n  
North Fork o f  the S i u s l aw drai nage i s  more l ike ly t o  b e  F l ou rnoy . I t  i s  probab l e  that beds a s  far north as 
P ioneer S u mm i t ,  as  we l l  as much  if not a l l  of t he Burpee Format ion of  Schenck  ( 1 927) ,  are in rea l i ty 
F lournoy . Ba l dw i n  ( 1 956 ) shows t hat most of t he d ips i n  the Map l eton area are southward . T hus the Tyee 
betwee n  the Umpqua and S i u s l aw R ivers may p l unge to the south . It has a l ready bee n  noted t hat the ce nter  
of the  Tyee bas i n  l i es c l oser to the eas t  s i de of th e C oast Range . Thus  the  roc k a long th e l ow er S i us law 
may be F l ournoy , whereas th e mass ive sandstone i n  th e c l i ffs between Route F tu n ne l  and  W i ldcat  Creek 
eastward to Not i  may be Tyee . Th e re l a t ionsh i p  i s  yet to be determ i ned . 

Add i t i ona l  struc ture da ta is needed . Th e ex tent  of l ower Eocene th rust i ng needs to be determ i ned .  
Gravi ty fau l ts , wh i ch are d i ffi c u l t  to recog n i ze w i th i n  form ati ons , have probab ly  been over l oo ked w i th i n  
the broad expanses of F l ournoy and Tyee sandstones . 

Conti nued work i s needed on current trends , source of sed im ents , and m i nera l ident i f ica t ion . A 
s tudy of nannop lankton , spores , and po l l en , u s ing tec h n iques as yet unexp loi ted , shou l d l ead to a better 
understand i ng of the age , d i str i bu t ion , a nd h i s tory of th e south ern Coast Rang e . 
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EXPLANAT I O N  

U N CON F O R M I TY 

Post Eocene 

Bastendorff Formation: 
Thinly /wdded gray to buff s/H!Ie and m in o r sand:;tone. 

Colestin and Fisher Formations: 
Flows and volcrmiclaslic beds, conF!Iomerate atld 
tuffaceous sondstone 

Coaledo Formation: 
Sequence consisting o f three memhers; lower and 

upper m em bers consist of coal-bearinl!. cross-bedded, 

tuft"a.ceous .�andstone, and middle memlmr co nsist�· of 

thin-Oedded siltstone w ith mi!wr sandstone. 

Spencer Formation: 
Sandstone wit/1 some coaly beds. 

Bateman Formation: 
Thickly bedded to cro.�.�- /Jeddcd, medium-gr(1ined, 

micaceouw, deltaic wandstone, coal- bearing locally. 

? U N CO N F O R M I TY ? 

Elkton Formation : 
indistinctly bedded micaceous sill1done wilh inler­

mitte n t  beds of m assiue sandstone. 

Tyee Formation: 
1'/tich seQ!<ence of r/1y th m ically bedded, micaceous 

sandstone arrd siltstone; coal- bearing at Eden ridge 

U N CO N FO R M I T Y  

Flournoy Formation:  
Rllythm ica/ly Dedded micaceous sandstone pas.�ing 

upw ard into thin-bedded sandstone and siltstone. 

U N CON F O R M I T Y  

Lookingglass Formation: 
Rhy th m ically bedded sandstone and siltRtone; basal 

beds arc coni- bearing and conglomeratic locally near 

the baBe of lhe section. 

U N CO N FO R M I TY 

Roseburg Formation: 
Thick sequence of wandstone and siltstone; r/J ·y th m­

icrd/y bedded locally ; con tains min o r corlglomcraie 

and maii.�ive sandntone; p illowed and breccia ted .� u b­

marine basalis (Terv) are abundant loc(l/ly. 

Tertiary intrusive rock: 
�'ills and dikes u f basic lu in termediate composition. 

Pre tertiary 

G E O LOG I C  SYM B O LS 

Con tacts solid where de{inite, dashed where ap­

proximate 

Faults .r;olid where definite, dashed where ap­

proximate 

Thrnst faults solid where definite, dw;hed where 

approximate 
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