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F O R E W ORD 

Douglas County has a history of mining operations extending back for 
more than 1 00 years. During this long time interval there is recorded produc
tion of gold, silver, copper, lead, zinc, mercury, and nickel, plus lesser 
amounts of other metalliferous ores. The only nickel mine in the United States, 
owned by The Hanna Mining Co., is located on Nickel Mountain, approxi
mately 20  miles south of Roseburg. The mine and smelter have operated con
tinuously since 1 954 and provide year-round employment for more than 500 
people. Sand and gravel production keeps pace with the local construction 
needs. It is estimated that the total value of all raw minerals produced in 
Douglas County during 1 9 72 will exceed $ 1 0 , 000, 000 . 

This bulletin is the first in a series of reports to be published by the 
Department that will describe the general geology of each county in the State 
and provide basic information on mineral resources. It is particularly fitting 
that the first of the series should be Douglas County since it is one of the min
eral leaders in the state and appears to have considerable potential for new 
discoveries during the coming years. 

R. E. Corcoran 
Oregon State Geologist 

October 1 9 72 
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GEO LOGY A ND M I NE R A L  RE SO U R CE S  O F DO U G L A S  CO U N T Y , O REGON 

B y  

Len Ramp 

INT RODUCT ION 

This report gathers under one cover a l l the pert inent informat ion on the geol ogy and mineral 
resources of Doug la s  County . I ts  purpose i s  to ass i st the cou nty i n  eva I uat ing its mineral resource potential 
and to furni sh informat ion that w i l l  a id i n  prospecting for and devel oping these resources . 

Data on geol ogy and mineral resources were gathered from al l known ava i lab le  publ i shed and 
unpubl i shed reports, which are I i sted al phabet ical l y  under references at the end of thi s  report. P ub I i shed 
reports inc l ude ma i nl y  those of the Department of Geol ogy and Mineral Industr ies, the U . S . Bureau of 
Mi nes, and the U . S. Geo logical S urvey. Unpub l i shed reports inc l ude those from the Department's mi ne 
f i l es ,  master's theses and doctoral d i ssertat ions, and a few county records and personal references . Depart
ment mine fi l es contain add i t ional informat ion on ownership and a few mi �e maps; most of these are 
ava i l ab le  i n  the Department's Grants Pass f iel d off ice for the cost of copying. 

Chapters on sand and grave I , crushed rock, and bui I d ing stone were prepared by N .  V .  Peterson . 

Th e ch apter on oi I and gas poten t ia l was prepared by V. C .  New ton and John D .  Beau I i eu.  Joh n Beau l i eu 
compi l ed th e geolog i c  map and th e s tra t igraph i c  col umn  and co l l abora ted i n  the chapter desc r ibi ng geology. 
Ed i t ing  was don e by Margare t L .  S teere and Caro l  S .  Brookhyser; camera copy was typed by Ru th Pav l a t. 
Car tography was by S. R .  Renoud a nd M .  E .  Lawson . I n forma tion on produc t ion and opera tions of the Hanna 
N ickel m i ne and sm elter were fur n i shed by'E. J .  Ma ney , G enera l Manager, Hanna Mi n i ng Co. ,  R i dd l e, 
Oregon. 
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F i g ure 2 .  S tra tigraph ic  and t ime chart  for Doug l as Cou nty . 
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GENERAL GE OL OGY 

G e o l o g y  o f  Ge o m o r p h i c  P r o v i n c e s  

Withi n Dougl as Cou nty a re l ocated parts of fou r  dist i n ctive geomorphi c  prov i n ces recogn i zed i n  
wes tern Oregon (see i nset o n  Geo l og i c  Map ,  F igu re 1 ) .  They i n c l ude the K l am a th Mou ntains ,  the Coast  
Ra nge, the Wes tern Cascades ,  and the H i gh Cascades . Eac h  prov i nce  i s  cha ra c teri zed by a m ore or l ess 
un ique su i te of rocks , w h i ch in tu r n  is respons i b l e  for th e part i c u l ar topograph i c  express ion a n d  m i nera l 
resources of the area . 

The o l dest rocks i n  th e cou n ty are of Mesozoi c  age ( F igure 2) and  are res tr i c ted to the rugged 
K l amath Mounta i ns P rov i n ce i n  the southern part of the county. They cons i st primari l y  of mar i ne sed i 
ments and vol can i c  roc ks ,  and have a compos i te th i ck ness of about 6 mi l es .  Tert i a ry rocks u nder l ying 
the more gent l y  deformed Coast Range Prov i n ce cons i st of a compos ite thi ckness of 1 5 , 000 to 20 , 000 
feet of submarine basa l t  and rhyt hmi ca l l y  bedded sandstone a nd s i l tstone . Del ta i c  depos i ts a re present 
l oca l l y, Dune f ie l d s  of Ho locene and l ate P l ei stocene age over l ie the o l der mar i ne st rata a l ong the 
coast, 

T he Western Cascades Provi n ce is composed of l a te Eocene andes i t i c  brecc ias and f l uvi a l  sed i
mentary rocks , m idd l e  Tert ia ry s i l i c i c ash -fl ow tuffs and subord i nate f l ow rock  of a ndes i t i c  to basa l t i c 
compos i t ion , and l ate M iocene andes i t i  c f l ow rock . Tota l compos i te thi ckness for the un its  probab ly  
does not exceed 20 , 000 feet, T he geol ogi ca l l y  youthfu l  H i gh Cascades P rov i nce to the east cons i sts of 
a series of P l io-P l eistocene f l ows of basa l t and basa l t i c  a ndes ite spotted w i th severa l l ate P l e i stocene 
vol ca n i c  peaks and  cinder cones . The prov i nce is mant l ed l oca l l y  in the sout h wit h Ho l ocene ash a nd 
pumi ce depos i ts .  

