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FOREWORD TO T H E  F I RST E D I T I O N  

The  reconnaissance geo l og ic maps o f  the adj o i n i ng Da l l as and Va l setz 1 5-minute quadrang l es ,  together 
w i th the descr ip tive text i n  th is  bu l l e t i n ,  are the resu l ts of work u nderta ken by the S ta te geo l og ical sur ­
vey . Th i s  importan t  survey work was  d i scont i nued du r ing th e war and resumed i n  1 946 . The two quad ­
rang l es are l oca ted in northwestern Oregon , ma i n l y  i n  Po l k  County ,  and cover a sec tion of the summi t and 
eastern s l ope o(th e Coast Range and a portion o f  the western part of the W i l l amett e  Va l l ey .  

The se l ect ion of the Da l l as -Va l setz area for geo l og ica l  survey work stemmed pri mar i l y  from the De ­
partment's efforts to fi nd l imestone deposi ts of better qua l i ty than those now known i n  th e area . Such  de­
pos i ts are bad l y  needed both for i n dustry and agricu l tura l  stone . The su rvey was not successfu l i n  fi ndi ng 
commerc i a l  deposi ts o f  h igh -grade stone bu t i nformation was obta i ned wh ic h  i nd icates the favorabl e geo­
log ica l  hori zon where l i mestone deposit s  could probab l y  be fou nd and where furth er prospect i ng  shou l d  be 
done . 

Th i s  stu dy of the area a l lows a c l earer u nderstand ing of  strati graphy , s truc ture,  and geo l og ic h i story 
of the Coast Range . In add i t io n ,  the in trus ives desc r i bed by Dr . Ba l dw i n  present a new chapter in know­
l edge of Coast Range eruptive roc ks and physiography . Th is survey work, as represented by the bu l l et i n  
and  geo l og ic maps , i s  an  important contr i bu t ion to th e geo l og ica l know l edge of northwestern Oregon . 

March  27, 1 948 

F .  W .  L i bbey 
D i rec tor 

FOREWORD TO T H E  REV IS ED E D I T I O N  

T h e  dec i sion o f  the Departmen t to revise Bu l l e ti n 3 5  was based on  severa l fac tors, name l y ,  eas i er 
access i bi l i ty to the area tha n when i t�was fi rst mapped i n  1 946 -47; better defi n i t ions for the stra tigraph ic 
u n i ts i n  the Coast Range after 1 6  years of fa i r l y  conc entrated fi e l d  work by the U .S .  Geo l og ica l Survey 
and th i s  Department; and ,  l �st l y ,  an i ncreased demand for i nformat ion on the Coast Range as an a i d  to 
i nterpretat ion of  the geo l ogy of  the W i l l amette Va l l ey and Oregon's conti nenta l  she l f .  S i gn i ficant to the 
rev is ion of the geo l og ic map accompany i ng the new bu l l et i n  was the ava i labi l i ty of a more l eg i b l e base 
map for the geo l og ic overpri nt . The  au thor , Prof . Ewart M .  Ba l dwi n of th e Un ivers i ty of Oregon , who 
did the or ig i na l  work i n  the Da l las and Va l setz quadrang l es as a member o f  th i s  Departmen t ,  has , in the 
period 1 944 to date , mapped or coopera ted i n  the mappi ng of approx imate l y  4 ,000 square mi l es in the 
Coast Range of Oregon . The revi sed ed i t ion of these two quadrang l es embodi es the know l edge  he  has 
ga i ned over the years . Anyone who i s  i n terested i n  the geo logy of we� tern Oregon wi l l  f i nd  th i s  bu l l et i n  
i nva l uab l e .  

Oc tober 12, 1 964 

i i i  

Ho l l is M .  Do l e  
S ta te Geo log ist 
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Panorama from the Ba l d  Mounta i n  (Monmouth Peak) Lookout, Va l setz Q uad rang l e  
Each photog raph represents 1 20 °  of a comp l ete c i rc l e  

Upper: The v i ew northward from B a l d  Mounta i n  (Monmouth Peak) shows the Fanno R idge s i l l  wh i ch caps 
the p l a teau between Fanno R idge and Laure l  Mounta i n  and wh i c h  extends many m i l es northwestward . 
S i l l s a l so d i p  gen t l y  eastward beneath the sed iments i n  the W i l l amette Va l l ey . 

Center: The eros iona l  bas i n  i n  the foreground has been eroded in the re l a t ive l y  nonres is tan t  sed imen ts of 
the Tyee Format ion by the L uck iamute R iver, wh ich f l ows to the l eft , and by the South Fork of the 
S i l e tz R iver, whic h  f l ows to the r ight (west) through the notch near the Va l setz m i l l dam . There i s  a l ow 
dra i nage d iv i de i n  the center of the photograph . The Lu ck iamu te R iver has cu t downward to a po i n t  sev­
era l  hu ndred feet  l ower than the S i l e tz River near Va l setz. The Luc kiamu te River has a lr eady captured 
the head of S i l etz dra i nage ,  wh i ch former l y  f lowed westwar d from Ba l d  Mou ntain , and now enc irc l es the 
peak and dra i ns eastward to the Wi l l amette Ri ver . I t  i s  very c l ose to the comp l ete capture of the drai n ­
age i n  the v ic i n i ty of Va l setz . The t imbered r i dge across the Lucki amute River va l l ey ,  as we l l as the 
prom inent peaks shown on th e sky l i ne ,  is composed of i n trus ive i gneous roc k .  

Lower: The L uck i amute Ri ver f l ows eastward between Marys Peak and Ba l d  Moun ta i n  to K i ngs Va l l ey  
'(iTi'iddTe d i stance) and then  turns northward for a few m i l es as shown near  the  center of  t he  photograph . 
The r idge between K i ngs Va l l ey and the Wi l l amette Va l l ey i s  composed of westward -d i pping basa l t i c  
f l ows and tuffaceous sed iments . 

Photographs courtesy of O regon State Department  
of  Forestry . 
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P LA T E  

1 .  Geo l og ic map o f  the Da l l as a nd  Va l setz quadrang l es, Oregon 
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G E O L O G Y  O F  TH E 

D A L L A S  A N D  V A L S E T Z  Q U A D R A N G L E S , O R E G O N 

By Ewart M .  Ba ldwin  

ABSTRA CT 

The Dallas and Valsetz quadrangles are located .along the eastern slope of the Oregon Coast Range west of Salem. 
The area is underlain by a thick sequence of submarine volcanics and marine sedimentary rock. The oldest formation 
is a thick series of submarine flows, breccias, and intercalated water-laid tuff called the Siletz River Volcanics of 
early Eocene age. The mass is thoroughly zeolitized in places. A tuffaceous sedimentary member near the top of 
the volcanic mass is correlated with the Kings Valley Siltstone Member of the volcanic series mapped in the nearby 
Corvallis and Marys Peak quadrangles. 

The Tyee Formation of middle Eocene age rests unconformably upon the volcanic rock in the southern and west­
ern parts of the area. It is made up of relatively thick, rhythmically bedded, micaceous sandstone. The northern 
and eastern part of the area contains the Yamhill Formation, which is predominantly siltstone and thin-bedded mi­
caceous sandstone. A basal member, herein named the Rickreall Limestone Member, is present southwest of Dallas 
where approximately 60 to 80 feet of impure limestone is exposed in the Oregon Portland Cement Co. quarry. The 
limestone is composed of shell fragments, foraminifera, and calcareous algae. Some of the better limestone averages 
60 to 70 percent CaC03 and is utilized in the manufacture of cement and at times for agricultural purposes. 

The Yamhill Formation rests on the volcanics along the northern and eastern parts of the area occupying the po­
sition of the Tyee Formation. Where it is in contact, it appears to interfinger with the upper part of the Tyee and 
represents a continuation of deposition in the northern part of the Coast Range basin, perhaps equivalent to the Elk­
ton Siltstone Member and Lorane Member of the Tyee Formation. The Yamhill Formation is late middle to late Eo­
cene in age. 

The Spencer Formation of late Eocene age occupies the eastern edge of the area mapped. It is composed of 
cross-bedded, shallow water, sandstone and sandy siltstone. Associated flow(?) basalt is present on the east slope 
of Mt. Pisgah. 

The region was intruded by granophyric gabbro and diorite sills and dikes during the late Oligocene or early 
Miocene. The largest intrusive mass caps Fanno Ridge and Laurel, Sugarloaf, and Stott Mountains. The sills are as 
much as 600 to 800 feet thick but they appear to split into multiple sills in places. Uplift of the Coast Range occur­
red in the late Cenozoic, during which time the streams were incised. Narrow canyons occur where the streams cut 
through the intrusive masses. Where the sills cap the hills, the valley widens by undercutting and landsliding. 

Decomposed terrace gravels are present in the area north and east of Dallas. Recent alluvium covers a wide 
area in the Willamette Valley and along its tributaries. 
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F i gure 1 .  I ndex map of western O regon show ing l ocat ion of the Da l l as and Va l setz quadrang l es . 
O ther areas i n  Coast Range mapped by the S tate of Oregon Department of G eo l ogy and 
Mi nera l I nd ustri es and the U .  S .  Geo log i ca l  Survey are shown by number and author . 



I NT RO DU CT I O N  

L o c a t i o n  a n d  A c c e s s i b i l i t y 

T he Da l l as and Va l setz quadrang l es cover parts of the western edge of the centra l W i l l amette \/a l ley and 
the eastern s l ope and summ i t  of the centra l Coast Range of O regon . A l l of th i s  area i s  w i t h i n  Po l k  County, 
w i th the except ion of the extreme western edge ,  wh ich  i s  in L i nco l n  County . The area mapped l ies be­
tween 1 23°  1 5' and 1 23°  45' l ong i tude and 44° 45' and 45° 00 ' north l a t i tude (see i ndex map, fi gure 1 } . 

Da l l as ,  the county seat �f Po l k  County, i s  the l argest town i n  the area w i th a popu l a t i on of 5, 058 i n  
1 960 . I t  i s  l ocated j ust north and east of t h e  cen ter of the Da l las quadrang l e  and i s  reached b y  Oregon 
S tate H i ghways 22 and 223 and by a connecti ng road to U . S .  H ighway 99W 5 m i l es to the east . F a l l s  
C i ty and Va lsetz are two sma l l e r  towns wh i c h  l i e t o  the south and west of D a l l as; both are pr imar i l y  con­
cerned w i th the l umberi ng i ndustry . Both Da l l as and F a l l s  C i ty are l ocated on a branch  of the Sou thern 
Pac i fi c Ra i l road wh ich  extends as far west as B l ack Rock . Va lsetz, the l argest commun i ty in the Va lsetz 
quadrang l e ,  i s  the western term i nus of the Va l l ey & S i l e tz Rai l road . The name Va l setz, accord i ng to 
McArthur ( 1 952) , was derived from these two words . 

A l though most of the Da l l as quadrang l e  i s  read i l y  accessi b l e  by exce l l ent  state and coun ty roads, 
the h i g h l and north of R i ckrea l l  Creek can be reached on l y  by pri vate l ogg i ng roads . The Va l setz quad­
rang l e  is reached by three county roads; one extends up the L i t t l e  Lucki amute Ri ver to B l ack Rock; a sec­
ond l eads d i rect l y  to Va l setz from F a l l s  C i ty; and a th i rd para l l e l s the North Fork of Rock Creek to Va l ­
setz from the south . A network of pr ivate l y  owned l ogg i ng roads connects w i th these county roads and 
others to the north and east outs ide of the a rea . Many abandoned l ogg i ng roads are ma i ntai ned by the 
Oregon State Departmen t of Forestry to a l l ow access dur i ng the f i re season; other abandoned l ogg i ng roads 
and rai l grades, more or l ess grown over by brush ,  a l l ow access by foot . G rave l l ed  l ogg i ng roads extend 
westward to the coast by way of the S iletz R iver be l ow the forks and a l so a l ong Sunsh i n e  Creek . A road 
ma in ta i ned by l ogg i ng companies reaches Rock Creek to the south by way of B i g  Rock Creek . 

R e l i e f a n d D r a i n a g e  

The maximum reli ef near the summ i t  of the Coast Range i s  nea r l y  3 , 000 feet . Laure l  Mounta i n ,  the 
h i ghest peak wi th i n the a rea , i s  3 ,  700 feet in e l evati on . Fanno Peak, Ba l d  Mounta i n  (Monmouth Peak} , 
and Suga r l oaf Mounta i n  are each  more than 3, 000 feet i n  e l evat ion . 

D ra i nage east and north to the W i l l amette R iver cons ists of the Luckiamu te and L i tt l e  Lucki amu te 
R ivers and R i ckrea l l  a nd Ash Creeks . Sa l t ,  Mi l l ,  Gooseneck, Go l d ,  Rowe ll , and Rock Creeks f l ow north­
ward i nto the Yamh i l l  R i ver , wh i c h  is a tri bu tary of the W i l l amette R iver . D ra i nage westward reaches the 
ocean d i rec t ly  by way of the S i l etz R i ver and i ts tr ibutaries . The most important branches are the N orth 
Fork  of the S i l e tz  R iver,  wh i ch receives the water from Warn ick,  Bou lder, and L i tt l e  Bou l der Creeks; the 
South Fork of the S i l etz R iver, wh i ch rece ives the overf l ow from the Va l setz mi l l pond and Rogers Creek; 
and Suns h i ne and Mi l l  Creeks and Big Rock Creek, whi ch  f l ow to the S i l etz south and west of the Va l setz 
quadrang l e  boundaries . Drai nage from the centra l h i g h l and between Fanno Peak and Laure l Mounta i n  is 
rad i a l , in that the s treams f l ow outward i n  near l y  a l l  direc t ions . 

The topographic express ion i s  d i rec t ly  affected by the under l y i ng rock types . D i fferenti a l  eros ion has 
accentuated the d i ke r idges and narrow gateways in the stream va l l eys .  Many of the fa l l s ,  rap ids ,  and 
narrow p l aces wi th i n  the va l l eys are caused by d i kes or s i l l s .  The broad eros iona l  bas i n  surround i ng the 
town of Va l setz i s  caused by the eros i on of weak sed iments beneath the s i l l  tha t  forms F anno R i dge . B l ocks 
of the i ntrus ive s l i de  down as they are undermi ned by eros ion . The broad va l l eys on the edge of the W i l ­
l amette Va l l ey  are eroded i n  soft sed iments and the i n terven ing d i v i des are re l a t i ve l y  l ow and rounded . 

3 
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I n  genera l ,  the va l leys cu t i n  the early Eocene vo l can i c  ser ies are steep-wa l led and  re l a t ive ly nar­
row . Peaks w i th i n  th i s  mass are sharp and r i dges are narrow and serrated,  as shown by Dorn Peak and  the 
surrou nd i ng  area . 

C l i m a t e a n d  V e g e t a t i o n 

The 20-year average ra i nfa l l  from 1 940 to 1 959 i n c l us i ve shows an average of 1 25 i nches for Va l setz, 
one of the wettest parts of the state; 70 i nches for Fa l l s C i ty; and 50 i nches for Da l l as . Thus the ra i nfa l l  
a l ong the western edge of the W i l l amette Va l ley i s  much less than a t  the crest of the Coast Range . Most 
of the ra i nfa l l  occurs duri ng the w in ter and spr ing; the summer and autumn per iods are qu i te dry . Oak 
and poi son oak cover most  of the l ow, rounded h i l l s in the eastern ha l f  of the Da l l as quadrang le . The 
more abundan t ra i nfa l l of the mountai nous area has produced an exce l len t  s tand of v i rg i n  t imber, remnants 
of wh i c h  st i l l  exist i n  much of the North Fork of the S i l etz R iver dra i nage . Doug las f i r  is the commonest 
spec i es of tree , succeeded by l ess abundant  western hem l ock and some red cedar . O ne of the few stands 
of wh i te p i ne (P i nus monti co l a) in western O regon grew in upper Warn i ck Creek dra i nage . 

Where the t imber has been cut ,  second-growth t imber of vary i ng s i zes, brush ,  and berry v i nes pre­
dom ina te . As e l sewhere in. western Oregon , mappi ng i s  hampered by the th i c k  underbrush , the heavy 
ra i nfa l l ,  and the deep mant l e  of res idua l soi l wh i c h  make i t  d i ffi cu l t  to obta i n  accurate data . 

A large forest f i re i n  1 945 swept much of the area ly ing near the head of M i lr ,  Bou lder, and L i tt l e  
Bou l der Creeks and near Laure l  Mounta i n . 

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

The Va l setz quadrang le has been re l at ive l y  i naccess i b le and therefore pract i ca l l y unexp l ored . The 
recent network of l ogg i ng roads has changed th i s  cond i t ion w i th i n  the l ast few years but even yet certa i n  
parts are very d i ff i c u l t  t o  reach . Severa l geo log i s ts have made reconna issance t r ips a l ong the eastern 
edge of the Coast Range .Washburne ( 1 9 1 4) referred to vari ous features w i th i n  the Da l l as quadrang le . Har­
rison and Eaton ( 1 920) covered nearby areas . Schenck  ( 1 928) referred to the " D a l l as l imes tone" member 
of the Eocene and d i scussed nearby reg i ons . S tokesbary ( 1 933) made a fauna l study of the l imestone near 
Da l l as .  As the fauna d i d  not correspond to any on the West Coast ,  he tentat ively ass i gned it to the up-
per Eocene because of i ts l ack  of charac ter i s t i c  O l i gocene forms . Schenck ( 1 936) pub l i shed severa l fau­
na l l i sts o f  foss i l s co l lected from the Da l l as quadrang le o r  ad j acent  areas wh i ch  a ided i n  da t i ng  the sed i ­
mentary format ions . A spec ies of P leurotomaria co l lected b y  H .  E .  Whee ler i n  the Oregon Port l and Ce­
ment Co . 's l imestone quarry about 1�  m i l es southwest o f  Da l l as was ass igned to  the upper Eocene by  Schenck 
and Turner ( 1 935) . Mundorff ( 1 939) mapped the Sa lem quadrang l e  to the east of the Da l las quadrang le . 

The report on the Da l l as and Va l setz quadrang le was pub l i shed by the State of Oregon Department of 
Geol ogy and Mi nera l Industries as B u l let in 35 (Ba ldwi n ,  1 947) . S i n ce then cons i derab le work has been 
done i n  the Coast Range . The U . S .  Geo l og i ca l  Survey and the Department  i n i t i a ted a cooperat ive map­
p i ng program in wh i ch ad jacent areas were mapped (see i ndex map, F i g . 1 ) . Vokes, N orbisrath , and 
Snave l y  ( 1 949) mapped the Newport-Wa ldport area to the west; Snavel y  and Vokes ( 1 949) mapped the 
coasta l area from Cape Fou lweather to Cape K iwanda to the northwest; Ba l dwin and Roberts ( 1 952) mapped 
the Spi r i t  Mountai n quadrang le; Ba l dwi n ,  B rown , Ga i r ,  and Pease ( 1 955) mapped the Sheridan and Mc­
Mi nnvi l le quadrang les to the north; Ba ldwin  ( 1 956) mapped the Marys Peak and A l sea quadrang les to the 
south; and Vokes, Myers , and Hoover ( 1 954) mapped the Corva l l i s and Monroe quadrang les to the south ­
east . Schna ib le ( 1 958) s tud ied the southwestern th i rd of the Va l setz quadrang l e .  

F i e l d  W o r k  a n d  A c k n o w l e d g m e n t s 

The orig i na l  fie l d  work in the Da l las and Va l setz quadrang les began i n  March ,  1 946 and con ti nued 
wi th i n termi ttent interrupt ions unt i l November of the same year . Near ly two months were spent  during 
the spr i ng and summer of 1 947 in add i t i ona l work . As the Da l l as area conta ins the l argest known depos i ts 



INTRODUCTION 

of l imestone i n  northwestern Oregon , i t  was hoped that deta i led  work wou l d  d i sc l ose other commerc i a l  
depos i ts .  A study o f  t h i s  area i s  b u t  a step i n  dec i pheri ng the s tra t igraphy and structure o f  the western 
O regon Terti ary sect ion . S trat igraph i c  data may have a beari ng on the oi l and gas poss ib i l i t i es and per­
haps aid in the exp l oi tat i on of other econom i c  products such as g rave l and sand , c l ay ,  and bu i l d i ng stone . 

The rev i s ion of B u l l et i n 35 was undertaken dur ing the fi e l d  season of 1 960 and two months were spent 
in the f i e l d . Work on the manuscr i pt and add i t iona l fi e l d  check ing cont i nued i nto 1 963 . A l though the 
rev i sed map ref l ects the newer term i no l ogy in keep i ng wi th the more recent stud ies  in the Coast Range 
and i nc l udes cons i derab l e  new i nformati on , many areas are st i l l  v i rtua l l y  i naccess i b l e  or so covered that 
contacts must be i nferred . When add i t i ona l roads are extended i n to these a reas many of the contacts w i ll 
need rev i s ion . The th i ck brush , even in areas that had been l ogged,  t h ick  soi l man t l e ,  and preva l e nce 
of l ands l i des a l l hampered mapp i ng . 

Parti cular attenti on was pa i d  to the contact  between the S i l e tz R iver Vo l can i cs and over l yi ng sed i ­
men tary rocks because of the l ocat ion o f  l imestone l enses a l ong t h i s  contact . More t ime was spent i n  
mappi ng th i s  con tact  than those of the i ntrusive bod i es whose contacts were often idea l i zed . Many sma l l  
s i  l i s and d i kes, as we II as i rreg u l ar l y  shaped igneous masses , penetra te the sed imentary rock throughout  
the Va l setz quadrang le  and the western edge of  the Da l l as quadrang l e . A few of  these i ntrus ives are 
shown on the accompany ing geol og i c  map but many , because of the i r  sma l l si ze and unknown exten t, were 
not mapped . Bou l ders eroded from the i n trus ive rock are found on the s l opes be l ow known ou tcrops and 
i t  i s  sometimes d i ffi c u lt to determ i ne the prox im i ty of the contacts . 

The wri ter wishes to acknow l edge the a id of the many l umber and l ogg i ng compan i es that a l l owed ac­
cess by way of the i r  pr ivate roads . The offi c i a l s  of the W i l l amette Va l l ey L umber Co . ,  Pope & Ta l bot 
Lumber Co . ,  I n ternat ion a l  Paper Co . ,  G eorg i a  Pacif i c L umber Co . ,  the Boise Cascade Lumber Corp . ,  
and severa l i ndependent operators were part i cu l ar l y  he l pfu l . O ffi c ia l s  of the Oregon Port l and Cement 
Co . and Mr . T .  T .  Leonard gave ass i stance dur ing the study of the I imestone depos i ts on their  property . 
Many l oca l res idents furn i shed he l pfu l informat ion . 

The wri ter benefi ted grea t l y  from d i scuss ion of the reg iona l  geo l ogy wi th Mr . Parke D .  Snave l y  1 Jr . ,  
and other members of the U . S .  Geo log i ca l  S urvey . Dr . J .  Wyatt Durham and Dr . H .  E .  Vokes ident i f ied 
megafoss i l s ,  and Mr . R .  E .  S tewart and Dr . We ldon W .  Rau ident i f ied m i crofoss i l s . D r . W .  D .  Lowry 
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and Mr . Andrei l sotoff a i ded i n  petrograph i c  descr i pt i ons . Dr . J .  E .  A l l e n ,  Mr . Ra lph  Mason , and Mr . 
Herbert Sch l i cker accompan ied the wr i ter i n to some of the more i naccess i b l e  areas . The wri ter i s  i ndebted 
to Mr . F .  W .  L i bbey and Mr . Ho i  I i s  M .  Do l e ,  former and present d i rectors of the O regon Department of 
G eo logy and M i nera l I ndustr ies , and the i r  staff for a i d  in ed i t i ng and draft ing the report . Some i n forma­
t ion gathered by Dean Schna i b l e  in the southwestern th i rd of the Va l setz quadrang l e  for his t hes i s  presented 
to the Un i vers i ty of Oregon ( 1 958) has been used in rev i s i on . 
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F igure 2. Corre la t ion chart for the Coast Range o f  Oregon , adapted from r eferences c i ted . 



STRATIGRAPHY 

The strat ig raph ic  un i ts ,  most ly of Eocene  age ,  exposed with in the Da l las and Va l set z  quadrang l es are 
g iven in order of the i r  ages , beg inn ing wit h the o l dest :  ( 1 )  S i l et z  R i ver Vol can i cs ,  composed of brecc ia ted 
and zeo l it i zed basa lt f l ows, p i l l ow basa lt , and m inor amounts of tuffaceous sed imen tary rocks in terca l a ted 
in p l aces but most l y  at the top of the formation;  (2) Tyee Format i on ,  a rhythm i ca l ly bedded sandston e and 
s i l tstone  of marine or ig in , sparing l y  foss i l i ferous; (3) Yamhi l l  Format i on ,  a marine  arg i l l aceous format i on 
composed more of s i l tstone and l ess of sandstone  than the Tyee Format ion ,  yet probab ly  in part a fac i es of 
the Tyee Formati on . The base of the Yamh i l l  Format i on conta ins  a prominent , imp ure l imestone  member 
frequent l y  ca l l ed the " Da l l as l imestone"  but here in named the R i ckrea l l L imestone  Member; (4) Spencer 
Format ion ,  a marine sha l l ow-water and in part near-shore format ion that conta ins  some basa lt f l ows; (5) 
widespread granophyr i c  gabbro and d i or it e  s i l l s  and d i kes t hat intrude Eocene  format i ons  w it h in the  area; 
(6) P l ei st ocen e  and Recent a l l uv i a l  depos i ts inc l uding t errace and f l oodp l a in a l l uv i a l  depos i ts . 

Beds of Keesey age ( l ower O l i gocene) crop out j ust east of the nort heast corner  of the  Da l l as quad­
rang l e . Scat tered upon t he a l l uvi a l  depos i ts i n  the va l l ey be l ow 400 feet are g l a c i a l  errat i cs t hat  were 
i ce rafted into the va l l ey dur ing t he Mi ssou l a  F l ood of l a te P l e i stocene t ime . 

The strat i graph i c  re l at i onsh i p  of the  above rock  sequence  to that in other mapped areas of t he Coast 
Range  is shown i n  f igure 2 .  

S i l e t z  R i v e r  V o l c a n i c s 

D i st r ibut ion and th i ckness 

A seri es of basa l t i c  f l ows , breccia ,  and p i l l ow l avas , together w i th  t uffaceous sed imentary beds,  is 
exposed in the va l l eys of R i ckrea l l ,  Sa lt ,  G ooseneck, Go l d ,  Rowe l l ,  and Sunsh ine  Creeks and in t he main 
va l l ey and tr ibutar i es of the S i l etz  River (see p l ate 1 in pocket) . Th i s  ser i es was named the  " S iletz R iver 
vo l can i c  ser i es "  by Snave ly  and Ba l dw i n  (1948) ,  but i n  the present report the un it i s  referred to as the 
" S i l etz River Vo l can ics"* . 

The m in imum t h i ckness in t he va l l ey of the  South Fork of t he S i l et z  R iver ranges from 3, 000 to 5, 000 
fee t . Th i s  est imate is based on an assumed average d i p  of 1 5° to 20° (Ba l dwin ,  1 947, p .  6) . D i ps as much 
as  30°  to  40° are  present , but they may be  e it her in it i a l  d i ps or the resu l t  of  fau l ting . I f ,  however, the  
average d i p  i s  30° ,  more than 8, 000 feet i s  exposed wit h in the Va l set z  quadrang l e .  S ince the base of  the 
format i on i s  not exposed, on ly  an approximate th i ckness can be determ ined . Ba l dwin ( 1 955) suggests a 
t h i ckness of more t han 1 0 , 000 feet from exposures a l ong the Marys Peak road in the  Marys Peak quadrang l e  
to  t h e  south • 

Sed imentary beds are present in many sect i ons . One of t he th i ckest crops ou t  i n  Bou lder Creek j ust 
above the  fa l l s; ot hers are l ocated near the head of Deer Creek west of the Po l k  Coun ty l in e ,  at t he  Va l ­
setz dam , between Mi l l  C reek and the West Fork o f  Sa l t  Creek,  and a l ong Ri ckrea l l  Creek ,  both upstream 
and downstream from the  E l l enda l e  basa lt quarry . 