K I a math Mounta i n s  P rov i nce 

The K l amath Mountains Provi nce is a n  a rea of complex geol ogy and  rugged topography. Major 
streams i n c l ude Cow Creek and other t r ibuta r ies of the South Umpq ua R i ver . Cu l t i vat ion i s  rest r i cted 
to the l owl ands  bordering the rivers . M i n i ng has yiel ded a variety of usefu l meta l s  inc l ud i ng gol d ,  
s i l ver , copper , chrom i te ,  n i ckel , mer cury, and z i n c .  I nd ustr i a l  minera l s  and potentia l non -meta l l i c 
ores in the provi n ce i n c l ude sand , gravel a nd crushed rock , bu i l d i ng stone, barite , l imestone , asbestos , 
ta l c ,  ol iv ine,  and  sem iprec ious gem roc k . 

Appl egate Group (Ra): The App l egate Group was def i ned by Wel l s  a nd others ( 1 949) for 
exposures south of the county l i ne i n  the Appl egate River Dra inage, It is equiva l ent to the May Creek 
S chi s t  of D i l l er and  Kay ( 1 924) . The App l egate Group cons i sts of severa l tens of thousands of feet of 
amphibo l i te ,  s l a te ,  s l a ty si l tstone , chl or i te  s ch i st , qua rtz -m i ca schist , and  q ua rtzite representing meta
morphosed sandstone , sha l e ,  and vol can i c  rock. The gneiss i c  amph ibol i tes appear to have been derived 
main l y  from vol ca nic rocks and poss ib ly  i n  part from gabbros rel ated to the u l tramafi c  rocks assoc ia ted 
with the un i t, 

The Appl egate Group under l ies approx imate l y 3 0  square mi l es of terra i n  i n  south centra l Douglas 
Cou nty a n d  extends sou thward i n to Jackson Cou nty. I t  i s  i n ti m a te ly  fo l ded w i th serpen t i n i tes and  per i d 
ot i tes and i s  i n truded by quar tz d ior i te of Mesozo i c  age. To the w est the App l ega te Group i s  th rus t  
over a ser i es of you nger , genera l l y l ess metamorphosed , stra ta here ass igned to the J urass i c  vo l ca n i c s  (Jv) 
and  the Ga l i ce sed imenta ry rock un i t (Jgs) . 

Based on foss i l s  co l l ected by D i l le r  a nd K ay ( 1 909 )  and  re-examined by We l l s  and others ( 1 949) , 
the Appl egate is bel ieved to be Late Tr iass i c  i n  age . D i l l er ( 1 898 ) erroneous l y  interpreted a Pa l eozoic 
age, 

Meta l i ferous mi nera l depos i ts occurr i ng i n  the Applegate Group i nc l ude go l d ,  s i l ve r ,  copper , 
z i nc ,  merc u ry , and  ma nganese . Potent ia l i nd ust ria l mineral  resour ces from the format ion i n c l ude ta l c ,  
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m i ca ,  garnet , and bu ilding  stone . 

Jurass i c  volcan i c  rocks (Jv): All the mappabl e volcan i c  rocks of J u rass i c  age i n  Doug l as County 
a re i n cluded i n  t his un i t , As such it i s  composed of rocks ass igned to the Rogue Formation by Wells a nd 
Walker (1953), the volcan i c  rocks of the Ga l i ce Format ion  by Well s a nd Peck (1961), a nd pil l ow basa l ts 
of the Dothan Formation by We l ls a nd Peck (1961). lumping of the J u rass i c  vo l ca nic rocks into one u nit 
is a conven i e nt t reatment  based on the similarity of rock type a nd in no way imp l ie s  p re c i se age equ iva
lence  or un i formity of or i g i n, 

T he Jurass i c  volcanic rocks form a di scontinuous se t of exposures i n  sou t h  centra l Doug l as County 
w h i c h  varies in t h i ckness from 1 mile to 10 mi l e s  and trends northeaste r l y . A sma l l addi tional exposu re 
i s  si tuated i n  the extreme southwestern corne r of the  county . Many smalle r  bodies of volcanic rock of 
J u rass i c  age are too sma l l  to be mapped a nd are inc l uded in the other J u rassic units . 

T he Jurass i c  vo l ca n i c  rock consists of thick, greenis h-g ray , altered a ndesite a nd basalt fl ows 
a nd flow bre c c ias  ass igned to the Ga l i ce Formation , a nd light gray to greenish gray l e nse s of  porphyritic 
andes i te  and dac i te flow rock , t uff , and fl ow bre cc ia  ass igned to the Rogue Format ion  by We l l s  a nd 
Walke r  (1953). Some of the massive greenstone exposed i n  cuts along the freeway i n  t he southern part 
of  the county appears to be a l tered pil l ow la vas . A few l en t i cular bod ies  of serpen t i nite a nd small dikes 
and stocks of q uartz diorite intrude rocks ass i g ned to the  J urass i c  volca nic u nit , 

Rocks assigned to t h e  Gal ice a nd Rogue Format ions by other a ut hors a re dated as la te  J urassic 
a nd rocks ass i gned to t he Dothan Format ion  are be l i eved to be late st Jura ssic i n  age on  the bas i s  of 
re cen t  fossil d i scove rie s (Ramp , 1969). I nt rusive rocks of the late J u rassic N evadan O roge ny cut the 
Gal ice and Rogue Formations , but a re abse nt i n  t he Dothan  Formation . 

Minera l izat ion is l a rgely restricted to the vo l ca n i c  rocks in the vic i n i ty of Canyon Creek  a nd 
S i l ve r  Peak , whe re gold , sil ve r ,  coppe r ,  a nd z i n c  have bee n  m i ned . Some of t he  more mass i ve gre e n 
stones const i tu te exce l le nt sources of road rock for subgrade and surfa c i ng aggregate . 

Ga l ice  sedi mentary rocks (J gs) : The Gal ice Formation was defined by Dil l e r (1907) to i n c l ude 
t hick i nterbeds of andesitic flows and agglome rates and t h i ck se ct ions  of ma rine sedimentary rock . The  
vo l ca n i c  rocks a re ass i gned to the Jurass i c vol canic rock unit a nd t he sed imentary stra ta are termed 
Gal i ce sedime ntary rock in t his report . D i lle r a nd Kay (1924) mapped the sediments  separate l y  from t he 
vo l ca n i c  rocks . We l l s a nd othe rs (1949) assigned t he  vol canic rocks to the  Ga l ice Formatio n ,  and Wel l s  
a nd Peck (1961) ass i gned some o f  the volca nic rocks to the Rogue Formation . 

Th e sedimen tary rocks of th e Galice Forma tion are  exposed in sou th -cen tral Douglas Coun ty as  
a nor theasterly trending band which extends in to the cou nty from th e sou th a nd is  termina ted on the 
nor th by a prominent east-west fau lt imm edia te l y  sou th of Days Creek . Th e rocks consist prim arily of 
dark slaty si I tstone wi th l esser amou n ts of in terbedded graywacke sandstone and occasiona l lenses of 
conglomerate . 

Th e Galice sedim entary rocks are la te J urassic in age , but  they predate th e Doth an Forma tion . 
Koch  (1966) repor ts th e discovery of Buchia concen trica , a la te Oxfordian to ear l y  Kim meridgian pe l e c 
ypod , within beds assign ed to th e  un�trusive bodies o f  th e la te Jurassic N evadan Orogeny c u t  th e 
Ga l  ice sedimentary rocks in p l aces , i ndicating that the u n i t  preda tes at least  the l ate r  p hase s of the  
oroge ny. 

Non -meta l l i c  i ndustrial m i n e ral pote ntial of t he Ga l ice sedime ntary rocks is conf ined to a few 
se l e c t  zones of slaty rock suitable for use as patio stone s ,  and clay suitab l e  for use as brick and tile . 
T he clay i s  de r ived from exten sive weathe r i n g  of some of t he more argil laceous sedimentary i nterbeds , 

Dot han -Otter Point Formation (Jds ) :  Rocks of this unit inc !  ude strata as s igned to the Dothan  
Formation of D ille r (1907) and equ i vale nt to rocks assigned to the Otter Point Formation by Koch  (1966), 
A I though they di ffer somew hat i n  I it hology , the Otter Point Forma tion and Dothan Formation are believed 
to be conte mporaneous un i t s . , Toge ther they form a discont i n uous nort heaste r ly  t re nding  set of exposures 
that exte nds from the sout hweste rn corner  of  t he county to the cente r of the county east of Roseburg , 

Rocks of Dothan type a re re stricted to the a rea south of the major east -west fau l t w h i c h  passe s  
immediately south of  Canyonville . They cons i s t  primar ily of  massive to thickly bedded g raywacke sand
stone and th i n  inte rbeds of da rk mudstone . le nticu l ar bodies of thin -bedded chert a nd pill ow basalt a re 
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prese nt i n  p l a ces . T he larger bodies  of volcanic rock a re in cluded i n  the J urassic vo l canic rock un i t  
( Jv )  o f  this report . 
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T he Otter Po i nt Formation is exposed nor th  o f  the major east -west fau l t and exh ib i t s  a somewhat 
more d iverse l i thology tha n  does the Dothan  Formation . It cons i sts  of sheared graywacke , sil tstone , 
greenstone , l imestone l e nse s ,  bl ueschist  pods , a nd c he rt . The  u nit is highly d i sordered a nd was exte n 
s i ve l y  deformed during or  s hort l y  follow i ng  depos i t i on . A few sma l l bodies of  h i gh l y  s hea red se rpen t i n i te 
have appare nt l y become invo l ved in t h i s  te ctonism . 

Spe cimens of Buchia p ioch i i  recovered from both the Dotha n  Formation (Ramp 1 969 ) and the  Otte r  
Po i n t  Format ion  a re  i ndica tive of a T i thonian (L atest J u rassic )  age . T he  rocks  postdate the N evadan 
O rogeny a nd none of the exposures a re i n t ruded by i gneous bodies associated with t hat  pe r iod of te ctonism . 