L i tho l ogy 

Basa lt i c  rocks: Most of the S i l et z  R i ver Vol can i cs are composed of basa l t i c  brecc ia.whose fragments 
usually range from 1 to 6 in ches in d i ameter . Some mudfl ow and pyroc l ast i c materi a l  may be present and ,  
in t h e  upper part of t h e  series west of Da l las , rather we l l -defined f l ows occur . 

* Use of the t ime-stra tigraph ic  t erm " ser i es "  in a roc k-strat i graph ic  sense i s  not recommended by the 
Code of S tra tigraph ic  Nomenc la ture,  Am . Assoc . Petro l eum Geo l . Bu l l . ,  vo l . 45 , p .  651 , 1 96 1 . 
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The unweathered fragments of basa lt in the brecc i a  are embedded i n  a matr ix of fi ner part i c l es and 
pa lagonite . The rock, cut occas i ona l ly by ca l c ite ve in l ets ,  i s  usua l ly zeo l it i zed , in some p l aces so t hor­
ough ly .that it has a mott l ed appearance . Random p i l l ow structure occurs wit h in the brecc ia  but is se l dom 
concen tra ted in any part i cu l ar f l ow w i th in the  area mapped . 

The fresher fragments of th e brecc ia  have a dark col or when newly exposed; the pa l agon i t i c  coat i ng 
i s  dark green to a lmost b l ac k .  The basa l t  fragmen ts are fine grained, s l i ght ly porphyr it i c  to a lmost g l assy . 
Upon exposure to the a tmosphere th e rock crumb l es to its component part i c l es and becomes brown ish buff 
i n  co lor . The pal agon ite breaks down to ye l l ow c l ay .  Defi n ite  l ava f l ows are rare ly exposed with i n  t he  
brecc ia  ser ie s ,  but  occas i ona l  tabu l ar bod i es o f  co l umnar basa lt , wh i c h  appear to  be  fl ows , are i nter­
strat i f ied wit h i n  the ser ies (fi gure 3) . Many of the p i l l ows are composed of short rad i a l  col umns of basa lt . 
I rreg u l ar ly shaped l arger masses w i th rad i a l  or rosette  patterns of col umnar basa lt are a l so common . 

Rough ly st rat i fi ed basa l t i c  mater i a l  resemb l i ng pyroc l ast i c depos i ts ,  toget her wit h  zeo l it i zed brecc i a ,  
i s  exposed in  road cuts a l ong the  South Fork o f  the  S i l et z  R i ver near the  mouth o f  Short Creek, abou t 2 
mi l es northwest of the Va l setz dam . A l b it i zat i on ,  common in some submari ne extrusi ons of s im i l ar basa lt , 
has not been found in the S i l et z  R iver Vo lcan i cs .  

N ear the uppermost part of t he ser i es ,  part i c u l ar ly i n  the area between Mi l l  and R i ckrea l l C reeks i n  
the Da l las quadrang l e ,  are rather mass ive,  we l l -defi ned f l ows wh i c h  appear t o  b e  subaeri a l . Such f l ows 
conta in rock that is re l at i ve ly unweathered and can be ut i l i zed for road construct i on . Rad i a l  c l usters of 
zeo l it i c  m inera l s  were noted i n  some of the f l ows a l ong the upper part of t he  South Branch of M i l l  Creek 
and a l ong the north rim of the App l egate Creek Va l l ey ,  but zeol it i c  m i nera l s  are not d i ssem inated t hrough ­
out the mass as they are i n  th e brecc ias . 

Th i n  sections of the S i l etz  R iver Vol can i cs were st ud i ed by W .  D .  Lowry ,  who reported the  fo l l ow i ng 
mi nera l assemb lages: 

Samp l e  N o .  P-3342 - Basa lt from t he quarry near E l l enda l e ,  approximately 2� m i l es west of Da l l as .  

The rock i s  dark gray and f ine gra i ned and under the  m i croscope i s  seen to  be hemi ­
crysta l l i ne  and s l i gh t ly porphyri t i c  wi th an i nterserta l  texture . Phenocrysts of labrador i te 
(Ab5An5-Ab4An6) and augite make up about 2 and 1 percent of the rock respect ive ly . 
The groundmass con tai ns l abradorite (Ab5An5-Ab4An6) ,  45 percen t; aug i te,  25 percent;  
magnet it e ,  15 percent;  and vo lcan i c  g l ass, 15 percen t .  

Samp l e  N o .  P-4650 - Zeol it i c ,  porphyr i t i c ,  basa lt i c  brecc i a  from the roadcut at the forks of th e 
S i l etz  R i ver , jus t  west of the bridge . 

The rock i s  a dark gray and wh i te brecc ia ted basa l t  wit h abundant zeo l ite m i nera l s . 
I n  th in sect i on it i s  seen to be porphyr i t i c and hemi crysta l l ine with a trachyt i c  g roundmass . 
Phenocrysts of aug ite ,  2 percent , and p l ag i oc l ase, 3 percent , are embedded in part ly 
devitr i f ied basa lt i c  g l ass wh i c h  makes up  65 percent of the rock . Secondary m inera l s  
such a s  pa lagon ite and zeo l ite  (st i l b ite?) make up about 30  percent of t he rock . 

There is some evidence of hydrotherma l  a lterat i on ,  perhaps caused by submari ne  
extrus i on . 

Samp le  N o .  P-4893 - Porphyr i t i c  basa lt from t he sout h  branch of M i l l  Creek in the SE� sec . 1 9 , 
T . 1 7 S . , R . 6 W .  

The rock i s  dark gray and porphyr it i c  and under the m i croscope i s  seen to be 
g l omeroporphyr i t i c  wi th an i nterserta l texture . Phenocrysts of l abradorite (Ab4An6-
Ab3An7) and aug i te make up about 7 and 1 percent of t he  rock respect ive ly . The 
matr ix i s  composed of l abradori te (Ab4An6) ,  35 percent ;  aug ite ,  30 percent;  mag-
net ite ,  5 percen t; and vo l can i c  g l ass , 1 5-20 percent . There i s  perhaps some pa l agon i te (?) 
and some a l tera t i on by hydrat i on .  
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Figure 3. Basalt in Siletz River Volcanics exposed along upper Rickreall Creek. 

Figure 4. E l l endale basal t  quarry in Siletz River Volcanics. Upper few feet is bedded 
clastic material containing fossils. 
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Samp le  N o .  P-5500 - Basa l t  from a p i l l ow i n  the brecc i a  a short d istance  sout h  of the mouth of 
G rave l Creek a l ong the west bank of the S i l etz  R i ver i n  sec . 1 8, T .  8 S . ,  R .  8 W .  

The rock i s  dark gray and s l i gh t l y  porphyrit i c  and , i n  t h i n  sect ion ,  i s  seen to have 
an i nterserta l texture . Phenocrysts of l abrador i te (Ab4An6-Ab3An7) and aug i te make 
u p  1 5  and 5 percent of the rock respect ive l y  whereas the matr ix  i s  composed of l abra­
dori te , 4 0  percent; aug i te ,  1 0- 1 5  percen t; magnet i te, 5 percent; and vo lcan i c g l ass, 
i n  part a l tered to pa l agon i te ,  abou t 25 percent . 

Add i t i ona l descr i pt i on of the basa l t  i s  g i ven by Snave ly  and Ba l dwi n ( 1 948);  Ba ldw in  and Roberts 
( 1 952) ; Vokes ,  Myers ,  and Hoover ( 1 954) ; and Ba ldwin ( 1 955) . Waters ( 1 955) d i scusses the basa l ti c  rocks 
of the S i l etz R i ver Vo l can i cs and c l ass if i es t hem as un i form ly  tho l e i i t i c  l ava . H e  notes no change of com­
pos i t ion,  e i ther reg i ona l l y  o r  from top t o  bottom , wit h i n  t he  th i c k  p i l es of l ava . 

Sed imentary beds: Sed imentary beds are of espec ia l importance because of enc l osed foss i l s  tha t  a i d  
i n  corre l a t i ng t he  vol can i cs w i th  other sect i ons, s uch  a s  t he  Umpqua Format ion i n  southwestern Oregon . 
N ear l y a l l of the  promi nent sed imentary members are at the top of the format ion and occupy a pos i t i on 
s im i l ar to that of the K ings Va l l ey S i l tstone Member as described by Vokes , Myers , and H oover ( 1 954) . 
One sect i on of sed imentary rock assoc ia ted wi th the basa l t  ser ies i s  exposed i n  the creek beds at the j unc­
t ion of Bou l der Creek and the branch from the northeast that descends from the W i l lamette Va l ley Lumber 
Co . camp . Here approx imate l y  200 feet of t uffaceous sed imentary rock is composed of d i s t i nc t l y  bedded 
s i l tstone,  sandstone , and cong l omerate . The f ine-gra i ned rocks are fl i n t l i ke i n  hardness . The basa l part 
of t he sec t i on conta ins  basa l t i c  cong l omera te and dark-green basa l t i c  angu l ar fragments and sands tone . 
N ear l y a l l the sed imen tary rock has a greenis h  co l or der i ved from the tuffaceous ma teri a l . The seri es of 
beds has been i n truded a short d i s tance be l ow the forks of Bou l der Creek by a s i l l  over wh i ch the water 
drops to form the fa l i s .  

At the j unct i on of the two forks of Bou lder Creek,  the s i l tstone s tri kes N .  65°  W .  and d i ps 1 8° N . ,  
whereas about a th i rd of a m i l e  up Bou l der Creek the str ike i s  N .  25° E .  and the d i p i s  25° W .  I t  i s  

· 

doubtfu l i f  th i s  deformat i on i s  the resu lt of t he i n trusi on of e i ther the s i l l  a t  Bou l der Creek Fa l l s  or the 
over l y i ng Fanno ·R idge s i l l . The steeper d i ps i n  the vol can i c  seri es when compared wi th the re l a t ive ly  
f la t- l y i ng s i l l  and the Yamhi l l  Format i on support the  supposi t i on that there i s  an angu lar  unconformi ty i n  
p l aces between the S i l etz R iver Vo l can i cs and the overly ing sed imentary ser ies . 

A samp le  of tuffaceous sed imentary rock taken near the forks of the stream was exam i ned i n  th i n sec­
t ion by W .  D .  Lowry and he reports as fo l l ows: 

Samp l e  N o .  P-4975 - Part ie l ly a l tered bas i c  tuffaceous sandstone from sec . 27 , T .  7 S., R .  8 W .  

The rock i s  a f ine-grai ned green i sh  tuffaceous sandstone wh i ch  i s  composed of bas i c  
l i th i c  fragments, part ia l l y a ltered or hydrated , aug i te ,  and a l tered fe ldspar . Secondary 
m i nera l s  are ch l or it e ,  epidote ,  and zeo l it e  (st i l b i te ?) • 

Another sed imentary sect i on i s  exposed i n  a road l ead i ng to B i g  T i p  near the head of Deer Creek i n  
sees . 3 5  and 36 , T .  8 S . ,  R .  9 W . ,  and o n  t h e  r idge southwest of B i g  T i p  near t h e  Po l k  County l i ne . The 
sed imentary sec t i on ,  wh i c h  is near ly  hor i zon ta l ,  beg i ns wi th basal mass ive ca l careous sandstone conta i n­
i ng abundant she l l  fragmen ts and a few megafoss i l s . Th i s  g i ves way upward to bedded t uffaceous and ca l ­
careous sandstone . T h e  sandstone t ends t o  weather spheroida l l y and the soi I deri ved from t h i s  un i t  i s  gen­
era l l y  dark brown in co lor . F i ne-gra i ned sandstone and s i l tstone occur h i gher i n  the sect i on . The ent i re 
sed imen tary sect i on may tota l  300 feet i n  t h i ckness . The impure l imestone just southeast of t he  center of 
sec t i on 36 conta i ns many of the la rge d i sc-shaped Foram i n i fera resemb l i ng Pseudophragm ina . They are 
se ldom v i s i b l e  i n  p l an v i ew, except as externa l molds on weathered surfaces; but i n  cross sec t ion the i r  
edges show abundant ly  a s  th i n ,  wh i te l i nes .  Ana l ys i s  o f  a typ i ca l  spec imen o f  t he  rock showed 44 . 6  per­
cent CaC0 3 . A sma l l megafauna was co l l ected and w i l l  be d iscussed under the age of the vo l can i c  ser ies . 

A th ick  sed imentary sec t i on crops out a l ong upper R i c krea l l Creek . I t  is cong l omera t i c  a t  the base 
but grades upward i nto tuffaceous sandstone and s i ltstone . 
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A sequence of sed imentary rock tha t  appears to be i nterca lated a t  the base w i th th e vo l can ic seri es 
is exposed in Ri ckrea l l Creek near E l l endo l e . Th e beds under l i e  the Ri ckrea l l Li mestone Member of  th e 
Yamh i I I  Format ion and extend upstream,  apparent l y  i nterfi nger ing w i th basa l t  west of the E l l enda l e  quarry . 
These beds conta i n  med ium- to coarse -gra i ned basa l t i c  sandstone . Basa l t  f l ows a l ong th e E l l enda l e­
Oakda l e  road are topograph i ca l l y hi gher than the tu ffaceous sedi men ts a nd appear to be h i gher i n  the sec­
t ion , u n l ess a fau l t  para l l e l s  Ri ckrea l l  Creek a nd is u pth row n on the sou th s ide . 

A l ens of ca l careous sandstone and i n c l uded pyroc last i c  fragments d i rect l y  over l ies the basa l t  i n  the 
E l l enda l e  quarry (f igure 4) . The sed imentary rock conta i ns both a megafauna and a m ic rofauna . 

Sed imentary rock s im i lar to the un i ts descri bed is present south of the fau l t  between M i l l  Creek and 
the West Fork of Sa l t  Creek . L i ke the sed imentary rock a t  the other l oca l i t ies ,  i t  too i s  a t  the top of the 
S i l etz R i ver Vo l can i cs . This series of beds was probab l y  much more widespread but has been removed i n  
part by eros i on duri ng the i nterva l preced i ng the depos i t i on of the Yamhi l l  Format ion . 

Mode of ori g i n  

Th e S i l etz R iver Vo l can i cs a r e  i n  large pa rt  submar i ne , as  i s  i nd i ca ted by th e p i l l ow lavas a nd fos­
si l i ferous ca l careous sedi menta ry rock assoc ia ted w i th th e vo l can i c  rock . A study of the fauna from Deer 
Creek (a branch of Su nsh i ne Creek) by Durham (i n Ba l dw in , 1 94 7) i nd ica ted that th e c a l ca reous sa ndstone 
was depos i ted in water l ess than  37 meters in depth , wh i ch po i nts to sha l l ow-water extrus ion  for part  of  
the nearby f lows . Perhaps the vo l can i c  rocks p i l ed up  above sea l eve l  from ti me to t ime, w i th the resu l t  
tha t su baeria l f lows ,  mudf lows , a n d  pyroc l asti cs are i nc l uded i n  the ser i es . The sed imenta ry rock assoc i ­
a ted w i th th i s  seri es i s  h i gh l y  tu ffaceous and no doubt or ig i nated from the vo l can i c  mass i tse l f .  

Brecc ia tion , wh ich  i s  pa rti cu l a r l y  abundan t  i n  th e submar i ne fl ows ,  may be cau sed i n  pa rt by steam 
exp l os ions tha t took p lace as the rock poured out i n  th e wa ter . The zeo l  i t i za t ion and hydroth erma l a l ter­
a tion  tha t  show i n  par ts of the mass probab ly  occurred a t  th e t ime of extrus ion or very soon th erea fter . 

The env i ronment of  extrus ion of the basa l t  brecc ia , pi l l ow l avas ,  and tuffaceou s i n terbeds i s  be l i eved 
to be s im i lar i n  large part to tha t of th e Crescent Forma tion of the O l ymp ic Pen i nsu la desc r i bed by Brow n ,  
Gower , a nd Snave l y  ( 1 960 ) .  

Age and corre la t ion 

The sed i mentary beds conta i n  a megafauna and a mi cro fauna , bo th of wh i ch are corre lated w i th th e 
ear l y  to m idd l e  Eocene Umpqua Forma tion of sou thwestern Oregon , the Crescent Forma t ion of Wash i ng ton , 
and  the Capay s tage of th e Eocene of Ca l i forn ia . Both the Umpqua and Crescent Forma tions i nc l ude th i ck 
basa l t i c  members .  

Megafossi l s  were co l l ec ted i n  a few p lacesi th e largest assemblage was  found w i th i n  a ca l careous 
tuffaceous g r i t  wh ich  crops out i n  the upper par t of th e E l l enda l e  basa l t  quarry (fi gu re 4 ) .  Th i s  fauna was 
i denti f i ed by J. Wyatt Du rham of th e Un i versi ty of Ca l i forn ia , Berk e l ey ,  who reported th e fo l l ow i ng as ­
semb lage (M- 1 ) :  
Pe l ecypoda 

B arbat ia  cf . cow l i tzens i s  
(Weaver and Pa lmer) 

Lima n .  sp . A 
L ima n .  sp . B 
Ostrea n .  sp . 
Pecten cf . i n te rrad i atus Gabb 
P e l ecypod spp . i ndet . 
P l i ca tu la (?) sp . 
Spondylus car l osens i s  Anderson 
Veneri card ia sp . i ndet . ,  cf . 

? crescentens i s  Weaver and Pa lmer 
Vo l se l la cf. ke lsoens is  (Weaver and 

Palmer) 
Teredo sp . 

Gastropoda 
Acmaea n .  sp . 
Ca l yptraea sp . i ndet . 
Gastropod sp. indet . 
N er i ta n .  sp . 
�otomaria " sp. i ndet. 
Sp i rog l yphus ? sp . 
Turri te l la andersoni cf . subsp . 

susa nae  M erriam 
Turri te l l a  sp . i ndet . (not anderson i )  

Coe l en tera ta 
Caryophy l l ia ? sp . 
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Ech i nodermata 
Ech i no id  sp i nes 

Brachiopoda 
G ryphus wash i ng tonsens i s  Grant and 

Crustacean che l iped 
Crustacean bor i ngs 

Hert l e i n (? ) 
Terebratu l i na (? ) n .  sp . 
Terebratu l i na  te jonens i s  S tan ton 
Tereb ratu l i na ungicu la  weaveri G rant Bryozoa 

Heteropora sp . 
bryozoan spp . 
ca l careous a l gae 

and Hert l e i n  

Durham further s tates: 

"On the bas i s  of the brach iopoda , and part i cu l ar l y  Turr i te l l a anderson i cf . subsp . 
susanae Merr i am ,  th i s  fauna appears to be about equ i va l en t  i n  age to the Capay stage 
of the Eocene of Ca l iforn i a . 

" The bryozoa , ca l careous a l gae,  Spondy l us ,  Acmaea , Ner i ta ,  etc . ,  i nd i cate 
that the conta i n ing sed iments were p robab ly  deposited i n  water l ess than 20 meters 
deep , and of a trop i ca I tempera ture . "  

A fa i r l y  l arge m i crofauna was ob tai ned i n  the same beds that y i e l ded the megafauna a t  the E l l enda l e  
quarry , a s  we l l  a s  i n  the bed o f  R i ckrea l l C reek a few yards south o f  the quarry and oppos i te t h e  gate a t  
the end o f  t h e  pub  I i c road . These have b een exam i ned by  R .  E .  S tewart, former l y  o f  t h e  S tate o f  Oregon 
Department  of Geo l ogy and Mi nera l I ndustr i es ,  who submi tted the fo l l ow i ng con c l us i ons regard i ng the i r  
probab l e  a ge  corre l at i on :  

" Foram i n i fe ra are abundant i n  the ca l careous beds wh i c h  overl i e  t h e  basa l t  i n  E l l e n­
da l e  quarry about 2� m i l es west of D a l l as .  I n  the sed iments exposed a l ong R i ckrea l l  Creek 
oppos i te the quarry they are p resent ,  but rather rare . None of the samp l es obtained from 
e i ther l oca l i ty conta i n  many spec i es . 

"Amph i steg i nas and forms wh i c h  have heretofore usua l ly been ass i gned to the genus 
D i scocyc l i na are found at  both of these l oca l i t i es ,  and a re be l i eved to i nd i cate m idd l e  
Eocene age for the sed iments i n  wh ich  they occur . 

"Al l pub l i shed references to Amph i steg i na and D i scocyc l i na i n  Oregon and Wash i ngton 
that have come to hand have ass i gned a m idd l e  Eocene age to the sed iments in wh i c h  
these genera were found . 

" Turner ( 1 938) , i n  a comprehens ive s tudy of the s trat ig raphy and mo l l usca of the 
Eocene of western O regon , l i s ts D i scocyc l i na c l arki Cushman from midd l e  E ocene 
Umpqua l oca l i t i es a l ong the Umpqua and Coqu i l l e R ivers both easter l y  and wester l y  
from Roseburg , and  from t he  m idd l e  Eocene Umpqua-Tyee 1 series exposed a l ong and 
near the Pac i f i c  H ighway northeaster l y  from Dra i n . 

" Berth i aume ( 1 938) records both Amph i steg i na and D i scocyc l i n a  from the Crescent 
F ormati on of Wash i ng ton , to wh i ch  he ass i gns a l ower m idd l e  Eocene age . He  d i scusses 
the bas i s  for h i s  corre l at i on at  some l ength and g i ves a number of s i gn if i can t  references . 

1 This  l ocat i on appears to be  at the top of the Umpqua Format i on i n  that area . 
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" Bandy ( 1 944) records an assemb l age of foram i n i fera from Cape B l anco, O regon , and 
notes that the most abundant and h i gh l y  spec ia l i zed spec ies is Amphi s teg i na  s im i ens is 
(Cushman and McMasters) . He  ass igns a m idd le  Eocene age to the gray sha les from wh i ch 
h i s  mater ia l  was obta i ned and br ief ly d i scusses the evidence for th i s  corre l a ti on . 

" The fi l es of the Oregon Department of Geo logy and M i nera l I ndustr ies conta i n  no 
record of the occurrence of Discocyc l i nas or Amphi steg i nas in Oregon rocks known to be 
younger than m idd l e  Eocene, a l though i t  is not at a l l  u ncommon t o  fi nd them i n  rocks of 
known m idd l e  Eocene age . 

"Ava i l ab le  m i crofauna! evidence , therefore , i nd i cates that the ca l careous beds i n  
E l l enda l e  quarry and t h e  sed iments exposed a l ong R i ckrea l l  Creek oppos i te the quarry a re 
m idd l e  Eocene,  probab ly  Umpqua , i n  age . A warm-water envi ronment i s  a l so i nd i cated . 

"F rom correspondence between Dr . Ba ldwi n and Dr . W .  S torrs Co le  of Corne l l 
Un i vers i ty i t  appears that the forms referred to genus D i scocyc l i na i n  the preced i ng d i s­
cuss i on may actua l l y be l ong under genus Pseudophragmina,  subgenus Proporocyc l i na . 
Th i s  does not affect the conc l us i ons regard ing geo l og i c  age, however, s ince i t  i s  upon 
the occurrences and not the names of foss i l s  that corre l a t i on i s  based . " 

1 3  

Another fauna l  assemb lage was co l l ected a l ong the l ogg ing road that crosses the headwaters o f  D eer 
Creek, a north branch  of Sunsh i ne Creek , a t  a poi nt about a m i l e  west of the Polk County l i ne .  The fauna 
occurs i n  ca l careous tuffaceous sandstone,  some of wh i c h  has a parti c u l ar ly  abundan t amount of l arge d i sc­
shaped Forami n i fera . J. Wyatt D urham ident i fi ed the fauna from th i s  l oca l i ty and gave the fol l ow ing  con­
dus ions. regard i ng i ts probab l e  corre l a t i on and env ironment at the t ime of deposf t ion (M-2) : 

Coe I en terata 
Leptoser is s i n uata (Nom l and) 
Leptophy l lastrea ? sp . 

Pe lecypoda 
G lyc imer is  sp . i ndet . 
Macroca l l i s ta ? sp . 
N emocard i um cf . l i n teum (Conrad) 
Ostrea sp . i ndet . 

Pe l ecypoda ,  cont i nued 
P i tar ca l i forn i ana (Conrad) ? 
sehedocard i a ? sp . i ndet . 
S pondy l us cf . car l osensis Anderson 
Veneri card i a  cf . crescentens i s  

Weaver and Pa lmer 

E ch i no id  spi nes 

l ndet . gastropod 

"Age Eocene , probab ly  equ i va l ent  in age to Capay or Domeng i ne stages of Ca l i ­
forn i a; most l i ke l y  Capay . Equ iva lent  t o  part o f  Crescent  Format ion (s . l . ) o f  Wash i ngton . 
Determ i na t ion based on the cora l s ,  p l us genera l appearance of the fauna . Deposi ted i n  
water l ess than 3 7  meters i n  depth o n  bas is  o f  reef dwe l l ing type o f  cora l s  and Spondy l us . 
The cora l s  a l so i nd i cate an average year ly m i n imum mar i ne temperature of not l ess than 
20° C . "  

Foss i l s  were co l l ected from the N� sec . 7 ,  T .  8 S . , R .  8 W . , a long the North Fork of th e S i l e tz 
R iver a short d i stance east of the mou th of S tub Creek , by P .  D .  Snave l y ,  Jr . ,  and N .  S. Mcleod of the 
U . S .  Geo log ica l  Survey (U . S . G . S .  Cenozo ic  Loc . M1 80 7) . The foss i l s  were iden t i fi ed by W .  0. Add i ­
cott of th e U . S . Geol og i ca l  Survey , who furn i shed the fo l l ow i ng I i s t  and age determ i na tion: 

Gastropoda 
? Amaure l l i na sp . 
Amaure l l i na c f .  �· hendon i  Turner 
Ceri thid 
Turr i te l l a  anderson i  D i ckerson 
Tu rr i te l l a  cf .  l· anderson i  g l idens is  

Merr iam in Turner 

Gastropoda ,  co nt inued 

Turr i te l l a  c f .  l· andersoni  mu l l er i  Merr iam 
Turri te l l a  merr i am i  n . su bsp . off .  T. 

merr iami  brev i tabu l ata Merr i am and 
Turner 
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P e l ecypoda Pe l ecypoda , cont inued 
P i  to r sp. Crassa te l la n. sp. aff. _L meganosens i s  

C lark and Woodford 
G lycymer i s  sp. 
Macroca l l i sta cf. M. conrad iana (Gabb) 
Ostreo sp . 

P i to r  cf. f.. uvasanus cogu i l l ensis Turner 
?Spondy l u s  sp. 
V eneri cord i o  sp .  