Copper m i nera l iza tion occurs i n  the  a l te red vo l ca nic rocks near  the head of R i ce Creek a nd near 
Bo l i var Mounta i n  j ust outside of Doug l as  County . T he bedded che rts have been considered a s  a sour ce 
for roofing granules , a nd th e massive sa nds tones and altered pi l low basa l ts have been used on a limi ted 
basis for road aggregate . Pods of lim estone of uncer tain origin (Whitse tt lim estone l en t i l s  of Diller , 1 898) 
associa ted wi th the O tter Poin t  roc ks have been mined to a limited exten t .  

Cretaceous sedime ntary rocks (K s ) :  This unit inc l udes  a l l  the cong l ome rate , sandstone , a nd 
s i l tstone in the county for w hich a Cre taceous a ge is i nte rpreted . T he un i t  i nc l udes strata a s s igned else 
w here to the R idd l e Forma tion ( l m l  ay a nd others , 1 959) ,  t he Day Creek Format ion ( l m l  ay a nd ot hers ,  
1 959) ,  a nd the La te Cretaceous sedime nts . Much of t he s t rata correspond to the upper part of the Myrt l e  
Formation a s  or i gina l l y  de fi ned by Dil l e r ,  ( 1 898 ) . Exposure s include the l a rge area su rround i ng  Riddl e ,  
Days Creek  and Myr t l e  Creek , a sma l l  exposure in the extreme sou thweste rn part o f  the county , a nd 
sma l l  exposures south o f  Te nmil e Creek between Roseburg and Camas Va l l ey . 

T he stratigraphica l l y  l owest part of the  unit (R idd l e Format ion )  consists of mass ive c hert pebble 
cong l omerate ove r l ain by medium -bedded dirty-gray lithic sa ndstone , si l tstone , a nd con g l omerate . A 
few sma l l l i mestone l e n t i l s ,  possibl y eq u i va l e nt to some of the W hitse tt lime stone l en t i l s  of Dil l e r  ( 1 898 ) ,  
a re prese n t  w i th i n t he  R iddl e Forma t ion . 

Over l y i n g  t he R idd l e  beds with probab le  conformity a re t he beds a ssigned to t he Days Creek 
Formation by I m l ay a nd others ( 1 959) . T hey cons i st of a l owe r ,  re l at i vely f ine-gra i ned , da rk-gray , 
sa ndy sil tstone and a subordinate l ig ht -gray , fine -gra i n ed sa ndstone ove r l ain by t h i c k- to medi um -bedded , 
fi ne- to medi um -gra i ned g ray sandstone .  Overa l l  t hese beds are t h icker  and conta i n  more sand t han  t hose 
of the u nde rlying Riddl e Formation . Both the Riddl e and Days Creek  Format ions  are Ea r l y  Creta ceous . 

Sma l l  exposures of La te Cre taceous mar i ne sed i me nta ry rock of loca l  exten t  cons i st of cong l omer
ate and pebbly mass i ve gray i s h -green to brown sandstone  a nd dark s i l tsto ne . The  beds a re l e ss de formed 
t han t he unde r l ying strata a nd cor relate i n  part wit h  the  l ower  Hornbrook Formation in N orthern Ca l i fornia . 

T hin -bedded greenish -gray fl agstone of t he Riddl e Format ion  exposed a l ong Cow Creek west of 
R iddl e has been q ua rried for bui l d i n g  stone . A sma l l outcrop of Late Creta ceous pebb l y  sandstone ove r
ly i ng the Days Creek Format ion  wes t  of the commun i ty of Days Creek ha s  bee n  q ua rr ied for roadfil l  
ba l l a s t .  N o  val uab l e  meta l lic mine ra l s  are know n to occ u r  i n  the Cre taceous sed imentary rocks . 

I gneous rocks (ig ) :  Severa l  la rge bodies o f  g ra nit i c -textu red i gneous rocks i ntrude t he pre -
Nevadan units in the mapped area . The  two l argest int rusive masses are sit uated in the dra i nage areas  
of  Myrtle Creek in the cen tra l part of  t he cou nty a nd of App l e ga te and Coffee Creeks i n  the sout h
cent ra l  pa r t  o f  the county . Sma l l er ,  unmapped bodies  of sim i l a r rock  a re  genet i ca l l y  re l ated to  the 
l a rge r bodies a l though t he map sca l e  requires that t hey be trea ted o s  part  of the units which they intrude . 

T he i gneous rocks postdate the  Ga l i ce , Rogue , and App l egate Format ions a nd much  of the J urassic 
vol canic rock unit of this report . They a re i n te rpre ted to have bee n  formed du ring  the Late J urass i c  
N evadan O rogeny . L i tho l ogica l l y  they ra nge i n  compos i tio n  from gabbro t o  granit e ,  and text ura l l y  they 
range from f ine -grained rocks to pegmat i te s . T hey const i t ute t he heat source for fl uids w hic h mine ra l i zed 
t he o l der  rocks o f  the K l amath.Moun tains P rovince . 

Serpent i n i te and minor peridotite (sp): U l tramafic* bodies  i n  the county a re l im i ted to the pre 
Te rtia ry te rrain a nd form two di scontin uous ba nds w hic h extend nort heaste rly t h rough the ce ntra l a nd 
southern  parts of Doug l a s  County . T he northern body exte nds from t he Cow Creek area about 1 0  m i l es 

* See glossary . 
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west of Ridd l e  to the Pee l  area on L itt l e  R i ve r . The  southern  exposures exte nd from the  headwaters of 
Q u i nes Creek to the Ti l l e r area . 