"The age i s  ea r ly  Eocene i n  the Pac i f ic  Coast prov inc ia l  chrono logy. The presence  o f  Turr i te l la 
andersoni Di ckerson and o ther tentati ve l y  ident ifi ed spec i es i nd i cates that these s tra ta shou ld be ass igned 
to the Capay "stage" as used by Weaver and o thers (1 944) . An  u ndescr i bed Turri te l la i n  th e co l l ect ion is 
referab l e  to the I· merriami Stock , an ear l y  Tertiary group wh i ch is  known to range from late Pa l eocene 
to ear l y  Eocene on the Pac i f i c  Coast;" 

The S i l etz R i ver Vo lcan i cs may be i n  part equ iva l en t  to a series of vo l can i c  rock a few mi le s  north of 
the Da l las and Va l setz area wh ich  was named the Ti l lamook Vo l can i cs and defi ned and descr i bed as fo l ­
l ows (Wa rren ,  Norbisrath ,  and Gr ivetti , 1 945) : 

" The o l dest rocks i n  the reg ion are a series of basa l t i c  lavas a nd tuffs wh i ch form_ the 
backbone of the Coast Range in the south-centra l  port ion of the area mopped . They are 
exposed a l ong most  of the large streams i n  eastern Ti l lamook County and are here named 
the T i l lamook vo lcan i c  series . A th ickness of from 6, 000 to 1 0 , 000 feet of lavas wi th  
m i nor amounts of tuff i s  . exposed a l ong the Trask R iver from the mouth of  i ts canyon to its 
forks. Sandstone and shale are exposed near the forks but it i s  not known whether they 
under l i e  or are i nterbedded wi th  the vo l can i c  seri es . A l ong the west and north si des of 
the vo l can i c  ser ies ,  lava i s  the predominant  rock type; but, toward the east  and south , 
tuffs and,  next, t uffa ceous sha les become i ncreas i ng l y  abundant  • . . .  " 

Snave ly  and Ba ldwi n ( 1 948) suggest tha t  the Ti l lamook Vo l can i cs of Warren ,  Norbi srath ,  and Gr ivett i  
( 1 945) con ta i ned basa l t  f l ows equ i va l en t  to those i n  the Umpqua Format ion to the south and another and 
younger seri es equ iva l en t  to the G ob l e  Vo l can i cs of Wi l ki nson , Lowry, and Ba l dwin. ( 1 946) in the St . 
He l ens area . A study of Coast Range strat ig ra phy i nd i ca tes tha t the Tyee a nd Yamh i l l  Format i ons were 
depos i ted duri ng a re la t ive l y  qu ie t  i n terva l between stages of vo l can ism . Ba l dwi n ,  Brown , Gai r ,  a nd 
Pease ( 1 955) confi rm th i s  conc l usi on i n  their mapping i n  the S heridan  quadrang l e ,  where both vol can i c  
series a re  presen t .  The  grea ter part o f  t he  f l ows a l ong t he  Wi l son and Trask R ivers i s  probab l y  equ iva l ent 
to the S i l etz R iver Vol can i cs ,  whereas  basa l t  around the peri phery i s  probab ly  i n terfi ngered wi th the upper 
part of the N estucca Format ion of Snave ly  and Vokes ( 1 949) and the Cowl i t z  Format i on of the S t . He lens 
area . 

Vo l can i c  rocks i nterbedded w i th the Umpqua Format ion i n  the Roseburg reg i on have been descri bed 
and d iscussed by We l l s  and Waters ( 1 935) and by Turner ( 1 938) . These basa l ts were mapped as d iabase by 
D i l l er ( 1 898) . They are zeo l i t i zed and a l tered basa l t i c  f lows and brecc ia s im i lar in most ways to the S i ­
l etz R iver Vo l can i cs . 

Vo l can i c  rocks assoc iated with the Umpqua Format ion i n  the Coos Bay area were mapped by A l len  and 
Ba ldwin  ( 1 944) . They were stud ied petrograph i ca l l y by W .  D .  Lowry and the descri pti ons of the rocksare 
inc l uded in the report of tha t  area . 

The S i l etz R iver Vo l can i cs probab ly  represen t  but a phase of widespread vo l can ism dur ing the l ower 
to midd l e  Eocene, wh ich  a t  some p laces accumu la ted as th i ck seri es of vo l can i c  ma teria l such as occur in 
the Ti l lamook area a l ong the Trask and W i l son R ivers of the northern Coast Ra nge ,  and the S i l etz R iver 
sec t ion of the centra l  Coast Range, a nd a lso in parts of the Roseburg and Coos Bay areas of the southern 
Coast Range . A l l  of these secti ons have,  in varyi ng degree , associated tuffaceous sed imentary rock wh i ch  
bear a genera l l y  re lated fauna . 

Pa l eonto l og i ca l  evi dence presented here i n  by J. W .  Durham and R .  E .  S tewart poi n ts strong l y  t o  a 
l ower to midd l e  Eocene age, s im i lar to that  of the Capay stage of Ca l i forn ia and the Umpqua Format ion of 
southwestern Oregon . 
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T y e e  F o r m a t i o n  

D i stri but ion and th i ckness 

A th ick  sequence of rhythm i ca l ly bedded sandstone and sandy s i l tstone is present throughout the cen­
tra l Coast Range and extends i nto the southern part of the D a l las quadrang l e  and southern and centra l 
parts of the Va l setz quadrang l e . The sequence of sed imentary rocks i s  exposed a l ong the Yaqu ina  R iver 
in the To l edo  quadrang l e  and was named the Burpee Format ion by Schenck ( 1 927) who des igna tes the o l d  
Burpee quarry i n  sec . 2 1 ,  T .  1 1  S . ,  R .  1 0  W .  a s  the type l oca l i ty .  Schenck a l so suggests tha t  t h e  Burpee 
Format ion might  be a northward extension of the Tyee Format ion of D i l l er ( 1 898) . More recen t mapping 
in the Coast Range i n  Oregon ·has shown that the Burpee Format ion i s  genera l l y equ iva l en t  to the Tyee 
Format i on and the la t ter name ,  hav i ng pr i or i ty ,  has been used in the surround i ng quadrang l es .  Ba ldwin  
( 1 947) , dur ing i n i t ia l mapp ing i n  th i s  part of  the Coast Range,  a l so conc l udes tha t  the m i caceous sand­
stone i s  genera l l y  equ iva len t  to the Tyee Format ion ,  but refers to it as the Umpqua-Tyee ser ies awa i t i ng 
mappi ng i n  the i n tervening a rea between the Da l l as and Va l setz quadrang l es a nd the Roseburg reg i on where 
these format ions were orig i na l l y defi ned . 

The Tyee Format ion becomes i ncreas i ng l y s i l ty as traced northward i n  the Da l las and Va l setz quad­
rang l es unt i l i t  appears to  grade upward i nto beds described and  named the  Yamh i l l  Format ion by  Ba l dw in  
and others ( 1 955) i n  Mi l l  Creek and  the South Fork of  Yamh i l l  R i ver va l l eys i n  the Da l las a nd Sher idan 
quadrang I es . 

Southwest of the mapped area , . i n  the To ledo and T idewater quadrang l es ,  a th i c kness of 6,000 to 
7,000 feet was reported for the Tyee F ormat ion by Vokes, N orbisra th ,  and Snave l y  ( 1 949) . Ba ldwi n ( 1 96 1 )  
reports a pproxima te l y  8,000 feet of Tyee Forma ti on i n  the D ra i n  and E l kton quadrang l es .  Most of i t  i s  ex­
posed a l ong Oregon H ighway 38 .  The l ower 5,000 feet is typ i ca l  rhythm i c  m icaceous sandstone extend­
; ng as far west as E l kton but the upper 3,000 feet ,  the E l kton S i l tstone Member of the Tyee Formati on ,  
l ies south o f  E l kton . I t  i s  s i l t ie r  and resemb l es the Yamh i l l  Format ion . O ther l oca l i t ies i n  wh i ch  s im i lar 
s i l tstone members l i e  a t  the top of Tyee sandstone are reported at Lorane in the Eugene a rea by Vokes ,  
Snave l y ,  and Myers ( 1 95 1 )  and i n  the  Monroe area by Vokes, Myers , a nd Hoover ( 1 954) . I n  a l l  o f  these 
areas the s i l tstone l ies a t  the top of the more massive Tyee sandstone secti on w i th an apparen t gradat ion 
upward to m i caceous s i l ts tone . The th i ckest conti nuous sect ion of Tyee sandstone observed i n  the mapped 
area l i es between B ig  T i p  and the center of a north-p l ung ing sync l i ne  to the east .  There may be approx i ­
mate l y  2 ,000 to  2 , 500 feet exposed a l ong t he  western l imb . 

L i tho logy 

Li tho l og i ca l ly the Tyee Format ion i s a b l u ish -gray rhythm i ca l ly bedded m i caceous and arkos i c  sand­
stone and sandy s i l tstone . The sandstone is f irm ly  compacted and is character i zed by an abundance of 
muscov i te and b l eached b io t i te f l akes . Each bed represents a graded sequence of sed iments 1 to 5 feet 
th i ck,  wi th the medi um-gra i ned sandstone mak i ng up most of the bed but grad i ng upward rapid l y  i nto f ine­
gra i ned sandstone and s i l tstone . The base of each bed of sandstone is sharp l y  defined . The upper surface 
of the under l y i ng s i l tstone common ly  is  ri pp l e  marked or cut by sma l l scour cha nne l s  i n to wh i c h  the over­
l y i ng sand has been deposi ted . Th i s  fea ture imparts a ropy appearance to the base of th� sandstone beds . 
P l an t  fragments are a, I most everywhere present,  be i ng more abundan t  i n  the uppermost s i l ty parts of the 
rhythm i ca l l y bedded uni ts . The basa l part of the Tyee Format ion in most p laces t hroughout the Coast 
Range i s  remarkab l y  free from materia l reworked from the under l y i ng S i l etz R iver Vo l can i cs . Cong l omer­
a te a t  the Va lsetz dam and a l ong Rogers Creek reported by Ba ldwin ( 1 947, p .  1 6) has been reass igned to 
the under ly i ng S i l e tz R iver Vo l can i cs . 

The Tyee Formati on i n  the Marys Peak quadrang l e  i s  described by Ba l dwi n ( 1 955) as fo l l ows: 

Th in  sec t ions showed that the sandstone i s  made up of angu lar to subangu lar g ra i ns 
set i n  a matr ix  of ca l c i te and c lay m i nera l s .  The rock conta i ns approxima te l y  20 to 30 
percent quartz, 30 to 40 percent p l ag i oc lase , of wh ich  soda-ri ch p lag i oc lase predom inates; 
5 to 10 percent m i ca ;  a nd 10 percent, fragments of vol can i c  rocks , tuff, a nd chert . G ra i ns 
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of apatite and mogneti te ore present in  minor amounts. Much of the sandstone is cemented 
with co I c i urn carbonate . 

The sandstones in the Tyee and Yamh i l l  Formations are similar and in places it is very difficult todif­
ferentiote between the two. The contact as drawn on the accompanying geologic map is approximate and 
if there is a slight break between the two formations i t  is difficult to determine (figure 5). 

Several specimens of Tyee sedimentary rocks were examined petrographically by W .  D .  Lowry . One 
of these, Sample No. P-5499, a medium-grained, calcareous, micaceous sandstone, come from a rood­
cut along Fourth of July Creek in sec. 7, T .  9 S . ,  R .  8 W . ,  in the Volsetz quadrangle and was described 
as follows: 

Quartz, port of which is strained, biotite, muscovite, and groins containing both biotite 
and muscovite, and chert ore common. Microcline, schistose, and other lithic fragments, 
plagioclase (some groins as basic as Ab7An3) ore also present .  The matrix contains calcite. 
The mineral groins ore angular to subangulor. 

Mode of origin 

Sandstone from the Burpee quarry along the Yoquina River, which presumably is the type Burpee 
(Schenck, 1927) but now considered to be Tyee (Vokes, Norbisrath, and Snavely, 1949), compares very 
closely with the above description as did  another sample from a roadcut on Marys Peak a few feet above 
the basal t-sondstone contact. The Tyee sedimentary rocks evidently came from outside the area, probably 
from the south . A few random measurements on current markings on the base of sandstone beds rather uni­

formly point to currents from the south with trends deviat­
ing only a few degrees east or west of north . Beds of Tyee 
sandstone farther south in the Coast Range ore in general 
thicker but the same rhythmic bedding is apparent . The 
formation was probably laid in on arm of the sea, perhaps 
shielded to the west by a peninsula of land with a source to 
the south, perhaps i n  port from the K lamath Highland. Fos­
sils ore not abundant in the arenaceous part of the Tyee 
Formation but i t  is considered marine, and, because of the 
graded bedding, perhaps deposited in fairly deep water. 
Deposition may have been rapid, creating an environment 
not favorable for mori ne I ife. Fragments of reedy types of 
plants ore abundant throughout the whole Tyee Formation 
and they must have been washed in with the sediments . 

Age and correlation 

The age of the Tyee Formation i s  based on several rath­
er meager megafounos outside the map area and on prelim­
inary study of Foraminifera together with stratigraphic po­
sition and l i thologic similarity. No megafossils are known 
from the Tyee Formation of the Dal las and Valsetz quad­
rangles. The Basket Point fauna (Turner, 1938) and the 
fauna a short distance west of Elkton (Baldwin, 1961) are 
si tuated just above the massive Tyee sandstone and near the 

Figure 5 .  Well-bedded micaceou:. sedimentary rock exposed along the Little Luckiamute River west of 
Black Rock. This section is more arg i l l aceous than most of the Tyee Formation and may repre­
sent a transition between the Tyee and Yamhi l l  Formations. 
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base of the E lk ton S i l tstone Member . Foramin i fera from Basket Po in t  co l l ec ted by the wr i ter and H .  M .  
Do l e  i n  1 947 were examined by R .  E .  S tewart . They appear  to be abou t equ iva l ent to La im i ng ' s  {1 940) 
l ower Domeng ine zone B-1 . Tu rner {1 938} considered th e Tyee to be genera l l y equ i va l ent to th e Domen­
g ine  s tage  of Ca l i fornia . 

Rau (i n Ba ldwi n ,  1 96 1 } considered the basa l part of th e E lk ton S i l tstone Member of th e Tyee Forma ­
tion to be genera l l y  equ iva l ent to the B-1 zone of  La im i ng . On th i s  premi se , th e mass ive Tyee sandstone 
wh i ch under l i es the E lk ton S i l tstone Member wou ld be no younger than the B-1 zone . L i tt l e  new i n for­
mation was obta i ned i n  th e Da l las and Va l setz quadra ng l es bu t the age is considered comparab l e  to tha t  
o f  Tyee sandstone i n  a reas to  t he  south . 

Y a m h i l l F o r m a t i o n  

D i stri but ion ,  th ickness , and l i tho logy 

The Yamh i l l  Format ion i n  the map area i s  composed ch ief ly of th i n -bedded sandstone and s i l tstone , 
wi th cong l omerate and l imestone l oca l ly presen t  a t  or near the base ,  and appears to have a maximum th i c k­
ness of 6 , 500 feet . The format ion is wide l y  d i str i buted i n  the northern ha l f  of the Va l setz quadra ng l e and 
in the western ha l f  of the Da l l as quadrang l e ,  but i ts boundar i es as d rawn on the map are l arge l y  arbi trary 
because of the obscure re l a t i on of these beds to the under l y i ng Tyee Format ion and the over l y i ng Spencer 
Format ion . I n  the vi c i n i ty of the contacts, the rocks of the Yamhi l l  F ormat ion are l i tho log i ca l l y  s im i l ar 
to Tyee and Spencer and i n  p l aces appear to be of a tran s i t iona l nature . 

Re l a t ion to type l oca l i ty :  The Yamh i l l  F ormat ion was named and described by Ba l dwi n ,  Brown , G ai r ,  
a nd Pease ( 1 955) in the a rea immed iate l y  to the north of the D a l l as quadrang l e ,  as fo l l ows: 

" The type sec t ion of the Yamh i l l  Formati on is des ignated as the exposure a l ong Mi l l  
Creek from a poi nt  s ix-tenths of a m i l e  south of the Sher idan quadrang l e  to a poi n t  one-tenth 
of a m i l e  southeast of Mi l l  Creek Schoo l . These sed imentary rocks have been known l oca l l y  
a s  the 'Mi l l  Creek beds ' . 

" The contact between the Yamhi l l  Formati on and the under ly i ng  S i l etz Ri ver Vo l can i c 
Ser i es i s  exposed nea r  the covered br idge across Mi l l  Creek about s ix-tenths of a mi l e  south 
of the mapped area . At this l oca l i ty beds of the Yamhi l l  F ormati on over l i e  basa l t  brecc ia  
of  the S i le tz  R i ver Vol can i c  Se� i es . The sed imen tary rock s  tha t  compose the  l ower 500 feet 
of the Yamhi l l  Formation and that over l i e  the S i l etz R iver Vol can i c  Ser ies on Mi l l  Creek are 
predom i nant ly  dark-gray sha l e  and s i l ts tone wi th occasi ona l beds of l ime-cemented sand­
stone . The s i l tstone and sha l e  weather to sma l l  b l ocky fragments, wh i ch  are reddi sh brown 
on exposed surfa ces . 

" The s i l tstone and sha l e  sequence exposed a l ong Mi l l  Creek i s  over l a i n  by a sequence 
of mass ive sandstone beds that crop out about two-ten ths of a m i l e  south of the Sher idan quad­
rang l e . The sandstone i s  med i um gray to green i sh  g ray, th i ck bedded , and genera l l y  fossi l ­
i ferous . The green i sh  co l or of the sandstone i s  imparted by part ly  c h l or i t i  zed basa l ti c  debri s ,  
wh ich  may have been deri ved from the  under ly ing  S i letz R iver Vo l can i c  Ser ies . Th i s  sands tone 
i s  approximate l y  500 feet  t h i ck  and grades upward i nto more argi l l aceous rock . 
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" The green i sh-gray sandstone beds o f  t he  Yamh i l l  Format ion are i n  turn over l a i n  a l ong 
Mi l l  Creek by approximate l y  4 , 000 feet of f ine ly mi caceous s i l tstone and mudstone . S i l tstone 
and mudstone are exposed from the mouth of G ooseneck Creek downstream to the v i c i n i ty of 
M i l l  Creek Schoo l . These beds are typi ca l  of most of the Yamh i l l  Formati on exposed in the 
Sher idan quadrang l e .  The s i l tstone and mudstone are med i um- to dark-gray , r·ather un i form 
i n  texture , and genera l l y mass ive to fa i n t l y  bedded . A few th i n  l imestone con cret ion zones 
and fi ne-gra i ned sandstone l enses are i n terbedded wi th  the f i ner gra i ned c l ast i c rocks . Petro­
graph i c  exam i nat ion showed the composi t i on of the mudstone of the Yamh i l l  Format ion to be  
approximate ly :  O l i goc l ase and  andes ine  68 percent ,  hornb l ende 1 5  percent,  quartz 1 0  per­
cent ,  ch l or i te 3 percent,  b i ot i te 2 percent ,  muscov i te 2 percent,  and l imoni te a sta i n . "  

The o l dest part of the Yamhi l l  secti on i n  Mi l l  Creek i s  made up of tuffaceous s i l tstone d i ppi n g  35° 
northward . The s i l tstone is over l a i n  by about 500 feet of sandstone , wh i ch ,  in turn , apparent ly  grades 
upward i nto the typ i ca l  Yamhi l l  s i l ts tone wi th th i n  m i caceous beds of sandstone that i s  so typ i ca l of the 
format ion . It is not known pos i t ive ly whether or not the sandstone i s  conformab l e  upon the l ower s i l ts tone . 

Dur ing a reconna issance of the L i t t l e  Lucki amute R iver va l l ey i n  the summer of 1 958, W .  W .  Rau and 
the wri ter co l l e c ted samp l es of rock contai n i ng m i crofoss i l s  a l ong the prom i nen t  c l i ffs one to two mi l es up­
stream from B l ack Rock . The format ion in th i s  a rea i s  made up of re l at ive l y  th i n ,  rhythmi ca l l y b edded 
mi caceous sandstone and s i l tstone (f igure 5) . A l though the beds appeared to be  more typi ca l  of the Tyee 
Format ion ,  they are th i nner and conta i n  perhaps a greater percentage of a rg i l l aceous mater i a l  anq are 
tentati ve l y  mapped as Yamh i l l  Formati on . At F - 1 ,  farthest upstream , a few bad l y  d i storted Foramin i fera 
were found,· i nc l ud i ng Bu l im i na sp . and V i rgu l i na sp . However, a dark s i l tstone that crops ou t on the north 
bank of the L i t t l e  Luckiamute R iver a short d i s tance ups tream from the W i l l amette Va l l ey Lumber Co . road 
at B l ack Rock contai ned a s i g n i fi cant  fauna (F -2) . Accord i ng to Rau , a fa i r l y  l arge fauna i s  present and 
he states: 

" Th i s  assembl age compares we l l  with some known from the Umpqua Format ion , both i n  
Rock Creek i n  the Bone Mounta i n  quadrang l e  and a lso a l ong the Umpqua R iver i n  the G l ide  
quadrang l e . The  assemb lage may a l so be  compared genera l l y  wi th  those from the  l ower part 
of the sect ion a l ong M i  I I  Creek in the northern part of the Da l l as quadrang l e . Amph i steg i na 
ca l i forn i ca Cushman and M .  A .  Hanna is present,  together w i th other forms that suggest a 
midd l e  to poss ib l e  l ower Eocene age . "  

F i e l d  evidence d i d  not i nd i cate that th i s  part of the r i ver traverse was pre-Tyee , a l though the dark 
i ndura ted s i l tstone i s  not typ i ca l l y Tyee a t  th i s  poi n t . S i nce  the S i l etz R iver Vo l can i cs crop out through 
the h i l l  that  d iv i des th i s  area from the R i ckrea l l  Val l ey ,  i t  i s  poss i b l e  that  a h igh of  ear l y  to m idd l e  Eo­
cene sed imentary rock from that terrane crops out a t  th i s  p l a ce . G enera l equ iva l ence of th i s  fauna and 
those in the l owest pa rt of the Mi l l  Creek sect ion suggests tha t beds in sect i on 4 be l ow the s i te of the o l d  
covered br idge on  Mi l l  Creek are re l ated t o  the S i l e tz R i ver Vo l can i cs ,  a s  are the beds i n  sec t i on 3 to 
the east that are a lmost sure l y  so s i tuated . S tewart ( i n  Ba l dw i n ,  Brown,  G ai r ,  and Pease,  1 955) a l so not­
ed that the basa l beds conta i ned an assemb lage o lder than the greater part of the Yamhi l l  Format ion . I t  
i s  ent i re l y  poss ib l e  that the green i sh sandstone i n terven i ng b etween the basa l s i l tstone and the more typ i­
ca l  Yamh i l l  sed imentary rock shou l d  be  considered the basa l part of  the Yamhi l l  Format ion at i ts type l o­
ca l i ty ,  whereas the l ower s i l ts tone may be  pre-Tyee i n  age . 

O n  Sugar l oaf Mounta i n  and beneath the s i l l s i n  that '{ i c i n i ty ,  basa l beds of the Yamh i l l  Format ion 
are composed of 4 to 1 0  feet of cong l omerate , wh i l e the rest of the sect i on is typi ca l  s i l tstone a nd thi n ­
bedded , f ine-gra i ned sandstone . S i l ts tone predom inates i n  the va l l ey o f  the Luck iamute R i ver near F a l l s  
C i ty and i n  McTimmonds Va l l ey . The Yamhi l l  Format ion seems to  b e  angu l ar l y  unconformab l e  upon the  
S i l e tz R i ver Vo l can i cs on  Sugar l oaf Mounta i n ,  thus  i nd i cat i ng a break i n  �epos i t i on pr i or to  a probab l e  
over l a p  o n  a vo l can i c  h i gh l and . However, eastward a l ong Fanno R idge the s i l ty phase of the Eocene sed i ­
mentary rock rests upon more typi ca l  Tyee sandstone . I t  i s  a l together poss i b l e  that the Yamhi l l  Format i on 
over l aps both the Tyee and S i l etz River F ormati ons unconformab ly  near the o ld  h i gh ,  bu t  perhaps farther 
out in the bas i n  the Tyee grades upward i nto the Yamhi l l  Format ion . 
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R i ckrea l l  L imestone Member: A l ens of impure l imestone l ocated at  or near the base of the Yamhi l l  
Formati on i n  the v i c i n i ty of the O akda l e  Schoo l southwest of Da l l as has been referred to as the " D a l las 
l imestone" by many workers . This i s  an  i nforma l  name and i nva l i d because of pri or usage as noted by 
Stokesbary ( 1 933) . I t  i s  referred to here i n  as the R i ckrea l l  L imestone Member of the Yamh i l l  Format ion . 
The l imestone i s we l l  exposed i n  the quarry of the Oregon Port l and Cement Co . and to a l esser extent i n  
a quarry on property owned by T .  T .  Leonard i n  the NW! sec. 1 2 ,  T .  8 S . ,  R .  6 W .  
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The l imestone i n  the cement company quarry i s  a mass ive ly  bedded gray rock wi th vari ab l e  conten t of 
ca l careous materi a l  (f igure 6) . Rock conta i n i ng  as l i t t l e as 50 percent CaC0 3 i s  quarri ed . The l imestone 
is composed of med i um-gra i ned , parti a l l y  rounded she l l  fragments ,  abundant tests of Foram i n i fera , and 
ca l careous a l gae m ixed w i th tuffa ceous mater i a l  in l arge part derived from the under l y i ng basa l t  seri es . 
Carbonaceous materi a l  i n  the form of l eaves and bi ts of tree trunks i s  common . The beds are not sharp l y  
s e t  off by bedd i ng p l anes b u t  do have darker, more arg i l l aceous layers between t he  th i ck l imestone s trata . 
I n  a few p l aces a l ong promi nen t jo i nts or sma l l  fau l ts , water has d i sso lved and removed the ca l c i um car­
bonate , l eav i ng a rust-co l ored , spongy sandstone composed of the tuffaceous and other nonca l careous 
consti tuents of the sed imentary rock in add i t i on to a certa i n  amount of s i l t  carr ied in by the water from 
the over l y i ng  sha l e  (f igure 7) . 

O ne of the more c l ast i c beds i n  the Oregon Port land Cement Co . quarry was exam i ned petrograph i ­
ca l l y by W .  D .  Lowry , who reports: 

Samp l e  N o .  P-550 1 - A  ca l careous s i l tstone i n terbed w i th i n  l imestone from O regon Port land Cement Co . 's 
quarry , Da l l as quadrang l e . 

A l thoug h much of the rock i s  composed of ca l c i te ,  c l ast i c  gra i ns of bas i c rock fragments 
make up about 2 percent; aug i te ,  2 percent; and quartz, 1 percent .  Secondary ca l c i te con­
st i tutes 25 percent; opa l (? ) ,  15 percent; and greena l i te ,  10 percent . The l a tter m i nera l ,  
whi ch may i n c l ude g l aucon i te ,  formed i n  la th - l i ke and i n  part rad i a l  arrangement w i th i n  the 
chambers of abundant  Foram i n i fera . 

A bed of cong l omerate about 30 i nches th i ck l ies between the l imestone and basa l t  of the S i l etz R i v­
er Vol can i cs a l ong the road that l eads i n to the O regon Portland Cement  Co . 's quarry . More cong l omer­
ate is present  in p l aces in the quarry . 

Sed imentary rock l i es beneath the l imestone l ens i n  the L ime Products '  quarry . Ho l e  3 1  i n  the quarry 
was reported as fol l ows by T .  T .  Leonard : (The cores were exami ned by the wri ter and the Foram in i fera 
were exami ned by W .  W .  Rau . )  

Ho l e  3 1  -
Upper 40 fee t a l ready quarr i ed . 
40 - 50 feet averaged 39 . 2  percent CaC0 3 . 
50 - 60 feet averaged 4 1 . 7  percent CaC0 3 . 
60 - 1 1 0 feet  i ndurated ca l careous sandstone ,  probab ly  of l ow CaC0 3 compos i t i on . 
1 1 0 - 1 55 feet  s i l tstone and sandstone benea th l imes tone . 
Base st i l l  i n  sed imentary rock . 

O ther dr i l l  ho l es i n  the vi c i n i ty prove tha t  the l imestone i s  not basa l everywhere but apparent ly  i s  a 
part of an onlappi ng seri es of beds . 

· 

L imestone i n  the same l ens crops out i n  R i ckrea l l  Creek a t  a poi n t  where the creek crosses the I i ne  
between sect i ons 30 and 3 1 ,  T .  7 S . ,  R .  5 W.  The l imestone here i s  about 8 feet t h i ck  and rests on tuf­
faceous sandstone of the S i l e tz  R iver Vol can i cs . 

Impure l imestone beds are present at the base of the Yamh i l l  Format i on two m i l es northwest of Bue l l  
i n  the Sher idt:�n quadrang l e .  Traces of impure l imestone were found i n  the w� sec . 7, T .  7 s .  I R .  5 w .  I 

a l ong the fau l ted contac t  between the Yamh i l l  Formation and the S i l etz R iver Vo l can i cs . 
A sec t i on of impure l imestone more than 50 feet th i ck crops out a t  the head of Mi l l  Creek i n  sees . 

1 3 and 24, T .  7 S . ,  R .  8 W . , i n the Va lsetz quadrang l e . Another l imestone body of undeterm i ned 
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Figure 6. Rickrea l l  Limestone Member of  the Yamhil l  Formation exposed in  Oregon 
Portland Cement Co.  quarry southwest of Dallas.  

Figure 7. 

Solution channeling in the upper 
part of the I i mestone forming a 
Karst- I ike topography at the Oregon 
Portland Cement Co.  quarry . 
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th i c kness l i es about a mi l e  to the north a t  the head of Rowe l l  Creek i n  sec . 1 2 ,  T .  7 S . ,  R .  8 W .  The 
two deposi ts rest on S i l etz R i ver Vo l can i cs and l i e  beneath a s i l l  a t  the base of the Yamhi l l  Format ion . 
They appear to occupy the same strat i graph i c  hor i zon as the R i ckrea l l  L imestone Member and are shown 
as such on the geo l og i c  map . 
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Ca l careous cong l omerate occurs a t  the  base  of  the Yamhi l l  Format ion at  vari ous p l a ces i n  the Va l setz 
quadrang l e . I t  crops out near the bridge across R i ckrea l l  Creek on the road that l eads to B l ack  Rock ,  i n  
sec . 1 0 , T .  8 S . ,  R .  7 W .  I t  i s  present a t  poi n ts over l ooki ng R i ckrea l l  Creek a t  the extreme end of t he 
l ower branch of the abandoned W i l l amette Va l l ey Lumb er Co . K- l i ne rai lroad i n  sec . 33,  T .  7 S. ,  R . 7 W .  

There i s  ev ident ly  a d i rect re l at i onsh i p  be tween the R i ckrea l l  L imestone Member and the S i l e tz  R iver 
Vol can i cs . Ca l c i te occurs fa i r l y  abundant l y  in vei n l ets and i n terst i ces in the vo l can i c  rocks . I t can be 
suspected , therefore ,  tha t l ime-ri ch  s treams dra i n i ng the vo l can i c  h i gh l and f l owed i nto loca l  embayments 
or l agoons where , wi th the a i d  of marine organ isms i n  the warm sea water, l imestone was deposi ted . Ba­
sa l t i c  tuffaceous mater ia l m ixed w i th the l imestone a l so poin ts to the vo l can i c  mass as a source . I t  i s  
probab l e  tha t  the  l imestone bod i es were depos i ted i n  restr i c ted areas favorab l e  to depos i t i on and were 
I i t t l e  more extens ive than we see them today . 

Age and corre l a t ion 

The age of the Yamh i l l  Format ion i s  based on severa l megafaunas and abundant Foram in i fera , togeth­
er wi th strati graph i c pos i t ion and l i tho log i c  s im i l ar i ty . S i nce the upper and l ower parts of the formati on 
have somewhat d i fferent faunas, they are d i scussed separa te l y  be l ow .  

Lower part of the Yamhi l l  Format i on: Megafoss i l s  occur i n  the basa l l imestone l enses (Ri ckrea l l  L ime­
stone Member) and i n  some cases i n  the ca l careous cong l omerates . The fo l l owing fauna (M-3) was re­
ported from the l imestone i n  the Oregon Port l and Cement Co . ' s quarry by S chenck ( 1 936, p .  6 1 ) :  Ran i n­
o ides oregonens i s  Rathbun  and Crassate l l i tes da l l i  Weaver . Add i t i ona l  specimens were contrib uted from 
"'ri"Unpublished manuscr ipt by Schenck (wri tt�mmun i cat i on) , as fo l l ows: C i nnamomum and a foss i l  fern 
referab le  to the fam i l y  Po lypod i aceae ( ident i f i ca t ions by R .  W .  Chaney} ; Mesophyl l um sp . ;  Bryozoa of 
severa l spec ies; shark teeth; Rob ulus and other Foram i n i fera; a c i rcu l ar ech i noid 1 1 0+ mm i n  d iameter; 
N aut i l oid  mol l usk . 

A spec ies of P l eurotomaria * was reported by Schenck and Turner ( 1 935} . Add i t i on a l  foss i l s  found i n  

* A compari son of the R ickreall Limestone Member of the Yamhi ll Formation and the sed imen tary beds apparent­
ly associated wi th the Siletz R i ver Volcan ics in and near the Ellendale basalt quarry may be of i n terest because of 
specimens of the large, exotic gastropod Pleurotomaria found i n  both places . Mr . Lambert, operator of the Ellendale 
basalt quarry, donated the first, and to date the best, specime n  to the Oregon D epartment of Geology and M i neral 
Industr ies. Thi s and succeed ing specimens were borrowed by H .  G .  Schenck of Stanford Uni versi ty 1 who was mak i ng 
a special study of thi s  family. He had i n  h is  collection a spe c imen of this genus found by Harry Wheeler in the Ore­
gon Portland Cement Co . quarry 2 miles south, and the poss ib il i ty that they could be approxima tely the same age 
called for a cri t ical i nvestigation of the two localit i es. 

The impure limestone i n  the cement quarry almost surely rests unconformably upon the Siletz R i ver Volcanics and 
occurs at or near the base of the Yamhill Formati on. Exposures in the quarry coupled w i th dr ill records and foss il  data 
both above and below the l imestone poi nts  to a mi ddle to late Eocene age . Conglomerate at the base of the limestone 
in the quarry also suggests the presence of an unconformity. 

The calcareous tuffaceous sandstone and pebbly sandstone that overli e  the basalt at the Ellendale quarry 1 and 
from which fossi ls i nclud i ng the Pi eurotomar ia  were collected, i s  not as well exposed , In the quarry a few well-rounded 
cobble$ are present at the bose and the surface of the basalt i s  i rregular . 

Although basalt crops out i n  Rickreall Creek oppos ite the Ellendale quarry i n  secti on 36, tuffaceous beds appear 
to i nterfi nger w i th basalt upstream for nearly a mile . Downstream from the bri dge over Rickreall Creek near Ellendale 
the basalt is overlai n  by tuffaceous sandstone to a poi nt. where the creek crosses the sect ion l i ne between 30 and 3 1 . 
The sandstone contains large Amphistegi na commonly found w i th the S i letz River Volcan i cs. At th is  poi n t  a channel 
by-pass has been excavated and approximately 8 feet of fragmental limestone almost ident ical to that in the quarri es 
near Oakdale crops out. It is essentially parallel to the under l yi ng strata but clearly h i gher in the section. Faunal 
evidence supports the correlat ion of the sed imentary rock i n  the Ellendale quarry wi th that of the Umpqua Format ion 
of lower and middle Eocene age, whereas the limestone is late mi ddle to late Eocene i n  age. 

The descript ion of the Pleurotomari a  had not been recei ved at the t ime of publication . 
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the quarry by  t he  wri ter i nc l ude Ep i ton i um sp . and crab sp . (other than Ran i noides} . 
The fauna of the R i ckrea l l  L imestone Member co l l ec ted from the NW;\:NW;\: sec . 1 2 ,  T .  8 S . ,  R .  6 W .  

(same genera l area as M-3} was stud i ed i n  some deta i l by S tokesbary ( 1 933} � who l i s ted the fo l l owi ng fauna:  

N aut i l us 2 n .  sp . 
Naut i l us sp . a .  
Spatangus tapi nus Schenck 
Zanthops is  n . sp . 
Crassate l l i tes dol l i Weaver 
Crassate l l i tes n .  sp . 
Pi tar cf . da I I i  Weaver 

Qu i nque l ocu l i na yeguaens i s  
Wei n zier l -App l i n  

Tri l oc u l i na trigon u l a  Lamarck 
l· c i rcu l ar is Bornemann 
Tr i l ocu l i na sp . a .  
T r i  I I  i na n . sp • 

Mychostom i na revertens Thumb l er 
O rbu l i na un iverse d 'Orb igny 
Amph isteg ina  sp . a .  
Robu l us sp . a .  
Nodosar ia  kressenbergensis G umbel 
Bennett i tes sp . i ndet . 

S tokesbary summari zes the age of the fauna as fo l l ows (p . 1 2- 1 3} :  

" The fauna of the Da l l as beds may be  ass i gned t o  upper Eocene o n  the bas is o f  l ack of 
O l i gocene forms and the presence of foss i l s typi ca l of upper Eocene beds . The three spec i es 
of Naut i l us a l though not defi n i te l y  upper Eocene are more typi ca l of that per i od than of 
e i ther O l i gocene or M iocene . Spatangus tapi nus descri bed by Schenck from upper Eocene 
sed iments of Ca l i forn i a  has never been descri bed from l ater beds .  Crassate l l i tes da l l i  
Weaver, another upper Eocene spec ies of the West Coast , i s  very common i n  the Te jon 
sed iments of Lewis and Cowl i t z  Count ies ,  Wash i ngton , • . •  The genus Tri l l  i n a  has never 
been found in Tertiary beds l a ter than Eocene . The on l y  form comparab le  to O l i gocene 
spec ies i s  P i tar wh i ch resemb les P i tar da l l i  (Weaver} from the l owermost O l igocene of 
western Wash ing ton . 

"A l though the ma jor i ty of determ i nab le  spec ies of the Da l l as fauna are of upper Eocene 
age and are forms common to West Coast and G u l f  Coast beds , the fauna cannot be corre l a ted 
with other hor i zons of Ca l i forn i a ,  Oregon , or Washi ngton . "  

The d i sassoc ia t ion of some of the va lves of b iva l ves, the absence of appendages on crustacea , and the 
abundance of she l l fragments suggested strong currents to S tokesbary . He  reported that spec i es of Amph is­
teg i na were the most abundant of F oram i n i fera present .  A l though th i s  i s  a warm , sha l l ow-water form wh i c h  
may be  more i nd i ca t ive o f  a fac i es than an age , i t  i s  genera l l y assoc ia ted w i th l ower and  m i dd l e  Eocene 
beds where found in O regon and Wash i ng ton . 

M i l l er ( 1 947, p .  34 and p l . 2 1 } descri bes and i l l ustra tes E u trephoceras oregonense , new spec i es from 
the R i ckrea l l  L imestone Member at the base of the Yamh i l l  Format i on ,  from the O regon Port l and Cemen t  
Co . quarry . The  spec imen co l l ected by  Mi ss Ruby B .  O ldham of  Eugene , O regon , was l oaned to  h im  by 
Prof . W .  D .  Sm i th . E .  oregonense is one of the l argest known representat ives of the genus . A l though 
l i sted as O l i gocene by Mi l l er, it i s  probab l e  that the age of the l imestone member i s  m idd l e  to l a te Eocene 
as d i scussed in th i s  bu l l e t i n .  

A fauna from beds be l ieved to be i n  the l ower part of the Yamh i l l  Format ion was ident i f ied by Schenck 
( 1 936 , p .  6 1 }  from the N E;k sec . 4,  T .  7 S . ,  R .  6 W . ,  a l ong M i  I I  Creek (northwest corner of the Da l l as 
quadrang l e} a short d i s tance upstream from the Da l las-Bue l l  h i g hway bri dge . I t  conta i ned: 

Pol i n i ces sp . 
Turr i te l l a  uvasana Conrad 
Turr i te l l a uvasana Conrad var . 
G lycymeris sp : 

P i tar conrad i  (D i ckerson} ? 
P i  tar conrad i (D i ckerson} var . 
Ps;';mobia sp . 
Vener i card i a  horn i i ,  cf . var . ca laf ia  S tewart 
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Of  the above spec i es ,  the Veneri card i a  horn i i  var .  ca l af ia is l i sted by Turner ( 1 938, p .  1 8) as one 
of the i ndex foss i l s  of the Tyee Format ion . However, as the above spec ies was referred to th i s  varie ty ,  i t  
i s  on l y  suggesti ve o f  t h e  age o f  the beds and further work i s  necessary t o  confi rm t h e  poss i b l e  Tyee age . 
The wr i ter co l l ected Aci I a  cf . dec i sa from approximate l y  the same l oca l i ty a l ong Mi l l  Creek . 

Spec imens of l arge d i sc-shaped Foram in i fera from the Bue l l l imestone quarry i n  sec . 1 9 ,  T .  6 S . ,  R .  
6 W . ,  a short d istance north of the Da l l as quadrang l e ,  were sent to Dr . W .  S torrs Co le  of Corne l l  U n i ­
vers i ty ,  who tentat ive l y  ident i f ied them a s  fo l l ows: 

" I n genera l , they are very c l ose to Pseudophragm ina (Proporocyc l  i na) � (Woodr i ng) . However , 
there are certa i n  s l igh t d i screpanc ies . I am certa i n  that they are not Pseudophragmina c l arki . "  
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Schna i b l e ,  1 958, p .  48.;..5 ] ,  descri bes foss i l  assemb lages found on Sugar l oaf Mountai n ,  S tott Mount­
a i n ,  and Big Tip in the Va l setz quadrang l e . The megafoss i l s  are found wi th in  a ca l careous granu l e  con­
g l omerate at  the base of the Yamhi l l  Formati on as mapped in th i s  report . Some megafoss i l s  from Stott 
Moun ta i n  (M-7 of this report) conta i n  two forms, Luc ina  sp . and Lxr ia  anderson i Waring i dent if ied by 
Joseph Peck of the Un i versi ty of Ca l i forn i a  Museum of Pa l eontol ogy . Add i ti ona l megafoss i l s from the same 
l oca l i ty ident i f ied by Schna i b l e  i n c l ude the fo l l ow i ng forms: 

N ucu l ana sp . 
G lycymeris sag i ttata (Gabb) 
Myt i l us d i c hotomus Cooper 
Crasssate l l i tes da l l i  Weaver 
Vener i card i a  horn i i  (Gabb) 

subsp . c l arki Weaver and Pa lmer 
Venus (Mercenar ia) sp . 

M i croca l l i s ta (Costaca l l i s ta) conrad i ana (Gabb) 
Pe lecyora aequ i l a tera l i s (Gabb) 
Amaure l l i na hendoni Turner 
Turri te l l a  uvasana Con rad 
l· vaderensis Weaver and Pa lmer 
Ec t inoch i l us sp . 

Accord ing to Schna ib l e  ( 1 958, p .  50) , Peck tentat i ve l y  gave th i s  bed a midd le  Eocene age (Domen­
g i ne) based upon the presence of Lyr ia  anderson i Wari ng . Schnai b l e  conc l uded that  i t  may represent the 
upper part of  the Domengi ne . 

Schna i b l e  { 1 958, p .  50-5 1 )  notes that i n  the Suga r l oaf Mounta i n  area a d is t inct  fossi l l ayer is found 
and he descri bes it as fol l ows: 

" Th i s  zone is w i th i n  both pebb l e  and granu l e  cong l omerates and over l y i ng tuffaceous 
sandstones found immed i ate l y  above the basa l ts (M-4, M-5, and M-6 of th i s  report) . F rom 
th i s  l oca l i ty (Sugar l oaf Mountai n) foss i l s  ident i f ied by L .  G .  Hert l e i n  of the Un ivers i ty of 
Ca l i forn i a  are as fol l ows: Trochocyathus sp . i  Terebratu l i na aff . l· wash i ngton i a  Weaveri 
and Eogryphus cf . �· tohnan i  Hert l e i n  and G rant . "  

Schna ib l e  ident i f ied add i t i ona l  forms as fo l l ows: 

T rochocyathus sp . 
Aci l a  n .  sp . ( i denti f ied b y  Peck) 
Ac i l a (Trunc ac i l a) dec i sa (Conrad) 
Nucu l ana cow l i tzens i s  (Weaver and Pa lmer) 
Yo ld i a  ( Port l and i a) duprei (Weaver and Pa lmer) 
Pa l l io l um  (De l ec topecten) sp . 
Luc i na wash i ngtonens i s  Turner 
�um sp . 
Po l i n i ces sp .  

T urri te l l a  uvasana Conrad 
subsp . stewarti Merr iam 

Cymat ium wash i ngton i anum (Weaver) 
Pseudoperi sso l ax b l ake i  (Conrad) 
Urosa l pi nx te jonens i s  (Weaver) 
orbi toida l Foram in i fera 
bryozoa 
crustacean parts 

Schna i b l e  conc l udes that the faunas on Sugar l oaf Mounta i n  compare w i th foss i l s  reported from the 
Yamh i l l  Formati on and appear younger than those of the Tyee Format ion . 

The Foram i n i fera of the Mi l l  Creek section have been exami ned by S tewart, and a check l i s t  of gen­
era and a d i scuss i on of age g iven i n  the report on the Sher idan and McMinnv i l l e quadrang l es by Ba l dwi n ,  
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Brown , Ga i r, and Pease ( 1 955} . A l though the sect ion is i n  part j ust north of the Da l las quadrang l e ,  i ts 
age has a d i rect  bear i ng on the age of strata w i th i n  the mapped area . 

Faunas typi ca l of the greater part of the Yamh i l l  Formati on i n  i ts type area are present i n  beds crop­
p i ng out near Fa l l s C i ty .  Faunas F-3 and F-4 co l l ected in the east edge of Fa l l s C i ty and beneath the 
rai l road br idge over the L i tt l e  Luck iamute R i ver about a m i l e  to the east were exami ned by Rau, who 
states: 

" The fauna compares we l l  wi th many of those known from the Mi l l  Creek traverse in the 
Sher idan quadrang l e . It i s  a lmost certa i n l y  younger than that of F -2 at  B l ack Rock as i t  
suggests a n  age of ear ly  l ate Eocene or a t  l east n o  o l der than l a te m idd l e  Eocene . S i gn i ­
f icant  spec i es are Textu l ar ia  aff . I .  m i ss i ss ippiens is Cushman , B u l im i na jacksoens is  Cush­
man , � ·  cf . � ·  l i ra ta Cushman and Parker, and Amph imorph i na ca l i forn i ca Cushman 
and McMasters . "  

A fauna ,  F -5, was co l l ected from a road cut near the center of sec . 8, T .  8 S . ,  R .  6 W . ,  over l ook­
i ng R i ckrea l l  Creek and a few feet  above the contact wi th the S i le tz R iver Vo l can i cs . Tuffaceous sand­
stone in approximate l y  the same s trat ig raph i c  pos i t ion as the l imestone in the cement quarry, y i e l ded th e 
fo l l owi ng fauna :  

Sp i ropl ectami na sp . 
Gaudryi na sp . 
Qu i ngue l ocu l i na sp . 
Robu l us sp . 
Denta l i na  spp . 
N on i on sp . 
B u l i m i na cf . � ·  l i rata Cushman and Parker 
B u l i m i na corrugate Cushman and S i egfus 

Bo l i v i na  sp . 
Tr i far ina sp . 
Va lvu l i ner ia  ch i reno Cushman and S tone 
Va l vu l i ner ia cf . '::f.. . jacksonens i s  Cushman 
Gyroid i na so l dan i i  d 'O rb igny 
Gyroid i na sp . 
C i b i c i des cf . �· sand i egens i s  

Cushman and M .  A .  Hanna 

Accord i ng to Rau th i s  fauna is  comparab le  to those from the east  edge of Fa l l s C i ty and represents a 
l ate U l ot i  s ian  to ear l y  Nar i  z ion age of Ma l l ory { 1 959) , or may be ass igned to the ear ly l a te Eocene . 

D r i l l i ng for l i mestone reserves by T .  T .  Leonard i n  the S E� sec . 1 1 , T .  8 S . ,  R .  6 W .  {ho le  3 1 )  pene­
trated the l imestone body and cont i nued in sed imentary rock . Cores from a depth of between 1 2 3� to 1 38 
feet y i e l ded the fo l l owing  fauna {F-6) :  

Spirop l ectamm ina (?)  sp . 
Robu l us spp . 
P l a n u l ar ia  sp . {may be new spec i es) 
Denta l i na spp . 
B u l im i na cf . B .  e l ongate d 'Orb igny 
B u l im i na corr�gata Cushman and S i egfus 
Bo l iv ina  sp . 
B i far ina nu tta l l i  Cushman and S i egfus 

Rau states: 

Uv iger ina church i  demi costata Ma l l ory 
Amphimorph i na ca l i forn i ca Cushman and 

McMasters 
Tr ifar ina cf . l·  advena ca l i forn i ca Ma l l ory 
Va lvu l i ner ia jacksonens i s  wel comens i s  Ma l l ory 
V . cf . V .  i nd iscr im i nate Ma l l ory 
G l ob ige-;:i na sp . 
C i b i c i des spp . 

" The assemb lage l i s ted above from loca l i ty F -6 corre la tes best wi th  that from F-5,  
from approximate l y  3� mi l es to  the west near  the  center of  sect i on 8 .  Two other assemb lages 
from dr i l l  cores in the same genera l  v i c i n i ty but from above the l imestone member suggest a 
s l i gh t l y  younger age than i s  i nd i cated by the assemb lage from F -6 . "  

The above fauna  a ids i n  de term i n i ng the l ower age l im i t  for the l imestone member of the Yamh i l l  For­
mat ion and i nd i ca tes that th i s  member i s  younger than the S i l e tz R iver Vol can i cs and most of the Tyee For­
mati on . 
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Upper part of the Yamhi l l  Format ion :  Faunas a l ong the L i t t le  Luckiamu te River east of Br idgeport and 
a l ong R i ckrea l l  Creek east of E l lenda l e  are not typi ca l  of the Yamh i l l  Format ion ,  but  i nstead appear to be 
more c l ose ly re l ated to the l a te Eocene Spencer faunas . The enc l os ing strata , however, are genera l ly 
composed of s i l tstone more typi ca l  of the Yamhi l l  Formati on and are mapped as such i n  th i s  report . 

A l ate Eocene megafauna (M-8) from the north s ide  of O regon H i g hway 223 between Monmouth and 
K i ngs Val l ey i n  sec . 3 1 ,  T .  8 S . ,  R .  5 W .  was co l l ected by W .  C .  Warren,  H .  Norbisra th ,  and R .  M .  
G rivetti , then w i th the U . S .  G eo l og i ca l  Survey , and ident i f ied by H .  E .  Vokes . I t  y i e l ded the fo l l ow­
i ng spec i es: 

Nucu l a  n .  sp . 
Aci l a  (Truncac i l a) dec i sa (Conrad) var . 
N ucu lana (Sacce l l a) gabbi (G abb) 
Por t land ia  ( Port l ande l l a) dupre i 

(Weaver and Pa lmer) 
Thrac ia  d i  l l er i Do l l 
Thrac ia  ( ? )  n .  sp . 
Luc i na ( Here) a ragoens i s  Turner 
�a''Washingtonens is  Turner 
P i tar ca l i forn iana (Conrad) 

--cf . Pi tar quadra tus (G abb) 
Macoma (? ) n .  sp . A sma l l  concentri ca l l y 

ri bbed form - the most  abundant 
spec i es i n  the fauna . 

Te l l i na cowl i tzensis Weaver 
Te l l  i na cf . castacana Anderson and 

Hanna 
Te l l i na n .  sp . ?  
Pol i n i ces sp . 
S i n um obl i quum (Gabb) 
F i cops i s  cow l i tzensis (Weaver) 
Pseudoperisso l ax b l ake i  (Conrad) 
S i phona l  i a  sopenahensis (Weaver) 
Ex i l  ia cf . E .  d i c kerson i (Weaver) 
�l i um sp . 
Decapod crustacean 

Mi crofaunas F- 1 2 ,  F - 1 3 , and F - 1 4  a l ong the L i tt l e  Luck iamute R iver downstream from Br idgeport 
have been determ ined by Rau to be l a te Eocene in age . One of the l argest assemb l ages i s  from F- 1 2 . The 
fo l l ow ing spec i es were iden t i fi ed by Rau:  

Qu i ngue l ocu l i na sp . 
Robu l us i nornatus (d 'Orb igny) 
.B. • .Y!el ch i  Church 
Denta l i na spp . 
lagena costate (W i l l i amson) 
bJon i on app l i n i  Howe and Wal l ace 
P l ectofrond i cu l ar ia  oregonens i s  

Cushman and R .  E .  and K .  C .  Stewart 

Amph imorph i na jenk ins i  (Church ) 
G l obobu l im i na pac i fi co oregonens i s  

Cushman and R .  E .  and K .  C .  S tewart 
Bo l i v i na  bas isenta Cushman and Stone 
Uvigeri na garzaensis Cushman and S i egfus 
Va lvu l i ner ia  ch i rana Cushman and S tone 
Gyro id ina condon i  (Cushman and Schenck) 

Rau states: " The foram in i fera l assemb l age from F- 1 2  i n  a l l  respects is d i agnosti c of a l ate Eocene age . 
I t  can be referred to the Nari z ian stage of Ma l l ory and the presence of Amph imorph i na jenki nsi (Church) 
suggests that i t  represents the A- 1 zone of Laim i ng . "  

I n  R i ckrea l l Creek the l owest occurrence of Amph imorph i na jenk ins i  (Church) i nd i cat ive of a l a te 
Eocene age is at F -8 .  A fauna from a poi nt  a th i rd of a m i l e  upstream at F-7  is somewhat o lder . Accord­
i ng to Rau 1 it i s  fa i r l y  d i agnosti c of an ear l y  l ate Eocene age . I t  conta i ns Robu l us we l ch i  (d 'Orb igny) ,  
Va lvu l i ner ia ch i rana Cushman and Stone , and B u l im ina  corruga te Cushman and S i egfus . However, F-8  
i s  described as fo l l ows by  Rau: 

" Th i s  assemb l age represents a l a te Eocene age . S i gn i f i cant spec ies are Amph imorph i na jenk i ns i (Church) 
and Va lvu l i ner i a  ch i rana Cushman and S tone . The fauna compares we l l wi th that from F- 1 2  (see above) . "  

From the standpo in t  of mi crofauna , the base of the Spencer Formati on appears to l i e  approximate l y  
j us t  be l ow F-8 .  

Loca l i t ies F- 1 4  east o f  Br idgeport a l ong t he  L i tt l e  Luck iamute R iver and  F- 1 0  and F- 1 1  i n  R i c krea l l  
Creek are descri bed by Rau as fol l ows : 

" These assemb l ages a l l represent a l a te Eocene age . A l though a l l three assemb l ages are sma l l ,  the 
presence of P l ectofrond i cu l ar ia  packard i Cushman and Schenck and B u l im i na  schencki Beck suggests that 
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they can b e  referred t o  the Nar i z ian stage of Ma l l ory and e i ther the A- 1 o r  A-2 zone o f  La im i ng . "  
The upper part of the Yamhi l l  Formati on as mapped appears to be l a te Eocene and d i ffers l i tt l e  faun­

a l l y from beds mapped as  Spencer Format ion . However, the contact between the Yamh i l l  and Spencer 
Formati ons i s  ten tati ve ly  p l aced h i gher on the bas i s  of l i tho l ogy . There may be no  s i gn i fi cant break be­
tween them in this area . 

The d i s tr i bu t ion of the s tra ta on a reg i ona l bas i s ,  however ,  suggests deformat ion of the Yamh i l l  For­
mat i on pr i or to on lap  of the Spencer seas . There i s  4, 000 fee t of the Yamh i l l  Format ion in the southern 
part of the Yamh i l l  Va l l ey and pract i ca l ly none at  the extreme eastern outcrop of S i l etz R i ver Vo lcan i cs 
3 m i le s  north of Da l l as .  A th i cken i ng occurs i n  the stru ctura l bas i n  occupi ed by the L i t t l e  Luck iamute 
R iver near Fa l l s C i ty ,  and extreme th i n n i ng or p i nch i ng out takes p l ace near Ai r l i e  a l ong the southern bor­
der of the Da l l as quadrang l e . No beds equ i va l ent  to the Yamh i l l  Format i on were mapped by Vokes , Myers, 
and Hoover ( 1 954) south of A i r l i e ,  a l though they may be over l apped by the Spencer Format ion . The re­
g i ona l  d i stri but i on of the l a te Eocene Spencer Format ion argues for on l appi ng on a parti a l l y  deformed and 
eroded l and mass . 