Serpen t i nite i s  a da rk green i s h  rock composed of mine ra l s  of t he serpen t i ne  g roup w hich  inc l ude 
an tigor i te , ch rysot i l e ,  a nd l izard i te . T he m i ne ra l s are hydrated derivat i ve s  of parent u l tramafic rocks 
w h ic h  i n c !  ude peridot i te  ( harzburgite)  a nd dunite . Re i i ct cry sta l s  a nd sma l l bod ie s  of  t he se rocks are 
preserved l oca l l y  w i thin the se rpen t i nite masses . 

T he age and origin of these ultramafic  rocks are difficu l t to def ine s i nce t hey may have been 
e mp l a ced over an  extended pe riod of time . Presumabl y t he serpent i n i te in Doug l as County represe nts 
part of the Mesozoic upper mant l e  w hich e me rged a l ong  an  ancest ral sea fl oor r i se a nd was rafted east 
w a rd to be come incorporated into the con tine nt . (Col e ma n ,  1 97 1 ) T he actua l  t ime  and mode o f  a l te ra
t ion  of the  pa ren t  u l tramafic rocks  to  form se rpent i nite i s  uncerta i n . I n addit ion , some of the serpen t i n i te 
was tecton i ca l l y  remobi l i zed  a l ong  steep  fau l ts a ft e r  i t s  i nit i a l  emp l aceme nt , furt he r  obscu r i ng  the  critica l  
feat ures re gard i ng  i ts origi n .  

T he se rpe n t i n ite  a nd associated u l tramafi c rocks are important host rocks for seve ra l  m i ne ral 
re sources  inc l uding ch rom i te , n i cke l , gol d ,  s i l ve r ,  copper ,  a nd p l a tinum . I ndu st r i a l  m i ne ra l s  such as 
asbes tos , ta l c ,  a nd o l i v i ne a l so may be re covered l o ca l ly .  

Coast Range Provi nce 

T he Coast Range P rov i nce cons i sts of Ter tiary submarine lavas a nd mar ine sed i me nts . T he region 
is l e ss deformed than  the K l amat h Moun ta i ns Prov i nce a nd exhib its l ower  re l ie f .  N onethe l ess , the 
terrain i s  r ugged in p l aces  ow i ng to t he re s i s tence to e rosion of  ma ny of  t he  sandstone interbeds and 
smal l  intrusive bodies .  Major peaks  in clude Bear Mountain ( 3 ,  1 78 ) ,  O l d  B l ue  ( 2 , 536) , and Roman N ose 
Mountain (2 , 856 ) . M i nera l wea l th of t he area is l im i ted to a few unworked deposi ts o f  impure coa l , 
l oca l ized q ua rry rock , and sand and grave l . 

Basa l t  of the U mpqua Formation (Teb ) :  The Umpq ua Format ion was defi ned by Di ller ( 1 898) in 
mapp i ng of the Roseburg q uadrangle . The formation cons i sts of a t hick se ries of rhythmica l ly bedded 
sandstones and sil t stones under l a i n  by a basement o f  submar i ne basa l t .  T he basa l t  is here treated a s  a n  
individua l  un i t  a nd i s  termed "basa l t  of  t h e  Umpq ua Formation (Teb) . "  

Basa l t  l ow in  the U mpq ua se ction i s  exposed at  Mt . Yonca l l a  a nd D i ckinson Mountain , and is 
exte nsi ve l y  exposed i n t he area surrounding a nd extend i n g  nort heast from Roseburg . T he elongate bod ie s  
occupy the  axes of northeast trending a ntic l ines and  a re fou l  t ed  l oca l ly .  T he basa l t  i s  common l y  p i l l owed 
a nd fi ne grained . Compos i t iona l ly the basa l ts a re ca l c -a l ka l ic and range in composi t ion  from t ho l e i i t i c  
t o  o l ivine - r ic h .  They a r e  comparab l e to t h e  basa l ts of t h e  ea r l y  Eocene Si l e tz River Vo l canics t o  t h e  
north a n d  t o  t hose w h ic h  make u p  t h e  fl oor of  t h e  p resent day Pa cifi c Ocean . 

T he basa l ts are ove r l a i n  con formab l y  by t he sed imentary rocks of the Umpqua Formation . To t he 
west in Coos County , Pa l eoce ne foram i n i fe ra have been re cove red from sed i me ntary rocks inte rbedded 
w i th the basa l t .  Loca l l y  Cretaceous s trata are inte rpreted to conformabl y under !  ie the  basa l t  i n  Coos 
County (Ba l dw in and Beau l i eu , in prepara t ion ) .  

Umpqua sed imenta ry rocks (T eu ) :  Sed imentary rocks within t h e  Umpqua Formation cons i st of 
t h ree rhy thmically bedded seque n ces  of sa ndstone and sil tstone , each  of  w h i c h  is unde rlain l oca l l y  by 
basa l cong l ome rate or  pebb ly  sandstone (Ba l dwin , 1 96 5) .  T he rocks form a 1 0- to 20- mi l e -wide north 
easter l y  trend i ng  band from the  sout hwestern  t o  north centra l  parts o f  t he coun ty . 

O n  the basis of extensive fie l d  mappi n g  t he sed ime ntary rocks were subdivided into t hree uncon 
form i ty-bounded seq uences by Ba l dwin ( 1 965) , w hich  he termed the l ower  membe r ,  m idd l e  membe r ,  a nd 
uppe r member of the Umpqua Format ion . S trata of the l ower  membe r a re con fo rmabl e ove r  the basa l ts of 
t he U mpqua Format ion  a nd are m uc h  more deformed t han t he st rata of  the two younger sequences . AI though 
a composite t h i ckne ss of  1 5, 000 fee t  is estimated for the  t hree seq uences , t he thickness o f  the rocks at any 
one particu l a r  l oca l i ty is cons iderabl y less than t hi s . 

Based on fossi l s and st ratigraphic pos i t ion the t h ree  seque nces taken a s  a w ho l e range in age from 
ear l y Eocene to m id d l e  Eoce ne . 

T he l i tho l ogy of the th ree  u nits is remarkab l y  uniform and the dist i nction betwee n t hem is based 
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p r imari l y  on detai l e d  strat ig rap h i c  relat ionsh ips . The t hree seq uences are t reated as one un i t  (Teu)  i n  
t h i s  report and on  t h e  geol og i c  map . 
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I n  t he Roseburg and G l ide q uadrangl e s  basa l t of t he l ower  member o f  the Umpq ua Format ion i s  
t h rust over sed i me ntary strata o f  t h e  l ower  me mbe r of t h e  Umpqua Format ion al ong t he northeast -t rend ing  
Bonanza fau l t .  S i gnificant qu i cksil ver mine ral izat ion occurred a long  t h i s  fau l t ,  probabl y  in  l ate Eocene 
t ime or l ate r  ( Bal dw i n ,  1 964) . T he Bonanza and Nonpare i l  mines and othe r  q u i cks i l ver  prospects are 
s i tuated on t h i s  structure . 

A few sandstone q uarr ies  are l ocated w i t h i n  the I owe r  part of t he Umpq ua Formation in t he 
vic i n i t ies  of Oakland and Suthe r l in . A l so ,  a few c l ay p i ts are s i tuated near Roseburg . Sand and grave l 
is q uarried l ocal l y  from the l ower  part of the m idd l e member of the Umpqua Format ion . I n  t he O l a l l a  
area sma l l amounts o f  p l acer gol d i n  present-day st reams apparen t ly  o r i g i nated from t he l ower  cong l om
e rate o f  the m idd l e member . Sma l l  quantit ie s  of coal are reported i n  t he G l ide area by  Di l l er ( 1 898) 
and in the Me l rose and Camas Val l ey area . 

Tyee- E l kton Format ion (Te t , Tee ) :  The  Tyee Format ion was descr ibed and defi ned by Di l l e r ( 1 898) 
in the Roseburg q uadrang l e .  Bal dw i n  ( 1 96 1 ) ass i gned t he f iner-gra i ned s i l tstones w h i c h  compr i se t he 
uppe r parts of t he se ct ion to the E l k ton si l tstone member (Tee)  of t he Tyee Format ion . S ubsequen tl y 
T homs ( 1 965 ) a nd B i rd ( 1 967) p roposed e l evat i ng  the u n i t  to format iona l status i n  the i r  respe c t ive t heses . 
Love l l  ( 1 969) treats the un i t  as a forma tion . To da te , howeve r ,  no formal defin i t ion of t he E l kton si l t 
s tone as a format ion has been fort hcoming . 

T he Tyee -E l kton un i t  b l anke ts much  of t he nort hweste rn part of Doug l as County . T he Tyee 
Format ion (Tet ) is composed of fl a t- lying to gent l y  fol ded , r hythm i ca l l y  bedded , buff to greenis h -gray 
sandstone and dark s i l tstone . T he sa ndstone inte rbeds range in th i ckness from a few i nches  to 1 0  fee t  or 
more and characteris tica l l y  form bo l d  outcrops and c l i ffs . Tyee Ridge borderin g Look ingg l ass Va l l ey is 
composed of sandstone i nte rbeds of the Tyee Format ion . I n  gene ral the sandstone is medium - to coarse
grained and micaceous . Tota l  t h i ckness for the Tyee-E lkton unit is approx imate l y  7 , 000 fee t .  

Upsection the Tyee Format ion grades i nto fi ner-gra ined sil tstone i n  w h i c h  sandstone i nte rbeds 
are rare or l acki ng . Most exposures are restr i cted to the a rea sout hwest of the Umpqua R i ver  near the 
commun i ty of E lkton and a re t reated as the E l kton s i l tstone member of t he Tyee Formation . 

T he Tyee Format ion contains important coal beds in the Eden R idge sync l i ne i n  Coos County 
and some coa l has also been found in the format ion fart he r to the nort h in the E l kton area of Doug l as 
County . Large b l ocks of mass i ve Tyee sandstone have bee n q uarried a l ong the nort h bank of the Umpqua 
Rive r east of Reedsport for experimenta l  use as jetty rock . 

Late Eocene sedime ntary rocks (Tes): Assigned to t h i s  unit are exposures of t he Spencer  Forma
t ion  in t he  north-ce n tra l  part of Douglas County ,  exposures of Coaledo Format ion a l ong t he coast , and 
exposures w hich Bal dw i n  ( 1 96 1 ) termed the Coal edo( ? )  i n  west-centra l  Dougl as County ove r l y i ng  t he 
E l kton s i l tstone member of t he Tyee Format ion . The Spencer Format ion was defi ned by T urner ( 1 938) and 
t he Coa l edo Format ion was def ined by Di l l er ( 1 899) . 