Con c l us i ons: It i s  genera l l y  agreed that farther south in the Coast Range,  for i nstance near E l kton and 
Lorane , the Tyee Format i on grades upward i n to a foss i l i ferous s i l tstone . I t  has been suggested that the 
Yamh i l l  Format ion is a faci es of the Tyee Formati on , perhaps the upper part of the Tyee Formati on . How­
ever, the type Yamh i l l  Formati on l i es on the north s ide  of an o lde r  vo l can i c  h i gh , and it appears to rest 
unconformab l y  upon it in certa i n  p l aces ,  such as a l ong L i t t l e  Bou lder Creek east of S ugar l oaf Mountai n .  
Poss i b l y  the beds mapped as Yamh i  I I Formati on that rest w i th  apparent unconform i ty upon the S i l etz R i ver 
Vo l can i cs on Suga r l oaf Mounta i n  pro ject  eastward and rest wi th s l i gh t  unconform i ty on Tyee s tra ta beneath 
Fanno R i dge . The sync l i ne shown on the map south of the Va l setz bas i n  i s  not apparent under Fanno R i dge 
s i l l  where e i ther a s l i gh t  un conform i ty i s  present or trans i ti ona l beds l i e on more typ i ca l  Tyee strata . 

The pri nc i pa l  p l aces where Yamh i l l - l i ke stra ta come i n  contact wi th beds more typ ica l  of the Tyee 
Format ion are a l ong the west edge of McTimmonds Va l l ey,  in the va l l ey of Tea l Creek, a nd a l ong the up­
per part of the L i tt l e  Luckiamute R iver va l l ey . I n  these areas , the contact i s  most i ndefi n i te and the Tyee 
and Yamh i l l  l i tho l og i es are d i ffi cu l t  to separate because of gradat i ona l character . The Tyee- l i ke sed i ­
mentary rock i n  the v i c i n i ty of the contact conta i ns an i ncreased percentage o f  arg i l l aceous materi a l ,  wh i ch 
poi nts to an upward rather than a l ate ra l gradat ion i nto the Yamh i l l  Format ion . The more arg i l l aceous 
rock typi ca l  of the Yamh i l l  Format i on appears to be genera l l y h i g her in the sect i on . 

The Foram i n i fera i n  the Yamh i l l  assemb l ages , parti c u l ar ly  those above the basa l members i n  Mi l l  
Creek,  appear to be younger than those typi ca l of the Tyee e l sewhere . I t  shou l d  be noted that near ly  a l l  
of the Tyee m i c rofa unas of other areas come from e i ther the E l kton or Lorane Members i n  the uppermost 
part of the Tyee Formati on . 

Farther south i n  the Coast Range, the l a te Eocene Coa l edo Format i on i s  s l i gh t l y  unconformab l e  upon 
the E l kton S i l ts tone (Ba ldwi n ,  1 96 1 ) . The wri ter fee l s  that in the map area the l ower part of the Yamh i l l  
Format ion may be genera l l y equ iva lent  to the E l kton and Lorane Members of the Tyee Format i on ,  but  the 
upper part represents con t i nued sed imentat i on that may be younger than any of the pre-Coa l edo un i ts to 
the sou th and may be essent i a l l y  conformab l e  with the over l y i ng Spencer Formati on . 
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S p e n c e r  F o r m a t i o n  

A series of l a te Eocene sed imentary rocks , here i n  referred to as the Spencer Format ion 1  over l i es the 
Yamh i l l  Format i on in the Da l las  quadrang le . A basa l t  f l ow i n  the eastern part of the quadrang l e  apparent­
ly  i s  associ a ted wi th these sed imen tary rocks . The formati on conta i ns a fauna s im i  I ar to the Cow l i tz  For­
mat ion of Wash i ng ton and northwestern O regon; the upper part of the Nestu cca Formati on north of the map 
area; the Spencer Format i on of the sou thern W i l lamette Val l ey; and the Coa l edo Format ion of the Coos 
Bay area . I t  was probab l y  depos i ted dur i ng the same i nvas i on of the sea . The l a te Eocene sed imen tary 
rock of the map area is a d i rect  cont i nuat ion of the S pencer Format ion a few m i l es to the south 1 and the 
name " Spencer Format ion "  i s  extended i n to the Da l l as quadrang l e . Mundorff ( 1 939) , who mapped the ad­
jacent Sa lem quadrang l e 1  referred t o  the la te Eocene sed imentary rock a s  t h e  " H e lm i ck beds . "  T he  m i cro­
fauna from He lm i ck  H i l l  was descri bed by Cushman 1  S tewart1  and S tewart ( 1 947) . Sch l i cker ( 1 962) mapped 
a Spencer sandstone in the Yamhi l l  quadrang l e  that i s  s im i l ar to Spencer sandstone exposed a t  the crest of 
the h i l l  wes t of Monmouth i n  the Da l l as quadrang l e .  

D i stri but i on and th i ckness 

A l though the con tact between the Spencer Formati on and the somewhat s im i l ar sed imen tary rock of 
the Yamh i l l  Formati on is not we l l  known 1 the l a te Eocene sed imentary rock wi th i n  the area mapped appears 
to be restr i c ted to the eastern ha l f  of the Da l i as quadrang l e . Because of poor exposures and l ack  of con­
trast in l i tho l ogy1  the contac t  i s  on ly  approximate l y  l ocated . 

The th i ckest cont i nuous sec t ion is exposed i n  cu ts a l ong Oregon H ig hway 223 from Cooper Ho l l ow 
eastward toward Monmouth . The sec t ion is not comp l ete1 but the formation i s  probab ly  at l east 1 1 500 
feet th i ck . The gray, fri ab l e  sandstone exposed i n  the deep cut  at the top of the h i l l  between Cooper 
Ho l l ow and Monmouth i s  near ly  hori zonta l but beds on the s l ope fac i ng Monmouth a re d isturbed / probab ly  
by fau l t i ng or  s l ump ing . 

L i tho l ogy 

The sed imentary rock- i s  predom i nant l y  dark gray1 sandy , m i caceous s i l ts tone . I t shows fa i r l y  we l l ­
defi ned stra t i fi cati on i n  fresh exposure . When weathered 1 i t  breaks down to a ye l l ow c l ay and s i gns of 
bedd i ng are extreme l y  d i ffi c u l t  to .f i nd . Fri ab l e  m i caceous sandstone is exposed in roadcuts a l ong the east 
s i de  of Cooper Ho l l ow near the top of the h i l l . The sect ion i s  parti cu l ar l y  we l l  exposed in the deep cut  
at  the summ i t  of  the road to  Monmouth . B i ts of  charcoa I and cross-bedd i ng are common . The m i caceous 
fri ab l e  sands, a l though g ray when fresh ,  l i ke the under l y ing Yamhi l l  beds become ye l l ow and iron-sta i ned 
in the weathered outcrop . They are present a l ong the summ i t  of the r idge toward and i n  Mt . P i sgah . The 
beds show current  sort i ng with much l e ss graded bedd i ng than that exh ib i ted by the Tyee or even the Yam­
h i l l  Format i ons . Thus the Spencer Format ion probab ly  represents sha l l ow-water depos i ts .  

Sed imentary rock of th i s  seri es i n  the A l bany quadrang l e  was descri bed by A l l i son ( 1 9531 p .  5) as 
fo l l ows: 

" The upper Eocene mar i ne  sed iments i nc l ude two un l i ke fac i es . O ne of these i s  not wel l 
exposed but i t  occurs i n  Spr i ng H i l l  and v i c i n i ty ,  i n  the sma l l h i l l  ha l f  a m i l e  southwest of 
Lewisburg 1 and e l sewhere . I t  is typ i ca l l y  a med i um-gra i ned , l i g h t-co lored , l eached or 
poor l y  cemented sandstone cons i st i ng mai n l y  of vo l can i c  g l  ass 1 fe l dspar 1 quartz1 and musco­
v i te i n  vary ing  proport ions . Certa i n  tuffaceous sha les of the area are perhaps a part of the 
same sequence . I ts bedd i ng i s  poor l y  exposed and hence i ts structure in p l aces i s  not c l ear . 

" The other fac i es shows a marked change i n  compos i t i on and texture 1 as i t  conta i ns 
l arge quant i t i es of bas i c  ash 1 l ap i l l i ,  and sma l l rock fragments . The two fac i es may be seen 
in contact  in a h i l l s i de  road cut about one m i l e  north of Granger, where coarse-gra i ned 
brown-weather i ng 1  foss i l i ferous v i tr i c tuff of the second fa c i es,  wi th  m i nor admixture of 
the ear l i er m i caceous sand at i ts base 1 over l i es the l i gh ter-co l ored crysta l tuff of the 
ear l i er fac i es . "  
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The younger tuffaceous fac i es descri bed above by A l l i son has not been recogn i zed w i th i n  the Da l l as 
quadrang l e ,  but the ear l i er m i caceous sandstone is present a l ong the west s l ope of Mt . P i sgah  and at the 
crest of the h i  I I between Coope r Val l ey and Monmouth . Th i s  i s  the fac i es that common ly rests on the Tyee 
Format ion farther south in the Corva l l i s ,  Monroe , and Eugene quadrang l es .  

The prob lem i n  mapp i ng the S pencer Formati on i n  the Da l l as quadrang l e  i s  where to draw the basa l 
contac t .  The sed imen tary rocks between Cooper Ho l l ow and Br idgeport are not typ i ca l  of the S pencer 
Format i on but ,  i nstead , resemb le  the f ine l y  mi caceous Yamh i l l  s i l tstone . The m ic rofaunas in th i s  sect i on ,  
however, appear to b e  l a te Eocene i n  age and more c l ose ly  re la ted to those of the Spencer F ormati on . 

A basa l t  f l ow (or f l ows) apparen t ly  was once i nterbedded wi th the sed imen tary rock of the Spencer 
Formati on in the Da l l as quadrang l e . Basa l t  bou lders occur on a knol l about 1 m i l e  west of Monmouth; 
near the m idd l e  of the l i ne between sees . 1 1  and 1 4, T .  8 S . ,  R .  5 W . ,  a l ong the east s ide of the Mid­
d le  Fork of  Ash Creek; and i n  a sma l l ceme tery by a turn i n  the  road a short d i stance to the  north . The  
out l i ne of  the  basa l t  mass on the  top and s l opes of  Mt . P i sgah  is  i ndefi n i te ,  but the  breadth of  i ts outcrop 
in re l a t ion to i ts l ength suggests that the body i s  a remnant of a gent ly  d i pp i ng f l ow rather than of a d i ke .  
The fi ne tex ture a l so i nd i ca tes an extrus i ve or i g i n . Perhaps the scattered bou lders th roughout the f i e l ds 
are reworked from th i s  or s i m i l ar masses dur ing l ater stages of a l l uv ia t ion . The scattered bou l ders and the 
rock in p l ace are of the same type and of common ori g i n  as shown by the fol l ow ing  petrograph i c  study by 
W .  D .  Lowry: 

Samp le  No . P-4648 - Basa l t  from cen ter of sect ion l i ne  separat i ng sec . 1 1  and 1 4, T .  8 S . ,  R .  5 W . ,  
Da l l as quadrang l e . 

The rock is an unweathered , dark-gray porphyri t i c basa l t .  Under the m i croscope i t  i s  
hem i - crysta l l i ne and porphyr i t i c  wi th a tendency to be g l omeroporphyri t i c .  The pheno­
crysts are bytowni te wi th a compos i ti on of Ab3AnrAb2An3 . The rock has an  i n terserta l 
tex ture and the matrix conta i ns labradori te (Ab5An5-Ab4An6) wh i ch const i tutes 40 percent; 
aug i te ,  20 percent; magnet i te, 3 percent; vol can i c  g l ass , part i a l ly  dev i tr i f ied , 7 percent . 

Samp l e  No . P-4973 - Bou lders from roadcut abou t 1 m i l e  west of Monmouth on the road to Cooper Ho l ­
l ow, i n  sec . 25 ,  T .  8 S . ,  R .  5 W . ,  Da l las quadrang l e . 

The basa l t i c  bou l der is a dark-gray porphyr i t i c  basa l t  con ta i n i ng bytown i te (Ab3An7-
Ab2An g) phenocrysts wh i ch make up  25 percent of the rock . I n  th i n  sect i on , i t  i s  seen to 
be hemi crysta l l i ne and porphyri t i c ,  tend i ng to be g l omeroporphyr i ti c ,  w i th an i n te rserta l 
groundmass . I t  conta i ns labrador i te (Ab4An6- or more bas i c) ,  40 percent; aug i te ,  25 
percent; magnet i te ,  3 percent; vo l can i c  g l ass , part ia l l y devi tr i f i ed and a l tered , 7 percen t . 

Samp le  N o .  P-489 1 - F l oat bou lder from the top of Mt . P i sgah 1  Da l las quadrang l e . 

The rock i s  a dark-gray porphyri t i c basa l t  wi th phenocrysts of bytown i te (Ab2Ang) 
i n  the amount of 25 percent and o l i v i ne ,  1 percen t .  Under the m i croscope i t  shows a 
tendency to be g l omeroporphyr i t i c . The i n terserta l matrix conta i ns l abrador i te (Ab4An6L 
37 percent; aug i te 1  25 percent; magnet i te ,  4 percent; and vol can i c  g l ass1 parti a l ly de­
vi tr if i ed 1 8 percen t .  

Compared w i th  other nor thwest Oregon basa l ts 1  ne i ther the S i l etz R iver Vol can i cs nor the m i dd l e  M i­
ocene Co l umbi a R i ver Basa l t  has fe ldspar common ly  a s  bas i c  a s  bytown i te .  Bytown i te i s  common 1 how­
ever ,  in the upper Eocene G ob l e  Vo lcan i cs in northwestern Oregon (Wi l k i nson 1 Lowry 1 and Ba l dwi n 1  1 946 1  
page 5 ) . 

There i s  l i tt l e  to suggest that the basa l t  bou l ders res t i ng upon l ate Eocene sed imen tary rock were de­
r i ved from e i ther  the S i le tz R iver Vol can i cs to the west or post-Eocene basa l t  to the eas t . These bou l ders 
and the basa l t  i n  p l ace on Mt .  P i sgah appear to be from the same source and assoc ia ted wi th the sed i ­
mentary rock of the Spencer Format ion . The basa l t  may b e  re l a ted t o  the stage of vo l can i sm that produced 
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the tuff and Ia p i  I I i  in the A l bany quadrang l e .  

Age and corre l at ion 

The Spencer Format i on has not y i e l ded abundant  megafoss i l s i n  the Da l l as quadrang l e . M i crofoss i l s  
are present i n  the fresher ou tcrops and further work wi l l  no doubt he l p  t o  refi ne t h e  age ass i gnments . 

Schenck ( 1 936 , page 6 1 ) reports a l a te Eocene fauna from a cu t  j ust west of the Va l l ey V iew School 
i n  the center of sec . 35, T .  9 S . ,  R .  5 W . ,  about ha l f  a m i l e  south of the southeast corner of the Da l l as 
quad rang I e • . 

A megafauna of Cow l i tz  age was reported by Mundorff ( 1 939} at nearby He lm i ck H i l l  i n  the extreme 
southwest corner of sec . 1 8, T .  9 S . ,  R .  4 W . ,  Sa l em quadrang l e . An abundant m i crofauna co l l ected 
approximate l y  1 40 yards north of the Va l l ey & S i le tz Rai l road overpass over U . S .  H i g hway 99 W .  is i l ­
l ustrated and descri bed by Cushman ,  S tewart, and S tewart ( 1 947} . The fauna i s  corre l a ted as fo l l ows by 
S tewart (wri tten commun i cati on} : 

" The ' H e lm i ck ' fauna is approximate l y  the same age as the Coa l edo and Cow l i tz 
Format ions of upper Eocene age . The fauna is near l y  i dent i ca l to one wh i ch occurs i n  
sha l e  of the Tol edo Format ion exposed i n  a h i l l s i de  c u t  beh ind M i nn i e 's S unset Cafe 
near the center of the south l i ne of the S E� sec . 7, T .  1 1  S . ,  R .  1 0  W . ,  i n  Tol edo, 
Oregon . Both conta i n  an exce l l ent foram in i fera l faun u l e  wh i c h  corresponds very c l ose l y  
with Beck 's  Cow l i tz fauna from sec . 2 8, T .  1 1  N . , R .  2 W . ,  Lewis County 1 Washi ngton 
(Beck: 1 943) . "  

Late Eocene strata throughout western O regon usua l l y rest unconformab ly  upon Tyee or o l der s trata . 
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The importance of the post-Tyee unconform i ty i n  the Coos Bay sect i on was po i n ted out by A l l en  and Ba ld­
wi n ( 1944) where the Coa ledo Formati on l apped unconformab ly  upon both the Tyee and Umpqua Forma­
ti ons . Th i s  unconform i ty i s  more d i ff i c u l t  to see in the D a l l as quadrang l e  because of the s im i l ari ty between 
sed imentary rocks on e i ther s ide of the contact and the poss ib i l i ty that sed imentat ion was more cont i nuous 
i n  th i s  area owi ng to deposi t i on of the i nterven i ng Yamh i l l  Formati on . There i s  a vari ab l e  th i ckness of 
sed imentary rock be tween the Spencer Formati on and the S i l etz R iver  Vol can i cs because i n  some p l aces 
part or a l l of the Tyee Format ion was removed . Vokes, Myers , and Hoover ( 1 954) show the Spencer F or­
mat ion in contact  w i th the Tyee Format ion i n  the Corva l l i s area and apparent l y  wrapp ing around the north 
end of a h i g h land of S i l e tz R iver Vol can i cs . In genera l ,  the Spencer Formati on stri kes genera l l y  north­
ward , whereas the  Tyee and Yamhi l l  sed imentary rocks stri ke near ly  eastward at the  sou thern edge of  the  
basa l t  mass a l ong upper R i ckrea l l  Creek - an att i tude tha t  was evident l y  deve l oped pri or to the  depos i t i on 
and deformat ion of the l a te Eocene strata . 

The re la t ionsh i p  between the Spencer Format i on and the basa l t  on Mt . P i sgah appears to be s im i la r  to 
that of the i n terfi ngeri ng Cow l i tz Format i on and G ob l e  Vol can i cs i n  northwestern O regon and southwest­
ern Wash i ng ton , and basa l t i c  f l ows that i nterfi nger w i th  the upper part of the Nestucca Formati on near 
Sher i dan . Age re lat i ons and compos i t i on of the l avas support this corre l a t i on . 
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K e e s e y  F o r m a t i o n  

The Keesey Formati on of l a test Eocene or ear l i est O l i gocene age occurs i n  severa l p l aces a l ong the 
western s ide of the W i l l amette Va l l ey south of i ts type l oca l i ty in the Vernon i a  area . The sed imentary 
rock is usua l l y  med i um- to dark-gray tuffaceous s i l tstone and sandstone ,  and i n  g_enera l resemb l es the l a te 
Eocene sed imentary rock . The forma t i on is therefore very d i ff i cu l t  to d is t ingu i sh  by means of l i tho l ogy 
a l one . Where exposed in U .  S .  H ighway 99E roadcuts j ust northwest of Looney Butte in the Sa lem quad­
rang l e ,  the s trata of Keesey age i nc l ude beds of dark-gray, mass ive ,  fi ne-gra i ned sandstone and a few in­
terca l a ted beds of  vo l can i c  g ri t .  

S chenck ( 1 936, page 63} reports a K eesey fauna from the western s ide  of Ho lmes Gap a l ong U . S .  
H i g hway 99W about ha l f  a m i l e  east of the northeast corner of the Da l l as quadrang l e .  N o  beds of Keesey 
age are known to crop out w i t h i n  the Da l las quadrang l e ,  but i t  is poss i b l e  that they are present  near the 
east  border (Ba l dwi n ,  Brown , G ai r ,  and Pease , 1 955} . Except for the v i c i n i ty of Ho lmes G ap ,  where 
the Eo la  H i l l s j o i n  the l ow,  rol l i ng footh i l l s of the Coast Range ,  the rest of the W i l l amette Va l l ey is cov­
ered by P l e i stocene and Recent deposi ts wh i ch mask the o l der format i ons . N o  contact between the Keesey 
and Spencer Format ions was determ i ned because of genera l l i tho log i c  s im i lar i ty ,  widespread coveri ng of 
a l l uv i um ,  and lack of abundan t fossi l ev i dence . The two format ions a re genera l l y conformab l e  where ob­
served in other parts of the state . 

G a b b r o i c  a n d  D i o r i t i c  I n t r u s i v e s  

D i stri but i on and th i ckness: 

G abbroi c and di ori t i c i n trus ives ,  genera l l y  occurr i ng in the form of s i l l s or s i l l - l i ke bod i es ,  are par­
t i cu l ar l y  abundant in the southwestern part of the Da l la s  quadrang l e  and throughout the Va lsetz quadrang l e .  
S im i l a r  i n trus ives are common i n  ad jacent parts of the Coast Range . Marys Peak, Pra i r i e  Peak,  and Mt . 
Hebo are part of th i s  same magmat i c  act iv i ty . W i th i n  the area mapped , nea r l y  a l l  of the h ig hest peaks 
and p l a teaus are capped by s i l l s and d i rect l y  owe the i r  e l evat i ons to the protect ion afforded by th i s  more 
res i stant  rock . 

A l though the i n trusi ves are i n  many p l a ces true si l i s ,  some appear to cut across the strata and i t  i s  
d i ffi cu l t  t o  determ i ne whether the under l y i ng s trata are conformab l e . Most of the cover has been str i pped 
off and on ly sma l l  patches of over l y i ng sed imentary rock rema i n . The true re l at i onsh i p  between the s i l l s 
and under l y i ng  strata i s  i n  l arge part a strat igraph i c  prob lem i nvo l v i ng re l at ive l y  unfoss i l i ferous sed imen­
tary rocks wh i c h  are d i ffi cu l t  to separate upon l i tho logy a l one . Unconform i t i es wh i ch might  exp l a i n  why 
the s i l l - l i ke bod ies appear to cut across the stra ta at  a s l i gh t  ang l e  have not been recogn i zed wi th i n the 
sed imentary ser i es . For conven ience the i n trus ive bod i es wi l l  be referred to as s i l l s ,  a l though it is ack­
now l edged that i n  severa l p l a ces they may not conform to the stri c t  defi n i t i on of a s i l l . 

Eros i on has removed some parts of the s i l l s and exposed feeder d i kes . The re l a t i onsh i p  i s  shown by 
the l ong d i ke that extends from D i amond Peak to Fan no Peak (see fi gure 8} . Few e l l i pt i ca l  or p l ug -shaped 
masses were found in the Da l l as -Va l setz area . There is no s i gn  of assim i l a t ion of the sed imentary rocks; 
i nstead , i n trus i on was accomp l i shed by parti ng a l ong the bedd i ng p l anes and up l i ft of the cover . Defor­
mat ion caused by i n trus i on is m i nor and l oca l i zed a l ong the contacts . There is l i tt l e  contact  metamorph i sm 
other than bak i ng of the sed imentary rock . 

O ne part i cu l a r  s i l l ,  wh i ch seems to be by far the th i ckest and most widespread i n trus ive i n  the area 
mapped , caps a p l ateau between Fanno R idge,  Laure l ,  Sadd l eback,  and S tott Moun tai ns . It wi l l  be 
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Figure 8. Aerial view looking northwest at Valsetz Lake with dam located at Iorge dike that crosses 
from left to right, joining the Fanno Ridge si l l  in upper center. Entire upland is copped by this 
si l l .  Sugarloaf Mountain in upper left. 

referred to as the Fanno Ridge s i l l  because of its excellent exposure in Fonno Ridge, the rim that borders 
the Volsetz erosional basin on the north (see plate 1 ) .  

Along Boulder Creek i n  the Valsetz quadrangle the Fonno Ridge s i l l  rests directly upon the Siletz 
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River volcanic moss, but it projects eastward into the upper and more argi l laceous port of the Tyee-Yamhi l l  
series i n  Fanno Ridge, where i t  is a t  least 1 , 500 feet above the bose of the sedimentary rock. In  Saddle­
bock Mountain at the northwest edge of the Valsetz quadrangle and Stott Mountain to the west of Boulder 
Creek, the sill  is underlain by o considerable thickness of sedimentary rock. Some of the varying thick­
nesses may be explained by folding and faulting that took place prior to the intrusion, and some to on 
overlapping relationship of the sedimentary rock. 

There ore several small si l l s  beneath the dominant Fonno Ridge si l l .  They ore between 50 and 150 
feet in thickness where exposed in the stream beds. One si l l  para l l els beds in the S i letz River Volcanics 
at Boulder Creek Fal ls  where the water tumbles over the intrusive (s,ee figure 9). A s i l l  follows the basal 
contact of the Eocene sedimentary rock with the underlying volcanic series where it is exposed along 
Warnick Creek about a mile and a half above its mouth. Another s i l l  is exposed in the North Fork of the 
Siletz River volley above the mouth of Warnick Creek. 

B locks of sedimentary rock were found largely surrounded by intrusive rock in such o position as to 
suggest that they were partially enveloped by the intruding mass. There is also the probability that the 
Iorge si l l s  split into two or more smaller s i l ls .  Many small s i l ls  and dikes a few feet in thickness may be 
offshoots from nearby feeder dikes. The Iorge erosional basin surrounding Volsetz is remarkably free from 
intrusions, but they ore fairly common between Block Rock and the upper part of Rickreal l  Creek. These 
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Figure 9 .  Boulder Creek Fal ls.  The water drops over a s i  I I  intruded between sedi­
mentary beds in  the S i l etz River Volcanics. The road in  the distance is 
in  the Fanno Ridge s i l l  and parallel  to its base . 

Figure 10.  The top of a si  I I  just west of Falls City. Baked platy sediments of the 
Yamh i l l  Formation overlie the contact. 
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sma l l  i ntrusi ves cou l d  be traced on l y  wi th great d i ff i cu l ty ,  so it was not cons idered feas i b l e  to map the i r  
extent . Frequen t l y ,  they may be seen i n  roadcuts and many others may be present in  areas covered wi th 
overburden or th i ck  vegetat i on . N umerous i n trus i ons are sma l l and i rreg u l ar so that mapp i ng the i r  exten t  
i s  d i ff i cu l t .  

The Fanno R idge s i l l ,  when traced westward from the cen tra l part of the Va l setz quadrang l e ,  i s  ex­
posed i n  the l ong  escarpment known as S tott Mounta i n  and i t  extends i n to the Euchre Mounta i n  quadrang l e . 
The s i l l  cont i nues northward i n to Sadd l eback Mounta i n ,  wh i ch  i s  j us t  south of the Sa l mon R iver va l l ey i n  
the southern edge of the Sp i r i t  Mounta i n  quadrang l e  (Ba l dw i n  and Roberts , 1 952) . 

The Fanno R idge s i l l  d i ps gen t l y  eastward from Laure l  Mounta i n and Fanno Peak ,  wh i ch are more than 
3 , 000 fee t in e l evat i on,  to the W i l l amette Va l ley at  Fa l l s C i ty ,  wh i c h  i s  a t  500 feet . The contact of the 
s i l l  and the over l y i ng sandstone i s  exposed j us t  west of Fa l l s C i ty (see f igure 1 0) .  The d i fference in e l e ­
va t ion may be a ttri buted i n  part t o  the struc ture ex ist i ng a t  the t ime of i ntrus i on a nd  i n  part t o  more re­
cent deformat ion . 