T he Spencer Format ion consists of a mass i ve ,  a rkos i c ,  m i caceous , semi  -fr iab l e sandstone wit h 
i nterbeds of l i ght-colored ,  fiss i l e  si l tstone and f ine tuff .  Loca l l y  the format ion conta i ns th i n  beds of 
i mpure coa l and pebb l y  congl omerate . T he Spence r  Formation is on ly  about 600 feet t h i ck in t he 
Comstock area , but th i ckens  to 2 ,  000 fee t  north of Doug l as County i n  the E ugene area . 

T he Spencer Format ion over I ies the Tyee Format ion unconformab l y  and was probab l y  de rived in 
part from t hat un i t . The l ower  conta ct marks the boundary betwee n the Coast Range P rovince and the 
Western Cascades Prov ince in northern Doug l as County . 

Exposures of Coa l edo Format ion a l ong the coast are I i m i ted in extent and represe nt the nort hern
most  t ip of l arge r exposures of that  un i t  to the south . In  Coos County the Coal edo Format ion cons i sts of  
several t housand fee t of mar i ne arkos i c  sandstone separated by a prom i nen t  midd l e  member of s i l tstone . 
I n  Coos County est i mated reserves of re coverabl e  coal exceed 50  m i l l ion tons . 

Beds assigned to the Coa l edo(? ) by Bal dwin ( 1 96 1 ) i n  west -centra l Doug las County and adjacent 
Coos County cons ist of micaceous , l ocall y coal -bear i n g ,  delta i c  sandstone w it h  a tota l th i ckness of 
approximate l y  1 , 200 fee t .  T he uni t  over l ies the E l kton s i l tstone conformab l y  in p l aces and with s l i ght 
angu l ar un conform ity i n  ot hers . It conta i ns megafossi l s  characte rist i ca l ly found in the Tyee Format ion . 
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Ter tia ry intrusives (Ti ) :  Dikes and sil l s  of gabbro and basa l t  of p robab l e O l igocene age intrude 
the Tyee Formation in the northern part of the county at Roman  N ose Mou ntain , Ba l dy Mountain , and 
Moun t  G rayback . Other  exposures inc I ude those nort heast of Su the r! in and at Ben More Moun tain , w here 
a sil l approximate l y  400 fee t  t hick is  exposed within the  Tyee Formation . Severa l  mil e s  northeast of  
Be n More Mountain a 1 00-foot-t hick sil l is exposed . 

Two dikes too small to be indicated on the map cut the Umpqua Formation immediately west of 
Scotts Va l l ey in northeastern Douglas County. They are olivine -bearing and are thought to be geneti
cally related to the basaltic volcanism of th e Umpqua Formation (Teb). 

Dikes  cut ting the Tyee Formation are composed of porphyritic basa l t  w hich  shows affinitie s to the 
vo l ca nic rocks  of the Fis he r Formation . They a re p robabl y  l a te Eocene in age . Some which resembl e 
in trusives within t he Fisher  Formation may be as young as l ate  Miocene . 

Tertiary intrusive rock is of use as road bal l a st and in proje cts such  as pub l ic hig hway a nd l ogging 
road const ru ction w he re resistant crushed rock is needed . 

Quaternary alluvium (Qa l , Q d) :  Alluvial deposits cover the valley floors of parts of many of the 
major streams in the Coast Range Province. Major deposits of Q ua ter nary a l l uvium inc l ude  th ose a l ong 
the Umpqua , Nort h Umpqua , and South  Umpqua Rivers in the Roseburg a nd E l k ton areas . The fl at  bottom 
l a nds  repre sen t  l oca l fl ood -pl ain deposits which were formed as  t he stream estab l ished a series of l oca l  
base l eve l s  w hil e cutting t h rough bar rie rs i n  the more resista nt  parts of the Coast Range to t he  west . T he 
a l l uvium is composed of sil t s  a nd pebb ly  sands with l enses of grave l in p l aces . At prese nt most of the  
st reams a re dissec ting t he a l l  uvia l fil l .  Loca l l y  terra ces are p re se rved a l ong the sides of t he va l l eys  a s  
a t  Reedsport . T he f l a t l a nd is va l uab l e  from a fa rming sta ndpoint a nd in  p l aces may contain economic 
deposits of sand a nd grave l . 

Dune fie l d s  a re we l l  deve l oped a l ong the  coast pa rtic u l a r l y  south  of t he Umpq ua River whe re 
t hey extend i n l and as much  as 2� mil es . I n  t hat a rea  C l ear  Lake and E e l  Lake we re formed w he n  migrat
ing sand b locked the ance st ra l  mouth of T e nmi l e  Creek . 

Weste rn Cascades Province 

The Western Cascades Province is  characterized by a rugged topography having ir regu la r  ridges 
and deep narrow valleys. The region is underlain by a variety of l a te Eoc ene  th rough  l a te Mioc ene 
vo l canic and subordina te fl uvia l sedime ntary rocks . T he higher  peaks  ra nge upward to 4 , 000 or 5 , 000 
fee t  in e l e vation . Sma l l intrusions a re scatte red th roughout t he area a nd l o ca l ized mine ra l  deposits 
inc l ude cinnaba r ,  a ntimony , go ld, si l ve r, coppe r ,  and si l ica . 