South of i ts type l oca l i ty ,  the Fanno R idge s i l l  is represen ted by a peak 4 m i l es west of Va l setz . The 
s i l l ,  i f  pro jected southward to Marys Peak,  wou ld  pass above most of the prom i nent feeder d i kes in  the 
i nterven i ng area . There is no s i gn  of th i nn i ng at  the southernmost exposure of the Fanno R i dge  s i l l ,  and 
a t  one t ime i t  undoubted l y  extended much farther southward . Whether the Marys Peak s i l l -remnant i s  a 
d i rect conti nuat i on or not cannot be proved , because the h i l l s between do not atta i n  a h i g h  enough e l e­
vat i on . However, the rocks are of the same type and severa l prom i nent feeder d i kes l i e be tween .  There 
i s  good reason to be l i eve that a s i l l  or s i l l s ori g i na l l y  occup ied much of th i s  i n terven i ng area . 

L i tho l ogy 

The commonest i n trus ive i gneous rock type in the D a l l as and Va l setz quadrang l es i s  a granophyr i c  
gabbro . I t  i s  med i um gra i ned , re l a t ive l y  dark g ray i n  co lor where fresh l y  exposed . The l arge Fanno R i dge 
s i l l  i s  of  th i s  type . Many of  the  d i kes, however, have more a c id fe l dspar so tha t  the  rock i s  d i or i t i c  i n  
compos i t i on . The m i cropegmat i t i c  structure so  common i n  the  s i l l s occurs i n  both types . 

Part i cu l a r l y  on the h i gher peaks , the weathered rock i n  most outcrops i s  I i gh ter i n  co l or than the fresh­
l y  broken rock . The ferromagnes ian  m i nera l s  show as rusty specks wh i c h ,  upon t he  l i gh ter co l ored back­
ground , g ive a " strawberry" co l or . This i s  parti c u l ar l y  true in the l arge area burned by recent forest f i res . 
I n  some p laces, such as i n  the L i t t l e  Luck i amute R i ver va l l ey a m i l e  west of Fa l l s C i ty, where the gabbro 
is deep ly  wea thered , the rock is redd i sh  brown , spheroi da l l y  weathered , and decomposed to such a degree 
that i t i s  fr i ab l e .  Fresher cores of the gabbro may be seen w i t h i n  the weathered b l ocks in many p l a ces . 

The l arge s i l l s are qu i te un i form i n  l i tho logy . L i neat i on of m i nera l s  dur i ng emp lacemen t  was noted 
i n  on l y  a few p l aces and d i fferent i a t ion i s  not part i c u l ar l y  marked . The texture i s  somewhat f iner  near 
the borders . The j o i n t  b l ocks are perhaps a l i tt l e  l a rger in the upper part of the s i l l .  Ap l i t i c  d i kes, se l ­
dom more than 2 or 3 i nches i n  w id th , are present (see fi gure 1 1 ) .  

The fo l l ow i ng spec i mens of Coast Range i n trus ives were exam i ned in  th i n  sect i on by W .  D .  Lowry : 

Samp l e  N o .  P-4649 - G ranophyri c gabbro (very c l ose to d i ori te) from the Fanno R i dge s i l l  on o l d  rai l road 
grade across Bou l der Creek from the ma i n  W i l l amette Va l l ey Lumber Co . ' s  road in sec . 26, T .  7 S . ,  
R .  8 W . ,  Va l setz quadrang l e . 

The rock  i s  gray and granu l ar wi th v i s i b l e  fe l dspar and pyri bo le;  the ac i c u l a r  g ra i ns 
of pyr i bo l e  are as much as 20 mm i n  l ength . I n  th i n  sect i on the rock is seen to be ho lo­
crysta l l i ne wi th a granophyri c texture . The myrmeki ti c and graph i c  i n tergrowths are 
part i cu l ar l y  marked . The l arger fe l dspar g ra i ns range in compos i t i on from Ab4An6 to 
Ab6An4 and make up about 40 percent ofthe rock whereas the fe l dspar i n tergra i ns w i th 
quartz i s  more ac id  (Ab9An2) and const i tutes about 1 5  percent .  Aug i te forms 8 percent; 
magnet i te , 1 to 1 . 5 percent; quartz, l a rge l y  in the form of i n tergrowths , 23 percent of 
the rock . Secondary m i nera l s  are b iot i te (a l tered aug i te) , 1 0  percent; ca l c i te ,  1 percent; 
and serpent ine (? ) ,  1 percen t .  The a l tera t i on was probab ly  l arge l y  deuter i c .  
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F igure 1 1 .  Fanno Ridge si l l  at east edge of sec. 32, T .  8 S . ,  R. 7 W .  Two views of 
same outcrop showing thin aplitic dike in upper part of sil l .  

Figure 12 .  A small s i l l  that split into two smal ler s i l l s  during emplacement. The 
location is within the Yamh i l l  Formation along the W i l lamette Valley 
Lumber Co. road a short distance north of Ri ley Peak. 
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Samp l e  N o .  P-4583 - Q uartz d i or i te near top of the s i l l a l ong road to Va l setz a short d i s tance from Fa l l s 
C i ty in SW� sec . 20, T .  8 S . ,  R .  6 W . ,  Da l l as quadrang l e . 

The rock i s  coarse-gra i ned and gray i sh i n  co lor w i t h  v i s i b l e  su l ph ide  and magnet i te . 
Exam i na t ion under the m i croscope shows that i t  has a hypi d i omorph i c  granu l ar texture . I t  
con ta i ns fe l dspar (Ab6An4 to Ab7An3 and more ac id - part l y  seri c i t i zed) , 60 percent; 
aug i te ,  t i tan i ferous , 1 5  percent; quartz, 5 percent; apa t i te ,  l ess than 1 percent; magnet i te , 
5 percent; and pyr i te (?) . 05 percen t .  Secondary m inera l s  i n c l u de hornb l ende (ura l i te [?J )  
i n c l u ded wi th aug i te , b iot i te ,  1 5 percent; and ser i c i te (i n c l u ded w i th p l ag ioc l ase) . Th e 
a l tera t i on was probab ly  i n  pa rt hydr�therma l . 

Samp l e  N o .  P-4892 - Granophyri c gabbro from Long Be l l  Lumber Co . ' s  quarry i n  sadd l e  i n  r i dge between 
Rock and Warn i ck Creeks near sec . 1 1 ,  T .  7 S . ,  R .  8 W . ,  Va lsetz quadrang l e . 

Th i s  spec imen i s  brownish g ray i n  co lor ,  med i um- to coarse-gra i ned w i th  darker gra i ns 
of magnet i te . When v iewed i n  th i n sect i on , i t  i s  seen to have a g ranu l a r  texture wh ich  
tends toward granophyri c .  The  rock conta i ns fe l dspar (Ab4An6 to AbsAns and more ac id) , 
49 percent; ac id  p l ag i oc l ase (a l b i te or o l i goc l ase) , 6 percen t; aug i te ,  1 4  percent; quartz 
( i n  part i n tergrown w i th the more ac id  p l ag i oc l ase) , 1 5  percent; magnet i te ,  3 percent; 
apa t i te ,  0 . 5  percen t .  Secondary m i nera l s  i n c l ude ura l i te ,  1 0  percent; chrysot i l e  ( ? ) ,  
3 percent; and brown hornb l ende wh i c h  was i n c l uded w i th the aug i te . U ra l i t i za t i on ,  a 
l a te magmat i c  phase of a l tera t ion ,  was act ive . 

Samp le  N o .  P-2650 - G ranophyri c d i or i te co l l ec ted by S .  W .  Norr i s  from sec . 27, T .  9 S . ,  R .  6 W . ,  
(probab l y  from s i l l  i n  narrows at  south end of McTimmonds Va l l ey ,  Da l l as quadran g l e) . 

The rock i s  gray i n  co l or ,  coarse-gra i ned , and conta i ns v i s i b l e  su l ph i des . I n  th i n  
sect i on i t  d i sp l ays a g ranophyr i c texture . M i nera l s  i n c l ude andes i ne  (Ab7An3) ,  49 
percent; o l i goc l ase (probab ly  on the ac id  s ide) i ntergrown wi th quartz, 1 0  percent; 
quartz, 20 percent; aug i te ,  6 percent; pyrrhot i te ,  1 1  percent; and apat i te,  l ess than 
percent . Secondary m i nera l s  i n c l ude b iot i te (wh i ch may be in part pr imary) , 4 percent; 
and some ca l c i te . The b i ot i te i s  in part from aug i te . The rock was assayed for gold and 
s i l ver because of i ts l a rge  percentage of su l ph i de  present but showed no appre c iab l e  con ten t .  

Samp l e  N o .  P-3439 - G ranophyr i c  gabbro from the Marys Peak roadcut  west of G rave l Creek ,  Marys 
Peak quadrang l e . Th i s  rock is from a s i l l  wh i ch  caps Marys Peak ,  one of the best known examp l es 
of a Coast Range i n trus ive . A l though outs ide of the area stud ied , i t  i s  s im i l a r  to spec imens of the 
Fan no R idge s i  I I  and g iven here for compar ison . 

The rock has a med i um-gra i ned texture and i s  gray i n  co l or . Under the m ic roscope 
the rock shows a g ranophyri c texture . The m i nera l const i tuents i nc l ude l abrador i te 
(Ab4An6 and l ess bas i c) 50 percent; p l ag i oc l ase (Ab6An4 and l ess bas i c  i n  part i n tergrown 
w i th  quartz) ,  1 0  percent; quartz, 1 5  percent; aug i te ,  1 2  percent; o l i v i ne ,  2 percent; 
magne t i te ,  2 percent; apati te,  1 percent .  Secondary m i nera l s  are hornb l ende ( i n c l uded 
w i th aug i te); b i ot i te ,  10 percen t; and serpent ine  ( i n c l uded wi th o l i v i ne) . Ev idence i n ­
d i ca tes l a ter magmat i c a nd  hydrotherma l  a l tera t i on . 

Samp l e  N o .  P-4582 - One  of the typ i ca l  d i or i t i c  d i ke rocks exposed at the Va l se tz m i l l  dam i n  the N � 
sec . 28, T .  8 S . ,  R .  8 W . ,  Val setz quadrang l e ,  had the fo l l owi ng assemb l age: 

The rock i s  sa l t  and pepper i n  co l or . Magnet i te crysta l s  are v i s i b l e . Under the 
m i c roscope i t  d i s p l ays a hyp id i omorph i c  g ranu l a r  texture which tends toward d i abasi c .  
Mi nera l s  presen t are andesi ne (AbsAns to AbsAn2) ,  65 percent; g reen hornb l ende ,  2 1  
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percent; aug i te ,  6 percent; magnet i te ,  4 percent; apa t i te ,  1 percent; a n d  quartz, 2 
percent . C h l or i te ,  1 percent, was a secondary m i nera l . Late magmat i c  a l tera t i on 
resu l ted i n  the format ion of hornb l ende from aug i te and c h l ori te a l so probab l y  from 
aug i te . 

The d i str i but i on of i n trus ive rock i n  the Coast Range is g i ven by Snave l y  and Wagner ( 1 96 1 ) . The 
m i nera l ogy of the s i l l s and d i kes i s  d i scussed and chem i ca l  ana l yses and norms g i ven . A more comprehen­
s ive d i scuss i on of Coast Range i n trus ives i s  i n  prepara t ion for pub l i cat ion by the Oregon Department of 
Geo logy and Mi nera l I ndus tr i es . 

The average gabbro i c  i n trus ive rock i n  the Coast Range has the compos i t i on shown i n  the accompany­
ing box (Snave l y  and Wagner, 1 96 1 ) . 

S i02  
A I 20 3 
Fe20 3 
FeO 
MgO 
CaO 
Na20 
K20 
H20+ 
H20 -
T i02 
P205 
MnO 

Average 

54 . 5  
1 3 . 1 
3 . 5  
9 . 5  
2 . 3  
6 . 4  
3 . 3  
1 . 5 
1 . 5 
1 . 0 
2 . 0  

. 53 

. 25 

50 . 5  - 58 . 0  
1 1 . 0 - 1 5 . 0  
1 . 3 - 6 . 3  
6 . 7  - 1 2 . 8  

. 84 - 4 . 0  
4 . 8  - 7 . 7  
2 . 6  - 6 . 2  

. 48 - 2 . 1 

. 32 - 2 . 5 

. 25 - 2 . 8  
1 . 4 - 3 . 6 
. 1 6 - 0 . 94 
• 1 7 - 0 . 36 

Mode of or i g i n  

T h e  basa l t i c  magma , s u c h  a s  i s  now represen ted by 
the Fanno R idge s i l l ,  ev iden t l y  pene tra ted the enc l os­
ing sed imentary rock at  a l ow temperature and crysta l ­
l i zed i n  p l ace  wi thout marked grav i tat i ona l  sett l i ng .  
The fe l dspar crysta l s ,  wh ich  show fractures , may have 
a l ready started to form before the f ina l stage of i ntru­
s i on . The l ack of wa l l  rock a l terati on , other than 
bak i ng ,  poi n ts to a l ow-tempera ture magma wi thout 
abundant m i nera l i zers . Some sma l l  s i l l s and d i kes evi ­
den t l y  branch off from the l arger bod i es (see f igu re 1 2) . 

M i nera l og i ca l l y ,  the s i l l s are remarkabl y un i form 
throughout . Sect i ons of roof mater i a l  wh i c h  shou ld  
represent the fi rs t  coo l ed part of  the me l t  and therefore 
approximate i ts ori g i na l  compos i t i on are essent i a l l y  

t h e  same , m i nera l og i ca l l y ,  a s  sec t ions from deeper i n  the s i l l . P r imary band i ng o r  ori entat i on o f  crysta l s  
wh i ch might  i nd i cate movemen t dur ing cool i ng i s  usua l l y  absen t  or neg l i g i b l e . 

The feeder d i kes for the gabbro s i l l s have andes i ne  fe l dspar and aug i te that show a l tera t i on to g reen 
hornb l ende; otherwi se they are s im i l ar .  The d i ke at  the Va l setz dam , wh i c h  i s  typi ca l ,  conta ins  aug i te 
wh ich  i s  part i a l l y  a l tered to hornb l ende , and andes i ne wh i ch  i s  probab l y  due to l ate magmat i c  reac t ion . 

The feeder d i kes may refl ec t  a s l i g h t  change i n  magmat i c  compos i t i on ,  perhaps through d i fferent ia t ion 
at depth . Presence of hornb l ende i s  taken to mean an  abundance of water w i t h i n  the me l t .  Water may 
have been added by ass im i  l o t ion of sed imentary rock a t  depth or from a resurgence of magma . 

Feeders for the abundant  i n trusi ves ori g i nated from a magmati c chamber, probab l y  a batho l i th i c mass , 
wh i ch under l i es the Coast Range . The magma as f i rst  i n truded was a quartz-r i ch gabbro but tended to be 
more acid in l a ter phases . Certa i n  phases, suc h as d i kes in the 11orthern part of the E uchre Moun ta i n  
quadrang l e ,  wh i c h  are more comp lex m i nera l og i ca l l y ,  and the nephe l i ne syen i tes i n  the T idewater and 
Wa ldport quadrang l es ,  are evi den t l y  des i l i cated d i fferent i a tes . 

Age and corre l at ion 

Most of the i n trus ives of the Coast Range occur w i th i n  Eocene s tra ta . O l i gocene and younger beds 
are not common throughout most of the Coast Range but are present in a few p l aces a l ong the coast . 

Syen i te· i n  B l odgett Peak i n  the Wa ldport quadrang l e  pene trates the uppe r  part of the To l edo Forma­
t ion ,  wh i ch  has been ass i gned by Vokes to the m i dd l e  O l igocene (Vokes , Norbisrath , and Snave l y ,  1 949) . 
I f  the syen i tes are re l a ted to the same stage of i n trusi on as the other prom i nent  i n trus ives w i t h i n  the 
range ,  the i ntrusi ves a re not o l der than m idd l e  O l i gocene . The upper age l im i t  of the i n trusi ves i s  more 
d i ffi cu l t  to determ i ne i n  the Coast Range ,  for younger rocks a re m i ss i ng . I t  is probab l e ,  however, that 
the i n trus ions occurred pr ior to the format i on of the prom i nent eros i on surface upon wh i c h  the m i dd l e  
M i ocene Co l umbia R iver Basa l t  poured out .  The Co l umb ia R i ver Basa l t  rests o n  format i ons extend i ng i n  
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age from Eocene rocks a l ong e i ther s ide of the l ower Co l umb ia  R i ver to the l ower part of the M iocene 
Astor ia  Format ion near the mouth of the r i ver . Post-Mi ocene eros i on has been confi ned l arge l y  to d i s­
sec t ion of the o l der eros i on surface and the Co l umbia R i ver Basa l t ,  as i s  shown i n  northwestern O regon 
where remnants of basa l t  st i l l  cap h i gh l ands . 
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O ther corroborat i ve evi dence has been found by Vokes , Snave l y ,  and Myers ( 1 95 1 )  in their s tudy of 
Spencer Bu tte i n  the Eugene quadrang l e .  A l though the bu tte i s  not composed of typi ca l quartz-bear ing 
d i or i te or  gabbro , such as i s  found in  nearby C reswe l l B utte , i t  does ,  neverthe l ess , appear to be a s i l l  re­
l a ted to th i s  stage of i ntrusi on . Spencer Butte i n truded th e m i dd l e  O l i gocene Eugene Format i on . It was 
l a ter t i l ted and eroded and then surrounded by f l ows of basa l t  wh ich  may be part of the ear ly M iocene ba­
sa l t  f l ows i n  the L i t t l e  Butte Seri es (Peck,  1 960) . Because t i l ti ng of the O l i gocene s tra ta and subsequen t  
eros i on took p l ace before extru s ion o f  the fl ows , t h e  age  o f  i n trus i on wou l d  probab l y  be  c l oser t o  l a te 
O l i gocene than to ear l y  Mi ocene . 

Assum i ng that the s i l l s and d i kes i n  the Da l l as and Va l setz quadrang l es are re l a ted to s im i l a r  i ntru ­
s i ves e l sewhere i n  the Coast Range ,  the i r  emp l acement must have occurred some t ime  between m i dd l e  O l i ­
gocene and ear l y  M iocene . 

T e r r a c e  G r a v e l s  

Remnants of weathered g rave l s  cover an eros i ona l  surface cut  upon the ear ly Terti ary format i ons . 
These grave l s  are widespread northeast of Da l la s  near Po l k Stat i on , between R i c krea l l  and Sa l t  Creeks; 
remnants a re presen t  near Fa l l s C i ty and a t  the entrance to M i l l  Creek canyon . The conta i ned pebb les 
are common l y  2 to 4 i nches in d i ameter, med i um- to we l l -rounded , and embedded in a c l ay so i l  that i s  
probab l y  decomposed basa l t i c  sand and gri t . The grave l s  are thorough l y  decomposed near the surface and 
grade downward through  pebb l es w i th on ly  a she l l of decomposed mater i a l  i nto sta i ned unwea thered pebb l es .  

W i th i n  the map area the g rave l s  are not known to be th i cker than 50 feet and the average t h i c kness 
is be l i eved to be nearer 20 fee t . They l i e  upon a surface of truncated Terti ary strata . The surfa ce of the 
grave l  terrace i s  gen t l y  s l op i ng and in genera l para l l e l  to i ts basa l contact . Wherever the presen t  streams 
have cut i n to the terrace they expose the o lder  stra ta . The grea ter part of the terra ce near Po l k  Stat i on 
is j ust above 300 feet  in e l evat i on but it s l opes upward toward the canyon of R i ckrea l l  Creek near E l l e n­
da l e ,  where i t  i s  approximate l y  450 feet  i n  e l eva t ion . I ts even surface i nd i cates that i t  i s  construct i ona l  
rather than eros i on a l  i n  or ig i n . 

The grave l s  near Po l k S tat i on may be a ttri buted to R i ckrea l l Creek dra i nage , and s im i l a r  grave l s  i n  
the L i t t l e  Luck iamute and M i l l  Creek va l l eys were deri ved from the i r  respect i ve s treams . 

P i per  ( 1 942 , pages 32-33) descri bes s im i l ar depos i ts throughout the W i l l amette Va l l ey as fo l l ows: 

"A l ong the outer marg i n  of the ma i n  l ow l and p l a i n ,  common l y  from 30 to 1 00 feet 
above the p l a i n  and throughout a l l the l ength of the W i l lamette Va l l ey ,  there are scattered 
though consp i cuous remnan ts of a terrace formed by a coarse unassorted stream depos i t .  At 
most p l aces the depos i t  appears to be no more than a few tens of fee t th i ck  and common l y  
res ts o n  a bedrock she l f  that i s  h igher than the ma i n  l ow l and p l a i n ,  espec i a l l y i n  the north­
ern  ha l f  of  the  va l l ey . . . .  Everywhere th i s  terrace depos i t  i s  weathered rather severe l y  . . .  , "  

The grave l  stages i n  the W i l l amette Va l l ey have been d i scussed by A l l i son ( 1 936) . 
Mundorff ( 1 939 , pages 60-64) , who mapped the Sa l em quadrang l e  to the east of the Da l l as quadrang l e ,  
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notes t h e  grave l s  west of R i ckrea l l  and d i scusses the i r  or i g i n .  He  l i kewise conc l udes that they were pre­
dom i nan t ly  basa l t i c  i n  compos i t i on and transported from the Coast Range by R i ckrea l l  Creek . He sta tes 
that s im i l ar grave l s  had been descri bed by A l l i son and ass igned by h im  to the Kansan subd i v i s i on of the 
P l e i s tocene . 

The grave l s  i n  the terrace depos i t  near Po l k  Stat ion are obv i ous l y  more weathered than the Port l and 
grave l s  (Treasher, 1 942) and they are probab l y  o lder even though they l i e  a t  about the same e l evati on . 
The terrace i s  covered by a soi l der ived i n  part from decomposed grave l and perhaps i n  part from s i l t  wh i c h  
i s  probab ly  part o f  t he  W i l l amette S i l ts .  Large gran i t i c  erra t i cs are parti c u l ar l y  abundant upon t he  o l d  
grave l terrace . 

Ev idence of an  o l der stage of a l l uv i a t i on i s  represented by weathered g rave l s  l y i ng at an e l eva t ion 
of 600 or more fee t on Red Pra i r ie j ust  north of the Da l l as quadrang l e . These grave l s  may be seen a l ong 
Oregon H i g hway 22 about a m i l e  southeast of Bue l l .  They are made up of basa l t i c  pebb l es ,  now deep l y  
weathered and sta i ned br i ck red , that were ev iden t l y  contri buted b y  Mi  I I  Creek when base l eve l was h igh­
er i n  t he  W i l l amette Va l l ey . These grave l s  appear to be  more thorough l y  weathered and  d i ssected than 
the grave l s  near Po l k  S ta t ion and Da l l as .  

G l a c i a l  E r r a t i c s  a n d  t h e W i l l a m e t t e  S i l t s 

Erra t i cs of g ran i t i c  rock have been recogn i zed throughout the W i l l amette Va l l ey for some t ime be­
cause the i r compos i t i on i s  stri k i ng l y  d i fferent  from that of the coun try rock . A l l i son ( 1 935) and Lowry and 
Ba ldw in  ( 1 952) d i scuss the source and or i g i n  of these erra t i c s ,  note the i r  genera l  upper l eve l  of 400 fee t ,  
and poi nt out the existence of  s i l ts wh i c h  apparen t l y  accompan i ed the erra t i cs and wh i ch  are a l so fore ign  
to  the va l l ey . 

A l l i son ( 1 953) proposes the name "Wi l l amette S i l ts "  for the para l l e l -bedded sheets of s i l t  and asso­
c ia ted materi a l  that cover the g reater part of the W i l l amette Va l l ey l ow l and . He states ( 1 953, page 1 3) ,  
" The W i l l amette S i l ts are the l ast of the depos i ts on the va l l ey p l a i n  and though  water l a id  are c l ea r l y  of 
g l ac i a l  der iva t i on . "  The s i l ts ,  accord i ng to A l l i son ( 1 935, page 624) " . . .  consi s t  of angu l ar gra i ns or 
shreds of quartz, fe ldspars ,  m i cas, and a vari e ty of other m i nera l s  and of fragmen ts of gran i te ,  quartz i te ,  
basa l t ,  and other rocks . "  These s i l ts wou ld  b e  those that sett l ed from t h e  temporary body o f  water tha t 
bore the erra t i cs and thus are younger than much of the th i cker s i l t  descri bed by Ba l dwi n  ( 1 957) that was 
depos i ted in a l ake of cons iderab l y  l onger durat i on . 

A l l i son ( 1 935) conc l uded that the erra t i cs and s i l t  were deri ved from areas east of the Cascade Mount­
a i ns and broug ht  i n  by the Co l umbia R i ver when i t  was swo l l en  by me l t  waters dur ing a s tage of  g l ac ia t i on . 
The errat i cs were i ce-rafted to the i r  present pos i t i on dur i ng stages of pend i ng i n  the W i l l amette Va l l ey ,  
presumab ly  caused by  i ce jams i n  the Co l umbia R i ver be l ow Por t l and . 

Bretz, Sm i t h ,  and N eff ( 1 956) present rev ised ev idence of l a te g l ac i a l f l ood i ng when Lake Mi ssou l a  
broke near the Idaho-Montana border . I t  seems l ike l y  that the i ce-rafted errat i cs came i n  d uri ng the 
f l ood , when the front had suff i c i en t  g rad ien t  to sweep the bergs th is far south , and became stranded as the 
f l ood water receded . 

Errat i cs were found by the wr i ter i n  certa i n  parts of the D a l l as quadrang l e .  The occurrence of the 
l arger ones or g roups i s  shown on the accompany i ng geo l og i c  map . They are part i cu l ar l y  abundan t  u pon 
the o l der grave l terrace near Po l k S ta t ion ,  northwest of Da l l a s ,  and some occur upon spurs of Terti ary 
sed imentary rock near Sm i th fi e l d . The bou l ders seem to occur i n  c l usters or " nests , " a l thoug h some of 
th i s  g roup i ng may have been done by the farmers who dragged them from the f i e  I ds . Many are 3 or 4 feet 
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in d i ameter and a l arge percentage are coarse-gra i ned p l u ton i c  rocks such as gran i te . The la rgest erra t ic  
tha t  was found by the  wri ter i n  th i s  area rests upon a spur  west of  the  road about 1 m i l e  northwest of  Sm i th ­
f ie l d . I t  was 8 feet b y  4 fee t b y  2 �  feet i n  d imensi on . H owever, assoc i a ted w i th  the gran i ti c  rocks are 
a few l arge basa l t i c  bou lders , some of wh i c h  are s im i lar  to the Cascade Andes i te or Bor i ng Lava of P l i o­
cene age . Many of the gran i t i c  rocks are re l a t i ve l y  fresh ,  but a few have sta i ned surfaces and exter ior 
gra ins that have been l oosened , perhaps by hydra t i on . The basa l t i c  bou lders are usua l l y sta i ned on the 
outer surface but are fresh w i th i n .  A I though most of these bou l ders rest upon the surface now ,  they may 
have been embedded w i th i n  a th i n  veneer of s i l t .  I n  other parts of the va l l ey some gran i t i c rocks are 
found deep ly  buri ed w i th i n  the s i l t .  

The fol l ow i ng genera l rock types among the errat i cs were noted i n  the Da l l as quadrang l e : hornb l ende 
gran i te; b i oti te gran i te; granod i or i te; d i ori te; Cascade Andes i te (Bori ng Lava) ; Co l umb ia  R i ver Basa l t ( ? ) ;  
quartzi te; and gne i ss . 

A l though the ex i s tence of s i l t  is recogn i zed i n  many p l aces , i n  the Da l las  quadrang l e  at a l ti tudes of 
250 feet  or more i t  usua l l y occurs as a veneer over ex i s t ing forma t i ons . I f  i t  is present over the h i g her 
g rave l terraces , i t  i s  m ixed w i th the th i n  l ayer of soi l that rests on the rotten pebbl es . As mapped , the 
s i l t  i s  genera l l y i nc l uded w i t h  the a l l uv i um and i gnored a t  l eve l s  above the va l l ey bottoms where o l der 
format i ons crop out . I t  i s  recogn i zed , however, that a sparse cover i ng of the s i l t  i s  presen t i n  p l aces a­
bove the  contacts o f  t he  a l l uv i um and  s i l t  a s  mapped . S i l ts depos i ted from the  l a te P l e i s tocene l ake de­
scr i bed by Ba ldw in  ( 1 957) , wh i ch are so read i l y  observed between Sa l em and O regon C i ty predom i nan t l y  
a t  e l evati ons l ower than 225  feet ,  may  be  present i n  t he  va l l eys o f  R i ckrea l l Creek and L i tt l e  Luck i amute 
R i ver, but  i f  they exi s t  they are very th i n  and not separated on the map from the W i l l amette S i l ts of 
A l l i son . 

R e c e n t  A l l u v i u m  

The present streams have contr ibu ted to re l a t ive ly  widespread grave l s  and fl ood-p l a i n  sands and s i l ts 
that i n  genera l cover the o lder forma t ions,  parti c u l ar l y  a l ong the edge of the Wi l l amette Va l l ey i n  the 
Da l l as quadrang l e .  Recent grave l s  are common a l ong such streams as R i ckrea l l Creek and to a l esser ex­
tent the L i tt l e  Luck iamute R i ver . The l ess d is t i nc t  channe l s  of Baskett S l ough ,  the var i ous  forks of Ash 
Creek ,  and even the l ower va l l eys of the ma jor s treams are l i ned by f ine-gra i ned a l l uv i um . I n  the more 
moun ta i nous parts , the s treams are ac t ive ly  mov ing  coarse mater i a l ,  but where the va l l eys broaden out to 
jo i n the Wi l l amette Va l l ey fi ner mater i a l  i s  be i ng deposi ted upon ad jacent  fl ood-p l a i ns . 

--



STRUCTU RAL GEOLOGY 

The format i ons i n  the D a l l as-Va l setz area have been gent l y  fo lded and i n  a few p l aces fau l ted . Sev­
era I stages of deformat i on are recogn i zed . 

Fo lds  

The S i l e tz R i ver Vo l can i cs crop out i n  an east-trend i ng h igh , bordered a l ong the northern edge by a 
fau l t  and p l ung i ng eastward beneath the W i l l amette Va l l ey .  The vo l can i cs were encountered a t  a depth 
of 3, 500± feet in the Reserve O i l  & G as Co . we l l  a short d i stance northeast of the D a l l as quadrang l e  i n  
sec . 3 1 , T .  6 S . , R • 4 W . 

The Tyee Format i on apparent l y  d i ps southeastward from the southern s ide  of the up l i fted vo l can i cs and 
i s  warped by a sha l l ow sync l i ne p l ung i ng northeast toward Fanno R idge . 

Beds of the Yamh i l l  Format ion north of the l arge fau l t  d i p  northward toward the ax is  of a sha l l ow syn­
c l i ne that para l l e l s  the u pper part of Gooseneck Creek i n  the S her idan quadrang l e .  The upper part of the 
L i t t l e  Luck i amute R iver appears to fo l l ow the ax i s  of a gen t l y  p l ung i ng  sync l i ne from i ts h eadwaters to 
Br idgeport . 

A sha l l ow syn c l i ne p l unges southeastward toward R i ckrea l l  Creek i n  the P i oneer Loop area northwest 
of Da l la s . Beds of the R i ckrea l l  L imestone Member and the basa l part of the Yamhi l l  Format ion d i p  south 
and southeastward from the h i g h  of S i l etz R i ver Vo l can i cs para l l e l i ng  R i ckrea l l Creek . 

The struc tura l trends w i t h i n  the l a te Eocene Spencer Format i on a re more d i ff i cu l t  to determ i ne . I n  
genera l ,  the d i ps are eas tward , but many sma l l  f l exures are presen t  and some of the att i tudes shown may 
be due to s l ump or l oca l fau l ts .  

The s i l l s are gen t l y  warped i n  the cen tra l and northern part of the Va l setz quadrang l e . I t  i s  possi b l e  
that they are fo l l ow ing prev i ous ly  deformed sed imentary rock i n  part , but th i s  i s  d i ff i cu l t  t o  estab l i sh be­
cause , as noted , they rest on the vo l can i c  h i g h  in p l a ces and wi th i n  a few m i l es appear to be we l l  up i n  
the sed imentary sect i on . T h e  re l a t i onsh i p  imp l i es that there i s  a n  unconform i ty w i th i n  the sed imentary 
ser ie s ,  wi th the s i l l s  fo l l owi ng h i g her, l ess deformed beds . The s i l l s i n  the upper part of the L i t t l e  Lucki ­
amute dra i nage have about the same genera l at t i tude as the gent l y  p l ung i ng Yamh i l l  sed imentary rocks . 

Fau l ts 

The ma jor fau l t  recogn i zed w i t h i n  the Da l l as and Va l se tz quadrang l es bounds the northern s ide of the 
S i l e tz R i ver Vo l ca n i cs h i g h l and from Rock Creek va l l ey on the west to Do l ph Corners on the east . The 
fau l t  was not traced farther east; i t  may be pre-Spencer, thus not affect i ng l a te Eocene beds . The north ­
ern s ide i s  down dropped probab ly  more than 1 , 000 feet throughout much of i ts l ength . I t  i s  d i ffi cu l t  to 
determ i ne whether the h i g her pos i t i on of the basa l t i c  mass i s  due to up l i ft a l ong the fau l t  or to fo l d i ng . 
The fau l t  appears to be fa i r l y  steep as shown by i ts re l a t i ve l y  stra i gh t  trace . Branch i ng fau l ts bound the 
western ends of the i n trus i ve rock in Rock Creek . Un l ess the i n trusi ons were g u ided by pre-exi s t i ng fau l ts ,  
i t  wou l d  appear tha t fau l t i ng accompan i ed and fo l l owed i nvasi on of the s i l l s .  A l ong , prom i nent d i ke i n  
the Sp i r i t Mounta i n  quadrang l e  mapped by Ba ldw in  and Roberts ( 1 952) apparen t l y  fo l l ows a somewha t 
para l l e l  fau l t .  

Severa l other fau l ts ,  some of l i tt l e  throw, are suggested by offsets of stra ta . O ne cross i ng the d i v ide  
between Bou l der and M i l l  Creeks offsets the R i ckrea l l  L imestone Member . The  s i l l s a re  term i na ted abrupt l y  
i n  some p l aces, b u t  i t  i s  d i ff i c u l t t o  determ ine  whether th i s  i s  t h e  resu l t  o f  fau l t i ng o r  o f  i n i t i a l  i ntrusi on . 
The magma may have fo l l owed strata t i l l  i t  reached pre-ex ist i ng l i nes of weakness . H ere i t  may have 
pushed aside the s tra ta wi thout con t i n u i ng across ,  thus react ivat i ng l o.ca l  fau l ts .  

I t  i s  notab l e  that a l l of the tri butar ies of the South Fork of the S i l e tz R i ver between the dam and th e 
j unc t ion w i th  the N orth Fork are d i rec t l y  oppos i te each other and may refl ect  a seri es of para l l e l  fau l ts .  

--
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D i fferent i a l  eros i on has been parti cu l ar l y  effect i ve i n  shapi ng the var ied topography , wh i c h  ranges 
from the stage of youth in the Va l setz quadrang l e  to l a te matur i ty i n  the eastern ha l f  of the Da l l as quad­
rang l e . The s i  l i s cap the h i g her peaks and the i r  super i or resistance to eros i on i s  the d i rec t  cause of most 
of the h i gher mountai ns . The S i l etz R i ver Vol can i cs have been eroded to form narrow, steep-wa l l ed can­
yons and serrated r i dges such as Darn Peak and surround i ng terrane . 

Where the s treams cut  through sed imentary rock ,  the va l l eys broaden not i ceab l y  i n  contrad is t i nc t ion 
to those cut i n  e i ther the i n trus ive or vol can i c  roc k .  The broad Va l setz bas i n  has been carved i n  sed i ­
mentary rock . As the bas i n  was eroded , the Fanno R idge s i l l  was underm i ned and l arge b l ocks fe l l  down 
the s l ope . Th i s  process is at work a l ong the L i tt l e  Lucki amute R i ver between F a l l s  C i ty and B l ack  Roc k .  
The canyon i s  qu i te narrow where the stream i s  f l ow ing through the gen t l y  d i pp ing  s i l l ,  but widens not i ce­
ab ly  i n  t he  v i c i n i ty o f  B l ack Rock, wh ich  i s  wi th i n  a sed imentary area beneath t he  s i l l .  The l ow,  rounded 
h i l l s nearer the W i l l amette Va l l ey have been carved in softer sed imen tary rock . 

I n  genera l the s i l l s tend to form re l a t i ve l y  f l a t  p l a teaus or gent l y  d i ppi ng s l opes . Where the streams 
have cut throug h to l ower format ions , the area l pattern of the i n terfl uves i s  f inger-shaped in ou tcrop ,  as 
i s  shown by tr i buta r i es of the N orth Fork of the S i l etz R i ver . Sma l l er s treams that have not succeeded i n  
cutt i ng through have eroded sha l l ow va l l eys t o  the edge of the s i l l s ,  where they d rop ra ther abrupt l y  i n to 
the l a rger va l l eys cut  i n  under l y i ng weaker sed imentary rock . There are a few p l aces where the s i l l s a re 
t i l ted enoug h to form somewhat h i g her peaks or r idges . These peaks , such as Laure l ,  Brown ( i n  sec . 1 2 , 
T .  8 S . ,  R .  7 W . ) ,  and S tott Moun ta i ns ,  are s l i gh t l y  upturned edges of s i l l s that r i se a l i tt l e  above the 
genera l s i l l  l eve l . O ther peaks , such as Fanno and R i l ey ,  appear to be h i gher protuberances above the 
top of the s i l l  and may have been caused by i n i t i a l  i ntrus i on ra ther than l ater deformat i on . In most i n ­
s tances these peaks are accen tuated by  deep eros i ona l  va l l eys on  one  or more s ides . An examp l e  o f  th i s  
i s  Fanno Peak, wh i c h  r i ses h igh above the town of Va l setz, yet on ly  a few hundred feet above the genera l 
l eve l  of the s i l l  to the north . 

The d i kes and more steep l y  d i pp i ng s i l l s control topography i n  a d i fferent way . The streams have cut  
va l l eys that  vary i n  w id th accord i ng to  the type of  rocks encountered . The ma jori ty of  the constri c t i ons 
are caused by d i kes . G ood examp l es may be noted a l ong the Luck iamute R iver south of Ba ld Mountai n 
(Monmouth Peak) , the North Fork of Rock Creek,  and Sunsh i ne Creek i n  the sou thwestern corner of the 
Va l setz quadrang l e  and at  the Va l setz dam . 

A somewhat d i fferent type of constr i c t ion takes p l ace where s tream va l l eys cross the s i l l s .  As the s i l l s 
usua l l y  d i p  at a much l ower ang l e  than the d i kes ,  the constri ct i ons are l onger . N otab l e  examp l es a re 
seen j u st west of Fa l i s C i ty and at the mouths of Tea l and Grant  Creeks . 

Most of the waterfa l l s  and cascades are caused by the retrea t of the streams to a po i n t  where they 
drop over the edge of s i l l s .  Warn i ck Creek fa l l s ,  the h i ghest w i th i n  the area and one of the h ighest i n  
the Coast Range , tumb l es about 200 fee t over the Fanno R idge s i l l ,  and i ts m i g ra t i on upstream i s  a i ded by 
a we l l -deve l oped jo i n t  system i n  the s i l l .  Bou lder Creek fa l l s (fi g ure 8) , wh i ch drops near l y  40 feet ,  i s  
caused by  a cond i t i on s im i l ar t o  that o f  Warn i ck Creek fa l l s ,  a l though t h e  s i l l  i n  th i s  i nstance i s  sma l l e r  
and j o i n t i ng i s  l ess ev ident . Severa l rap ids and  cascades , s uch  as those a l ong t he  Luck iamute R i ver south 
of Ba l d  Mounta i n  (Monmouth Peak) are caused by i n trus i ves . The L i t t l e  Luck iamute R i ver descends over 
severa l s i l l s form i ng fa l l s west of B l ack  Rock . 

The fa l l s of the S i l e tz R i ver a few m i l es be l ow the forks i s  an excepti on to the genera l ru l e  and not 
caused by i n trus i ve rock . Part i cu l ar l y  l arg e masses of basa l t i c  brecc ia  b lock the ri ver wh i c h  drops i n  a 
ser ies of cascades . S i nce the wa l l s of the va l l ey a re very steep i n  th i s  canyon , the ev i dence favors land­
s l i d i ng i n  the creat ion of  th i s  fa l l s .  

Even more comp lex va l l ey cross-sect iona l  profi l es were found where a l l  th ree u n i ts ,  name l y  vo l can i c  
f l ows , sed iments ,  and cappi ng i ntrus i ves , are presen t .  The genera l i zed cross-sect i ons i n  fi gure 1 3  show 
the effect of the format i ons upon the topography . 
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F i g ure 1 3 .  Genera l i zed cross sect i ons show i ng the effect of the format i ons 
u pon the topography . 

A .  

B .  

Sect ion across upper Bou lder Creek para l l e l  to 44° 55 ' l ong i ­
tude showi ng the prof i l e  where the s i l l  rests d i rec t l y  o n  the 
basa l t . 

Sect i on from Fanno Peak sou thwestward across the Va l setz 
m i l l pond showi ng the excavat ion of the bas i n in the sed imen­
tary rock , and undercutt i ng and s l umpage of  b l ocks of  gabbro . 

N 

C .  Sect i on across R i ckrea l l  Creek southward 
to Fa l l s C i ty ,  showi ng re l a t i onsh i p  be­
tween the s i l l ,  sed imentary rock ,  and 
basa l t i c  brecc i a .  R i ckrea l l  Creek has 
str i pped the s i l l  and sed imentary rock 
from the basa l t  as it m i g rated down the 
d i p .  
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The Coast Range i s  a pos i t i ve area wh i ch  appears .
to have been ri s i ng dur i ng the l a ter ha l f  of the Ce­

nozoi c .  The streams were probab ly  consequent upon the sed imentary cover over l y i ng the i n trus ive rock 
and governed by i ts struc ture . As the up l i ft cont i nued , most of the s i l l s were uncovered and d i ssec ted , 
and the streams were then super imposed upon the feeder d i kes and the S i l e tz R iver Vo l can i cs much  as they 
are today . Fau l ts may have he l ped gu ide stream pattern in p l aces . 

A l though some of the watercourses, such as the sma l l  sou th-trend i ng ones sou th of Da l l as ,  are subse­
quent and rough l y  a l i g ned w i th the str i ke of the beds , the l arger streams have undoubted l y  been super im­
posed upon the  stra ta on wh i c h  we now fi nd them . R i ckrea l l  Creek nea r l y  ski r ts t he  edge of  the  o l der 
S i l e tz R i ver vol can i c  h ig h l and . The structure i s  shown in  fi g u re 1 3 .  Perhaps the creek has m i gra ted down 
the d i p  s i n ce the south s ide of the va l l ey is much steeper than the l onger d i p  s l ope to the north . 

Ash Creek,  an  i n term i tten t stream , drai ns the eastern edge of Mt . P i sgah . The north branch dra i ns 
the cove south of D a l l as .  Where the branch  goes through the town it shares the same va l l ey as R i ckrea l l 
Creek and cou l d  der ive some of i ts wa ter from a h i gh-water stage of R i c krea l l Creek, wh i c h  has been ag­
g rad i ng i ts channe l wi th g rave l and sand . The north branch  of Ash Creek, wh i c h  has a very l ow grad ien t  
and  wh i c h  m igh t  norma l l y dra i n  i n to R i ckrea l l  Creek,  i s  crowded aga i nst t he  south wa l l  o f  t he  va l l ey .  

There are severa l examp l es of stream p i racy i n  th i s  part of the Coast Range . The headwaters of the 
Luck iamute R iver nea r l y  enc i rc l e  Ba l d  Mounta i n  (Monmouth Peak) . At one t ime the stream on the north 
s ide of Ba l d  Moun ta i n  conti nued westward to the S i l e tz R i ver through Va l setz,  co l l ec t i ng  the tr i butari es 
f l owi ng from Fanno R idge . However , the Luck i amute dra i nage,  i n  work i ng headword , cut to a poi n t 350 
feet l ower than the upper S i l e tz, and a tri bu tary of the Luck iamute effected the capture of the uppermost 
S i l etz and d iverted it to i ts present c i rcu i tous course . 

· 

A second capture by the Luck i amute i s  immi nent at the po i nt where the Va l l ey & S i l e tz  Ra i l road 
l eaves the S i l e tz R i ver va l l ey and descends to Camp W a l ker ( SW* sec . 1 ,  T .  9 S . ,  R .  8 W . ) . The gap 
through wh i c h  the ra i l road passes i s  l ess than one contour i n te rva l ,  perhaps 25 feet ,  h i g her  than the l eve l  
of Va l setz Lake . After th i s  p i racy takes p lace ,  i t  w i l l  be  but a short t ime unt i l the  en t i re eros iona l  bas i n  
dra i ns eastward and  the narrow va l l ey by  t he  dam  becomes a wi nd gap . 

Both the headwa ters of Fourth of J u l y  Creek and B i g  Rock Creek have a marked advantage i n  grad i en t  
over t he  South Fork o f  t he  S i l e tz  R i ver i n  t he  Va l setz basi n .  A l though  they w i l l  be s l ower i n  captu r i ng 
the bas i n  than the headwaters of the Luck iamute,  there i s  the probab i l i ty that they , i n  part i cu la r  B i g  Roc k 
Creek, wi I I  eventua l l y w i n  over the Luck i amute R iver and estab l i sh westward dra i nage aga i n ,  because 
they d ra i n  more d i rec t l y  to the sea . 

Another stream capture is ev ident where B i g  Rock Creek beheaded S unsh i ne  Creek . N ear ly  a l l  the 
tri butar ies from the south s ide  of Chand l er Mounta i n  once f l owed westward by way of Suns h i ne Creek . 
B i g  Rock Creek has I owe red the upper va I I  ey a I i tt l  e more than 1 00 feet s i nee capture . 

The s treams that  are effect i ng the capture of the Va l setz basi n ,  both the Lucki amute R iver  and B i g  
Rock Creek, cut  t he i r  va l l eys most l y  i n  sed imentary rock except for a few d i or i te d i kes . However,  many 
m i l es of the S i l e tz R i ver, as we l l  as the l ower course of Sunsh i ne  Creek,  are through re l a t ive l y  res i s tan t 
basa l t  wh i ch  has re tarded down-cutt i ng . A l though Rock Creek, l i ke Sunsh i ne Creek,  f l ows i n to the S i ­
l etz R i ver ,  i ts route through sed imen tary rock g i ves i t  a n  advantage . 

I t  i s  poss i b l e  that l a te Cenozoi c arch i ng of the Coast Range t i l ted th e headwaters of the S i l e tz east­
ward . The cen ter of the range i s  appa ren t l y  j ust wes t of Va l setz . At one time there was s l i g h t  a l l uv i a t ion 
i n  the Va lsetz bas i n ,  as shown by g rave ls  i n  the l ower part of Fanno Creek . Whether th i s  a ll uvi at i on was 
caused by P i e  istocene sea l evel changes , eastward t i  I t i  ng of the dra i nage,  or other causes has not been 
determ i ned . 

- ---
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The geo log i c h i s tory of the Da l l as and Va l setz reg i on s tarts w i th the submar i ne  extrus i on of a very 
th ick  ser ies of ear l y  Eocene vo l can i c  brecc ias ,  w i th depos i ti on of mari ne- l a id tuffaceous beds , and per­
haps erupti on of a few subaer ia l l ava f l ows . After vo l can i sm ceased , up l i f t ,  warp ing ,  and eros i on oc­
curred . The Tyee Format i on was l a i d  as a th i ck b l anket of mass ive,  m i caceous sed imentary rock . 

Abundant m i ca ,  some stra i ned quartz, and other metamorph i c  m i nera l s  poi nt  to a souther l y  source for 
the Tyee sed imentary rock,  perhaps the pre-Tert iary sch i sts of the K l amath and S i ski you Moun ta i ns . There 
is a tendency for the sed imen tary rock to become l ess mass i ve l y  bedded in the northern part of the Coast 
Range ,  the part of the bas i n  that was probab ly  farthest seaward . The Yamh i l l  Format ion probab l y  repre­
sents a conti nuat ion of depos i t i on in the northern part of the Coast Range bas i n  after Tyee depos i t ion to 
the south had ceased . In the D a l l as-Va l setz area , l oca l unconform i t i es deve l oped next to vo l ca n ic  h i g hs ,  
w i th  poss i b l y  conti nuous sed imentat i on occurr ing farther out i n  the bas i ns . Warp ing apparent l y  occurred 
in the map area between depos i t ion of Yamh i l l  and Spencer Format i ons, wi th s l i g ht unconform i t i es deve l ­
opi ng i n  some p l aces, but perhaps wi th con t i nuous depos i t i on i n  downwarped bas i ns .  

Post-Tyee fo l d i ng and fau l t i ng i n  the Coast R(lnge ,  parti cu l ar l y  south of the map area , was accompa­
n ied by widespread eros i on wh i c h  truncated the fo l ds and in p l aces uncovered the S i l e tz R i ver Vo lcan i cs ,  
so  tha t  the  sed imen tary rocks of  the l a te Eocene seas l ie unconformab l y  upon a vary i ng th i ckness of  sed i ­
mentary rock . T he  structura l trends estab l ished by  t h e  post-Tyee stage o f  deformati on i s  common l y  tra ns­
verse to the north or south trend of the range . The l a te Eocene beds , i nstead , seem genera l l y  to para l l e l  
the edges of the Coast Range . T h e  Keesey sed imentary rocks are more res tr i c ted i n  area l extent than these 
of the Spencer Formati on ,  and it is doubtfu l if the succeed i ng O l i gocene depos i ts ever covered much  of 
the Coast Range . I n  fact ,  each younger mar ine forma t ion appears to have been more restri cted , so tha t 
the M iocene Astor i a  Format i on d id  not penetra te i n l and to any marked degree except a l ong the l ower Co­
l umbia R i ver va l l ey,  the probab l e  pa thway for the O l i gocene seas i nto the W i l l amette Va l l ey . 

The l a te Eocene sed imentary rock was probab ly  i n  part der ived from the crests of the o lder  fo l ded 
formati ons as we l l  as the s ti l l  o l der h i g h l ands . Some contemporaneous vo l can i sm occurred as the Gobl e 
Vo l can i cs were extruded a l ong the l ower Co lumb ia  R i ver and contemporaneous vo l can i cs a t  H eceta Head . 
F l ows of th i s  stage are ev ident l y  present  a l ong the eastern boundary of the Da l l as quadrang l e . 

A change i n  sed imentati on dur ing m i dd l e  O l i gocene t ime accompan ied the i nvasi on of the P i ttsburg 
B l uff and Eugene seas, in wh i c h  the depos i ts were more arenaceous in nature . Remnants of these forma­
ti ons wrap around the north end of the Coast Range and extend seaward i n  a be l t  wh i ch  roug h l y  para l l e l s  
the trend of the l ower Co l umbi a  R i ver . Genera l l y  equ i va l ent  beds are found i n  s u c h  p l aces a l ong the 
coast as Coos Bay and Yaqu i na Bay . From the l ate O l i gocene to the ear l y  M iocene a l arge vo l ume of 
gabbro i c  magma was i n jec ted i n to the sed imen tary series i n  the form of w idespread s i l l s and d i kes . 

A l ong stage of eros i on ,  some of wh i ch probab l y  occurred i n  exposed parts of the Coast Range duri ng 
the O l i gocene ,  had by m idd l e  Mi ocene formed a mature eros i on surface in western Oregon wh i c h  truncated 
Eocene and uppermost 0 I igocene format i ons a l i ke .  · I t  i s  probab l e  that th i s  stage of eros i on had uncovered 
some of the Coast Range i ntrus i ves and contri bu ted sed iments to the Astor i a  seas . The Coast Range seems 
to have been a pos i t ive area s i nce the O l igocene . D uri ng the midd l e  Miocene in northwestern O regon , 
a widespread sheet of Co l umb ia  R iver Basa l t  covered the mature topography and extended to the Sa l em 
area a short d i stance east of D a l las . 

The Coast Range has been i n termi tten t ly  up l i fted throughout the P l i ocene and P l ei stoc ene . There i s  
ev i dence i n  the  nor th ern part of the  Coast Range tha t du r i ng  th e ear l y  P l iocene the Co l umbia R ive r  Basa l t  
was fo l ded and l arge val l eys formed . The va l l eys were part i a l l y  fi l l ed by g rave l s ,  sands , and si l ts s imi l ar 
i n  age to the Troutda l e  Format ion . Sed iments equ iva l en t to the Trou tda l e  Formation have not been rec ­
ogn ized i n  th e Da l l as and Va l setz area . 
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Cont i n ued P l e i stocene up l i ft of the Coast Range i s  respons i b l e  for the youthfu l i n c i s ion of the streams 
as we l l  as the upra ised mar ine terraces a l ong  the coast . I t  has res u l ted in V-shaped va l l eys wh i c h  cu t  
through the res i stan t  i g neous i n trus i ves and f l ows . Va l l eys through the l ess res i s tant  sed imentary rock  are 
broader . A l though the coast s treams have been recen t l y  drowned for severa l m i l es upstream,  i n  the i r  u p­
per reaches they have a youthfu l prof i l e  wh i ch i n c l udes fa l l s and rap ids . 

Many of the peaks i n  the cen tra l part of the Coast Range are formed of the more res i s tant i n trus i ves 
and stand as eros iona i remnants above a genera l eros i ona l  l eve l approx imate l y  1 , 250 feet above sea leve l . 
Th i s  eros i ona l  l eve l  i s  bes t deve l oped upon the sed imentary rock ,  and d i ssect i on of th i s  surface has formed 
sharp d iv i des, steep s l opes, and s tream profi l es not yet at  g rade . Th i s  re l a t ionsh i p  was recog n i zed and 
d iagrammed by Sm i th ( 1 926,  p .  279) . 



ECONOMIC GEOLOGY 

L i m e s t o n e  

Introduction 

Limestone is produced in the area west of Dallas for agricul tural use and for the manufacture of port­
land cement. The l imestone is relatively low grade, containing slightly more than 50 percent calcium 
carbonate . For this reason i t  cannot be hauled for for agricul tural purposes. On the other hand, the 
presence of si l ica and alumino in the l imestone makes i t  valuable for the manufacture of ceme n t .  Lorge 
tonnages ore shipped to Oswego, where it is blended with high-grade l imestone imported from Texodo 
Island, British Columbia, and converted into portland ::ement by the Oregon Portland Cement Co. The 
demand for l imestone in the W i l lomette Volley w i l l  continue to grow and although many of the deposits 
are not now economically valuable, either because of their quality or location, they may be exploited in 
the future . 

The Oregon Portland Cement Co . ,  the largest producer of l imestone in the W i l lomette Volley, ob­
tains its supply from its quarry near Oakdale Rood southwest of Dal las (see figure 14) . Two small com­
panies, both producers of agricultural l imestone, hove at times operated quarries south and east of the 

Figure 1 4 .  Aerial view looking northeast at  Oregon Portland Cement Co. quarry 3 miles southwest of 
Dallas.  Quarry is in  the Rickreall Limestone Member of the Yamhi l l  Formation. 
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cement company quarry . These three quarr i es a re  i n  the R i ckrea l l  L imestone Member a t  the base of  the 
Yamh i l l  Formati on . 

47 

One of the purposes i n  mapp i ng the Da l l as and Va l setz quadrang l es was to determ i ne whether add i ­
t i ona l  depos i ts o f  l imestone o f  i n terest i ng qua l i ty and quant i ty were avai l ab l e  i n  t h e  area . Severa l 
depos i ts occupyi ng the same stra t ig raph i c  hori zon as the R i ckrea l l  L imestone Member were found (see geo­
log i c  map1 p l a te l ) r  but mos t of these are e i ther impure or re l a t i ve l y  i naccess ib l e . Cong l omera t i c 1  gr i tty 1 
ca l careous l enses appear at other poi n ts a t  the base of the Yamhi l l  Format i on . 

A few l enses of ca l careous sandstone occur w i th i n  the upper part of the S i l e tz  R i ver Vol can i cs . 
The S i l e tz R iver Vo l can i cs are truncated and over l a i n  unconformab l y  by the basa l l imestone of the 

Yamhi l l  Format i on 1  wh i ch was l a i d  down dur ing an on l ap of the vo l can i c  h i g h l and . I t  can safe l y  be sa i d  
that t h e  greatest number o f  I i mestone depos i ts I i e  a t  o r  a short d i s tance above t h e  top o f  t h e  vo l can i cs . A 
c l oser search a l ong th i s  contact  m igh t  d i s c l ose workab l e  depos i ts .  L imestone i s  not common i n  the th i ck 
Terti ary sect i on of sandstone and sha l e  of western Oregon 1 therefore i t  i s  s i g n i f i cant  that the known l ime­
stone depos i ts 1  wi th few except i ons 1  res t upon or near the S i l e tz R iver Vo lcan i cs .  

R i ckrea l l  L imestone Member of the Yamh i l l  Format ion 

Oakda l e  depos i t : The l argest conti nuous l ens of l i mestone i n  th i s  reg i on i s  s i tuated near Oakda l e  
School about 3 m i l es sou thwest o f  D a l l as .  The l e ns i s  part of t h e  R i c krea l l  L imestone Member of t h e  Yam­
h i l l  Formati on . 

The Oregon Port l a nd Cement Co . opera tes a quarry i n  th e NE�  sec . 1 2 ,  T .  8 S . ,  R .  6 W .  The rock ,  
averag i ng 55 percent CaC03,  i s  u t i l i zed i n  th e manufac ture o f  cement a t  the company ' s  p l an t  a t  Oswego , 
Oregon . L imestone o f  s i m i l a r grade has been quarr i ed for agr i cu l tura l u se from the T .  T .  Leonard  property 
in the S E�  sec . 1 1 1  T .  8 S . , R .  6 W , , and from the Me Bee property near L i berty Road i n  the NE�  sec . 
1 2 , T .  8 S . ,  R .  6 W .  

A c l ose exam i na t ion of the l imestone revea l s  the presence of many sma l l  Foram i n i fera tests a s  we l l  as 
fragments of l arger she l l s  and ca l careous a l gae i n term i xed w i th tuffaceous materi a l  deri ved from the o l der 
vol can i cs . The rock has been d i ssolved a l ong prom i nent jo in ts or sma l l  fau l ts so that i t  is uneven; some­
what l i ke the " Karst" topography that forms in l imestone reg i ons in other parts of the wor l d  (see f i gu re 7) .  
D i sso l v i ng of the l imestone apparen t ly  occurred after the depos i t i on of the over l y i ng strata . I f  erosi on 
had occurred pri or to the t ime the over l y i ng sha l e  was depos i ted 1 the spongy1 res i dua l  materi a l  wou l d  not 
be present i n  the uppermost part of the I imestone l ens . Rather than to pos tu l a te eros i on of a once cont i  n­
uous  l ayer of  l imestone 1  i t  seems better to conc l ude that  the l enses were la id  down i n  l im i ted areas favor­
ab le  to depos i t i on . 

By fa r th e l argest vo l ume  of roc k  quarr i ed from the l imesto ne l en s  has come from the Oregon Port l a nd  
Cemen t Co . property . A sma l l amou nt was  quarr i ed pr ior to 1 9 1 1 .  Du r i ng th e ear l y  1 920 ' s  extens i ve 
dr i l l i ng was done  i n  an area tha t  i s  now l a rge l y  quarr i ed . D r i l l i n g  dur i ng 1 946 a nd 1 947 d i sc l osed add i ­
t iona l  ton nage and  exp lorat ion has con t i nued i n termi tten t l y  s i n ce  th a t  t ime . 

I n  the ear l y  days the rock was worked by hand and transported by narrow-gauge ra i l road to a bunker 
from wh i c h  i t was l oaded for s h i pment by ra i l road to the Oswego p l an t . The fi rst  rock quarr i ed was ob­
ta i ned in the bottom of the va l l ey where the sma l l  stream had str i pped the overburden and exposed the 
l i mestone . 

The rock i s  massive l y  bedded and i n  p l a ces separated from underl y ing  beds by more arg i l l aceous l ay­
ers . I t  can be quarr i ed i n  benches . The overburden i s  str i pped; the rock i s  dr i l l ed and b l asted and then 
l oaded by power shove l  i n to trucks wh i c h  convey it to the l oad i ng docks bes ide  the company-owned branch 
of  the ra i l road that l eads southward to the F a l l s  C i ty branch of  the Southern Pac i f i c Ra i l road . Expans i on 
of the Oswego p l an t  has l ed to grea t l y  i ncreased demand for l imestone and product i on has i ncreased to a 
h i g h  degree s i nce the wri ter pub l i shed h i s  f i rst report (Ba l dwi n 1  1 947) . 

The l imestone depos i t  pro jec ts northeastward from the cement quarry through the d iv ide  between i t  
and the North Fork of Ash Creek . At the northeast end e i ther i t  i s  th i nner or much of i t  has been removed 
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by  eros ion . Some re l a t ive ly impure l imestone was quarr i ed a l ong t he  northwest s i de  o f  t h i s  va l l ey of Ash 
Creek for the construct ion of the Po l k County Courthouse i n  Da l l as .  

Impure l imestone cropp ing  out on the McBee property near L i berty Road i s  the farthest eastward that 
this l i mestone l ens has been traced . As the l imestone seems to para l l e l  the s l ope , there i s  the possi b i l i ty 
that some of i t  has been stri pped by eros i on . 

The l imestone exposed i n  the T .  T .  Leonard quarry stri kes near l y due eas t ,  whereas that i n  the ce­
men t quarry stri kes about N .  10° E . ,  wh i ch i nd i cates an  ant i c l i na l  struc ture p l ung i ng to the southeast . 
The l imestone l ens apparen t l y  pro jects through the h i l l  to the va l l ey of Waymi re Creek and connects w i th 
the depos i t  i n  that area . Dr i l ' l  records kept by Mr . Leonard show that the l imestone th i ns to the south , 
grad i ng i n to ca l careous sandstone presumab l y  of the Yamh i l l  Formati on . 

Beds of impure l imestone or ca l careous sandstone para l l e l  Canyon Road a l ong Waym ire Creek from the 
upper br idge southwestward for more than a m i l e  before l os i ng most of the i r  ca l careous conten t . The ca l ­
careous hori zon trends westward t o  a poi n t  where i t  p l unges between a s i  I I  and the vo l can i c  mass . The 
depos i t  i s  crossed i n  at  l east two p l aces by sma l l s tream va l l eys which cut  through a hogback r idge i n  wh i ch  
t he  beds stri ke N .  65° to  80° E .  and  d i p  7°  to  1 0° s .  The  beds con tai n i ng l imestone may be  near ly  1 00 
feet i n  th i ckness . Al though the l ime conten t  i s  not known , a few of the beds cropp i ng out i n  the road are 
of fa i r  qua l i ty and dr i l l i ng cou l d  prove the va l ue of the depos i t .  The overburden cons i s ts of soi l and weath­
ered rock in p l ace . Th i s  depos i t  i s  l ocated next to an a l l -year road and about 2 mi l es from the Fa l l s C i ty 
branch of the Southern Pac i fi c Ra i  I road . 

Bou lder Pass depos i t : A sect ion of impure l imestone 50 feet t h i ck  at the base of the Yamh i l l  Format ion 
crops out i n  sees . 1 3  and 24, T .  7 S . ,  R .  8 W .  The depos i t  l i es between Bou l der Pass and the head of 
Mi l 'l Creek . A road a few feet above the l imestone l ens para l l e l s  the contact  of the over l y i ng s i l l .  The 
re l a t i onsh i p  of the l imestone to the s i l l  i s  we l l  shown i n  a roadcut at the northwestern end of t he outcrop . 
The si l l  l i es d i rect l y  upon the vo l can i c  rock between th i s  l imestone mass and the one exposed near l y  a 
m i l e  to the north at the head of Rowe l l Creek . 

A con t i nuous sect i on of near ly  50 feet of l imestone of fa i r l y  good qua l i ty is presen t ,  wi th severa l fee t 
more of l ess pure ca l careous sed imentary rock both at the bottom and top . I n  the outcrop nearest the camp, 
the beds str i ke N .  20° E .  and d i p  1 5° SE  . ,  but  these beds may have s l umped . Severa l read i ngs on the 
l imestone at other p l aces showed the str i ke to be N .  35° to 40° W .  and the d i p  to be 1 0° to 1 2 °  SW . The 
deposi t i s  d i s t i nc t l y  bedded and conta i ns a few she l l  fragments . Four samp l es se l ected from vari ous parts 
of the l imestone beds were assayed by L .  L .  Hoag l and , department  chem is t ,  wi th the fo l l owi ng resu l ts :  

Samp l e  N o .  

P-5426 
P-5427 
P-5428 
P -5429 

59 . 45% 
86 . 68 
60 . 52 
'64 . 60 

Th i s  depos i t  i s  1 5  m i l es from the rai l road a t  B l ack Rock v ia  pr i vate road . W i th a sma l l  amount of road 
repa i r ,  the l imestone cou l d  be taken out by way of Mi l l  Creek, a l so by pr i vate road . A l though th i s  i s  one 
of the l argest depos i ts found , i t  may not be of econom i c  importance because of i ts remote l ocat i on . The 
s i l l  overburden wou l d  prevent  quarry i ng far i nto the h i l l  but i t  cou l d  be worked a l ong the h i l l  for severa l 
hundred yards . 

Rowe l l  Creek depos i t : L imestone s im i la r  to, and i n  the same strat i graph i c  pos i t i on as,  the depos i t  
near Bou lder Pass crops ou t '  where the old Po l k  O perat i ng Co . ' s  ra i l road crossed the Rowe l l Creek-Rock 
Creek dra i nage d i v ide i n  sec . 1 2 ,  T .  7 S . ,  R .  8 W .  The depos i t  i s  probab ly  not as th i c k  as the l imestone 
near Bou lder  Pass or a t  the O regon Port land Cemen t  Co . ' s quarry , but d ri l l i ng and further exp l orat i on 
m igh t  i nd i cate more tonnage than i s  now apparen t . A grab samp l e  conta i ned 63 . 37 percen t  CaC0 3 . 
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R i ckrea l l Creek depos i t: Weathered I imestone composed of fragmenta l I imestone of the same type as 
that near Oakda l e  Schoo l  crops out i n  R i ckrea l l Creek where the creek crosses the l i ne between sees . 30 
and 3 1 ,  T .  7 S . ,  R .  5 W .  About 8 feet of weathered I imestone is  presen t .  Two grab samples  of the more 
sol i d  rock near the base y i e l d  the fol l owi ng: 

Samp l e  N o .  

P-27358 
P-27359 

(CaC03) 

48 . 1 0% 
63 . 1 7 

Th i s  l ocat i on i s  more important s tra t ig raph i ca l l y than econom i ca l l y ,  for much has been removed by 
eros i on or weather i ng and the chance for l arge tonnage does not appear favorab le . 

L imy beds i n  S i le tz R iver Vo lcan i cs 

S unsh i ne  Creek depos i t: A depos i t  of l ow-grade l imestone (better ca l l ed a ca l careous sandstone) crops 
out a l ong a l ogg i ng road that extends to Deer Creek i n  sec . 36, T .  8 S . ,  R .  9 W .  from Va l setz . The ca l ­
careous sed imen tary rock i s  about 30 feet t h i ck . A samp le  of some of the better rock conta i ned 44 . 57 per­
cent CaC0 3 . This depos i t ,  wh i ch i s  i nterbedded wi t h i n  the top of the S i l etz R iver Vo l can i cs ,  appears to 
be too impure to exp l oi t .  

B u i l d i n g  S t o n e  

The area mapped conta i ns sandstone that can be used for bu i ld i ng stone . Rock s im i l a r  to that former­
l y obta i ned at the o ld  P i oneer quarry near the Yaqu i na R iver i n sec . 35, T .  lO S . , R .  lO W . ,  L i nco l n  
County, i s  present i n  t he  southern part o f  t he  Va l setz quadrang l e ,  some of  i t  nea r  t he  Va l l ey & S i l etz Rai l •  
road . 

Med i um-gra i ned d i ori te and gabbro crop out i n  the Da l l as and Va l setz reg i on near the Fa l l s C i ty branch 
of the Southern Pac i fi c  Ra i l road and l i kewise near the Va l l ey & S i le tz  Ra i l road that l eads to Va l setz . A I �  
though ne i ther t h e  sandstone nor t h e  d i or i te a nd  gabbro are be i ng quarr ied for bu i ld i ng stone , they m i g ht 
be su i tab l e  for th i s  purpose . S im i l ar b l ocky i n trus ive rock has been ut i l i zed as j etty rock and ri prap . The 
ra i l roa.d from Fa l l s C i ty to B l ack Rock was abandoned a t  l as t  report ( 1 96 1 )  and i t  i s  poss i bl e  the Va l ley & 
S i l etz wi l l  be soon . 

Ca l careous sandstone from the north end of the R i ckrea l l  L imestone Member a l ong the N orth Fork of 
Ash Creek was used i n  the construc t i on of the Po l k  County Courthouse i n  Da l l as .  Th i s  sandstone turns buff­
co l ored after exposure to the weather but is durab l e  and suffi c i ent l y workab l e  to be used i n  such bu i ld i ngs 
i f  bu i l d i ng s tone comes back i nto pub l i c  favor . 

S a n d ,  G r a v e l ,  a n d C r u s h e d  R o c k  

Sand and grave l  are i n  demand for road mater ia l and construc t i on purposes and are now be ing obta i ned 
from the bed of R i ckrea l l  Creek about 1 m i l e  east of Da l l as .  

Crushed rock, wh i ch i s  used primar i l y  for road materi a l , has been produced a t  the l arge quarry l o­
cated a short d i stance west of E l l enda l e  a l ong R i ckrea l l  Creek (see f igure 4) . New quarr i es have been es­
tab l i shed i n  the v i c i n i ty and up the s l ope to the west . The l umber compani es are l arge users of rock for 
road construct i on . As rock cannot be transported very far profi tabl y ,  l oca l sources are genera l l y ut i l i zed . 
Some l oca l  rock wi I I  not meet des i red regu i rements and yet i t  i s  used because of i ts prox im i ty .  

Many of the roadways are bu i l t  through the area of the S i l etz R iver Vo l can i cs .  Th i s  basa l t  i s  notabl y  
brecc ia ted , zeo l i t i zed , and  a l tered , and  good road rock i s  d i ffi c u l t  to obta i n . The  basa l t  i s  ut i l i zed 
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l arge l y  a s  i t  occurs natura l l y ,  except a t  t he  county quarry near E l l enda l e ,  where i t  i s  crushed . O ther­
w ise the common pract ice  i s  to quarry the basa l t, u t i l i zi ng i ts natura l jo i nts . Even though some b l ocks 
are fa i r l y  so l id when ori g i na l l y  excavated , they crumb l e  when exposed to the weather . 

Q uarr i es are l ocated i n  a pass between Rock and Warn i ck Creeks i n  the northwest part of the Va lsetz 
quadrang l e . The rock crushed i s  a med i um-gra i ned , gray gabbro s im i l a r  to the w idespread i n trusi ves 
throughout the reg i on . 

M a n g a n e s e  

Manganese d i oxide s ta i n i ng i s  common i n  the S i l etz R iver Vo l can i cs , but so far on l y  one sma l l  con­
centra t ion of manganese m i nera l s  has been reported . Tuffaceous sed imentary rock show ing manganese i s  
exposed .i n  the bank and  bed o f  R i ckrea l l  Creek i n  the NW! sec . 36, T .  7 S . ,  R .  6 W .  (O regon Dept . of 
G eo l ogy and Mi nera l I ndus tr ies ,  1 95 1 , p .  1 45) . Accord i ng to the departmen t  report ,  the tuffs are i n­
truded by dense , f i ne-gra i ned basa l t  whose contac t  i s  qu i te i rreg u l ar .  The basa l t  was g rea t ly  brecc ia ted 
in p laces a l ong the contact at  the t ime of i ntrus i on . The tuff near th i s  contact i s  cut  by t h i n  vei n  l e ts , 
l ess than ha l f  an i nch th i ck, of manganese m i nera l (probab ly  hausmann i te) . Where the ve i n  l e ts pene­
trate to a coa rse-gra i ned bed of tuff ,  they spread out and d issem i nate i n to the i nterst i ces between th.e tuff 
gra i ns to form the matrix between the angu l ar fragmen ts . The coarse beds conta i n  1 0  to 1 4  percent man­
ganese . The  depos i t  i s  exposed i n  a bed one  foot th i ck  and  about 20 fee t  o f  i ts l ength i s  v i si b l e . A l though 
i t  i s  too sma l l to be of econom i c  va l ue ,  better depos i ts may be present w i th in  the  vo l can i c  mass . 

O i l  a n d  G a s P o s s i b i l i t i e s 

There has been i nterm i ttent i n terest i n  oi l and gas i n  the v i c i n i ty of Da l l as and nearby poi n ts wi t h i n  
t he  W i l l amette Va l l ey for some t ime . The record of  dri l l i ng i s  brief ly out l i ned be l ow . The  wri te r  i s  i n­
debted to  the l ate Cec i l  R i ggs ,  who l i ved at  D a l l as ,  for much of  t he  informat ion concern i ng past o i l and  
gas  act i v i ty . 

Dr i  I l i ngs 

Wh i teaker we l l : A we l l  was dr i l l ed i n  1 9 1 0  to a depth of approximate l y  2 , 200 feet  on the Wh i teaker 
p l ace  southeast of D a l l c;�s over l ooki ng the M idd l e  Fork of Ash Creek in sec . 1 1 , T .  8 S . ,  R .  5 W .  The 
we l l  s tarted in sed imen tary rock presumab ly  of upper Eocene age . Some gas was reported l y  encoun tered 
as we l l  as sa l t  water . 

McBee we l l :  A we l l  dri l l ed around 1 9 1 0  on the McBee farm southwest of the L i berty Schoo l i n  the 
NW! sec . 7, T .  8 S . ,  R .  5 W . ,  i s  reported by the l a te C . B . S .  Henry (unpub l i shed report , 1 939 , i n  de­
partment fi l e) to have reached a depth of 1 , 450 feet . N o  we l l  l og i s  known to have been preserved . The 
we l l no  doubt encountered the basa l l imestone of the Yamhi l l  Format i on and then passed on i n to the S i l etz 
R i ver basa l t  a t  a re l at ive l y  s ha l l ow depth 

Washburne ( 1 9 14 ,  p .  89) refers to a we l l  wh i c h  seems to be in the same genera l pos i t i on as the Mc­
Bee wel l .  He  reports t he  fo l l ow ing :  

"A sma l l f l ow of gas  i s  reported to have been struck between 1 ,  400 and 1 ,  500 fee t  
i n  a we l l  dr i l l ed by  t he  O regon O i l  & P i pe L ine  Co . ,  3 m i l es southwest o f  Da l l as ,  
O regon . An accurate l og i s  not avai lab l e ,  b u t  t h e  d ri l l  i s  sa id t o  have passed through  
dark-col ored sha l e  wi th th i n-bedded sandstone near  t he  bottom , i n  wh i c h  t he  ga s  was 
encountered . The f low is sa i d  to have been suffi c ient  to ma i n ta i n  a f lame 2 feet  h i g h  
ou t  o f  a 1 0- i nch  cas ing for severa l days . N o  gas was escap i ng a t  the t ime the we l l  was 
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v i s i ted i n  1 9 1 0 , but  resi dents· of the v i c i n i ty corroborate the report . The D a l l as O i l  
Co . i s  prepar i ng to dr i l l  i n  the same v i c i n i ty . "  

When v i s i ted by the wri ter , the we l l  was an  open ho le  w i thout cas i ng ,  em i tt i ng no gas . Sa l t  spri ngs 
occur in the sma l l  va l l ey to the west of the McBee we l l . 
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N ewman we l l :  The Newman we l l  i s  a short d is tance northeast of the Da l l as quadrang l e  i n  the W� sec . 
7, T .  6 S . ,  R .  4 W .  I t  was d r i l l ed i n  1 9 1 7  to a depth of 2 , 600 feet . Some gas was reported l y  encountered . 

R i ggs gas we l l :  Gas encountered when dr i l l i ng a s ha l l ow we l l  for water supp l y  at the R iggs farm i n  
S E� sec . 6 , T .  7 S . ,  R .  4 W . ,  north of R i ckrea l l  near Ho lmes Gap  was ut i l i zed domest i ca l ly for severa l 
years around 1 9 1 7 .  Smi th ( 1 925, p .  1 74) menti ons the gas used at the Cass R i ggs farm near R i ckrea l l. He  
g i ves the fo l l ow ing  ana l ys i s  o f  the gas: 

Carbon d i ox ide 
Oxygen 
Carbon monoxide 
Hydrogen 
Methane 
E thane 
N i trogen (by d i fference) 

None 
Trace 
0 . 2% 

None 
67 . 0% 
6 . 4% 

26 . 4% 
1 00 . 0% 

A lexander we l l : The A l exander we l l ,  l ocated i n  sec . 1 4, T .  7 S . ,  R .  5 W . ,  near Smi thfi e l d ,  was 
d ri l l ed in 1 93 1  to a depth of 1 , 440 feet . G as encoun tered had the fol l owi ng ana l ys is :  

Methane 
E thane 
Propane 
B . t . u .  
Spec i fi c gravi ty 

" 99 . 80% 
0 . 1 7% 
0 . 03% 

1 ,  0 1 2  pe r  cu . ft . 
0 . 555 

B l iven N o . 1 we l l  (M i r i am) : Th i s  we l l ,  l ocated i n  sec . 1 1 ,  T .  B S . ,  R .  5 W . ,  and the succeedi ng 
we l l s were dr i l l ed in 1 957 by the Mir iam O i l  Co .  Th i s  we l l  reached a depth of 1 , 300 feet . Sa l t water 
was encountered between 402 and 4 1 9  feet . 

B l iven No . 2 and 3 we l l s (M ir iam) :  These we l l s were dri ven by the Mir iam O i l  Co . i n  1 957 . They 
are l ocated near the southeast corner of sec . 1 0 ,  T .  8 S . ,  R .  5 W .  We l l N o . 2 caved . We l l  N o .  3 was 
started 70 fee t south and dr i  l i ed to a depth of 1 ,  80 1 feet . L i tho l og i c  c hange s hows on the e l ec tr i c  l og a t  
550 feet  where there i s  a change from s i l tstone to fi rmer sha l e . The we l l  was started i n  the  S pencer For­
mati on . Th i s  change may i nd i cate penetra t i on of the Yamh i l l  Format i on . 

E l l iot N o .  1 we l l :  Th i s  we l l ,  d r i l l ed i n  1 955 and deepened i n  1 959 by the Mi r iam O i l  Co . , reached 
a depth of 1 ,  835 feet . Gas was reported between 490 and 630 feet . Sa l t  water was a l so encountered . 

B l iven No . 1 we l l  (Mi tche l l ) :  Th i s  we l l  was dr i l l ed i n  1 959 by Ross M i tc he l l  & Assoc iates i n  the 
northwest part of sec . 1 5 ,  T .  8 S . ,  R .  5 W . ,  to a depth of 1 ,  347 fee t . A sma I I amount of gas was en­
countered . I ts samp le  ana l yzed by the S tate of O regon Department of G eo l ogy and M inera l I ndustr i es 
gave the fo l l ow ing resu l ts :  methane , 63 . 80%; n i trogen ,  36 . 1 0%; and oxygen , 0 .  1 0% .  

Pa ige  N o .  1 we l l :  Th i s  we l l  was dr i l l ed by Ross Mi tche l l & Associ a tes i n  1 959 i n  sec . 1 1 , T .  8 S . ,  
R .  5 W . ,  to a depth of 600 feet ,  w i th l i tt l e i nformation shown . 

B l i ven N o . 2 and 3 we l l s (Mi tche l l ) :  These two we l l s were dr i l l ed i n  sec . 1 0 ,  T .  8 S . ,  R .  5 W . ,  i n  
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1 960 by  Ross Mi tche l l & Assoc ia tes t o  depths o f  430 a nd  580 feet ,  w i th l i t t l e  i nformat ion deri ved from the 
we l l s .  

Adams-B i iven No . 4 we l l  (Mi tche l l ) : Th i s  we l l  was dri l l ed by Ross Mi tche l l & Assoc ia tes i n  1 960 i n  
the northwest part o f  sec . 1 5 , T .  8 S . ,  R .  5 W . ,  t o  a depth o f  340 feet wi th I i tt l  e s howi ng . 

S u l l enger N o .  1 we l l : Th i s  we l l  was dr i l l ed by John T .  M i l l er i n  1 960 i n  the northeast part of sec . 
1 8, T .  8 S . ,  R .  5 W . ,  to a depth of 7 1 0 feet . A l i tt l e  gas was encountered between 329 and 340 feet . 

Roy - L .  & G . -Bruer N o .  1 we l l : Th i s  we l l ,  dr i l l ed to a depth of 5, 549 feet i n  1 960 by the Reserve 
O i l  & G as Co . ,  was one of the ma jor tests of recent years in the area . It is l ocated 2 , 334 feet south and 
1 ,  855 feet west from the northeast corner of sec . 3 1 ,  T .  6 S . ,  R .  4 N . ,  a short d is tance north of R i ckrea l l 
and very c l ose to the northeast corner of the Da l l as quadrang l e . The top of the S i l e tz R iver Vo lcan i cs was 
encoun tered at 3 , 500± feet and approximate l y  5 m i l es northeast of outcrops of th i s  format ion in the Da l l as 
quadrang l e . S i l ts tone over l y i ng the vol can i cs i s  presumab ly  a part of the Yamhi l l  Format ion . 

Ray Adams No . 1 we l l : Th i s  we l l  was dr i l l ed by J .  T .  Mi l l er i n  1 962 i n  the SW� sec . 1 1 , T .  8 S . ,  
R .  5 W . ,  to a depth of 4 1 0  feet . No  shows were encountered . 

B l iven No . 1 we l l  (Mi l l er) : Th i s  we l l  was dr i l l ed by J .  T .  M i l l er i n  1 962 i n  the SW� sec . 1 1 , T .  8 
S .  1 R .  5 W . ,  about 1 00 feet northwest of Ray Adams No . 1 . Tota l depth was 389 feet . No  shows were 
encountered . 

Conc l usi ons 

The sed imentary rock in .genera l d i ps eastward off the o lder Eocene basa l t . A l though m i nor fold s  i n  
the Yamh i l l  Forma t i on d o  not conform wi th th i s  trend , the over ly i ng Spencer sed imen tary rock d i ps gener­
a l l y  eas tward . The S i l e tz  R i ver Vo l can i cs probab ly  under l i e  the sed imentary rock a t  a re l a t ive l y  sha l l ow 
depth for a few m i l es east of the contact . 

N atura l gas has been encountered on n umerous occasi ons i n  the Da l l as-Va lsetz area but as ye t not i n  
a ny  s i gn i fi cant quant i ty . Many o f  the occurrences wou ld  have been o f  suffi c i ent  qua l i ty for commerc i a l  
use had the amounts been great enough . 

Many we l l s and spri ngs i n  the area y i e l d  sa l t  water, i nd i cat i ng tha t porous sed iments exist . Accumu­
lat i ons of oi l and gas might be poss i b l e  i f  structura l e l ements were present to cause entrapmen t .  

The W i l l amette Va l l ey i s  l a rge ly  covered by a l l uv i um wh i ch obscures the geo l og i c  structure . F urther 
expl ora t ion shou l d  i n c l ude geophys i ca l prospect ing . 
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