Co l estin -Fisher  Formation (Tee) : T his unit in c l udes l ate Eoce ne vo l ca nic rocks equiva l ent  to 
the Cel estin Formation of  Wells ( 1 956)  in J ackson County and the Fisher  Formation of Hoover ( 1 963) in 
the  A n l auf quadrang l e .  T he Fis her  Formation was origina l l y defined in the  area  sout h  of Eugene by 
Sche n ck ( 1 927). Both formations are nonmarine in origin . Toge ther t hey form a discontinuous band 
w hich trends nor th  th rough the centra l  pa�t of  the county and unde r !  ies t he western part  of t he  Weste rn 
Cascades Province . 

The rock types inc l ud e  massive greenish-gray p umiceous tuff ,  poor l y  bedded andesitic tuff 
bre ccia and cong l omerate . A l so in c l uded are inte rbeds of t u ffa ceous sandstone and sil tstone a nd inte r
ca l a ted fl ows of a ndesite . The  formation approaches  one  mil e in t hickness east of  E l khead . I t  i s  gent l y  
fo l ded and fou l  ted a n d  re giona l l y i t  dips t o  t he east . 

I n  t he South Umpq ua drainage t he l ower  pa rt of the  se ction consists of bedded sandstone and sil t
s tone and some congl omerate . Higher in t he section t here is a t hick seq uence of massive ash -fl ow tuffs 
a nd subordinate f l ow rocks of da citic to basa l tic composition t hat resembl es  the over l ying Litt l e  Butte 
Vol ca nic Se ries. T he Litt l e  But te Formation is more sil icic than  the Cel esti n ,  but t he two units are 
diffic u l t to distinguish  in t his area . 

T he Co l estin -Fis her unit is unconformabl e. over the T yee and Spen ce r  Formations and is un con
formab l e beneath the Litt l e  Butte Vo l ca nic Se rie s . An upper l a te Eoce ne age is infer red on the basis of 
st ratigraphic position. I n the Eugene area the l ower  Fisher  Formation is assigned to the l a te Eoce ne on  
the basis of le af  fossi l s  found near Comstock a nd other  simi l a r  fossi l col l e c tions reported by Hoove r ( 1 963 ) . 
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The  Col estin-Fisher strata are characterized by pronounced late ra l va riations and individua l beds are of 
on ly l oca l  stratigraphic sig nificance , 

A few areas of hydrothermal a l teration and l ater weat herin g ,  such as that  surrounding Hobart 
Bu tte on the Doug l as-Lane County I ine , conta i n  deposits of high a l umina c l ay (Hoove r ,  1 963) . Low
temperature minera l ization , w i t h  mine ra l s  su ch  as cinnabar a nd stibnite , is associated wit h some of t hese 
a reas . T he Zinc Creek minera l ization in t he South Umpqua a rea appears to be re l ated to a sma l l dior i te 
intrusive in the Ce l estin Formation . 

Lit t l e  Butte Vol canic Series (Tof ,  Top): T he term " Lit tle Butte Volcan i c  Series " was origina l l y 
used in re fe re n ce to one of the post-Col estin vo l canic rock units of 01 igocene age in the Med ford quad 
rang l e  (We l l s ,  1 956) , S ubseque nt l y the te rm has been applied by Peck a nd others ( 1 964) to a l l the 
01 igocene and ear l y Miocene vo l conic rocks and re l ated terrest ria l deposits in the Weste rn Cascades . 
I n  Doug l as County the un i t  constitu tes t he bu l k  of the Weste rn Cascades physiographic province a nd 
forms a 25-mi l e -wide bond that trends nort h throug h the east -centra l part of the county . 

B rie fl y the unit consists of massive beds of ondesitic and docitic tuff of ash -fl ow orig i n  (Top ) and 
l esse r amounts of fl ow rock of andesitic and basa l tic composition (Tof) . Bedded tuffs a nd intrusives ore 
minor . A distinctive l ower or basa l unit of rhyodaciti c we l ded ash-fl ow tuff unconformab ly  over I ies the 
Col estin -Fisher unit in the southern part of Dougl as County . Tota l thick ness for the formation approaches 
15, 000 fee t  in parts of the Western Cascades , but in general it ranges from 5, 000 to 10, 000 feet, The  
unit is described as primari l y  a rhyodacitic ash-f l ow tuff in the Sou th  Umpqua drainage by K ays ( 1 970) . 

Regiona l l y the u nit dips easter l y . Loca l l y  random at tit udes are a function of fou l  ting ,  deforma 
tio n ,  and initia l dips . 

T he Litt l e  Butte Vol canic Series unconformabl y overlies the Ce l estin Formation a nd it is uncon
formable be neath t he  Sardine Formation . I t  ran ges i n  age from ea r l y  01 igocene through t he  ea r l y  Miocene , 
I n  the E ugene area it interf ingers w i t h  marine sedimentary rocks of ear ly  and midd l e  Oligocene age . 

E vidence of mi nera l ization is prese nt in a reas of propyl itica l l y  a l tered rocks surrounding intrusive 
bodies such as those in t he Bohemia mining district of Lane County . Some of t hese a l tered areas probab l y  
represen t  t h e  e ffects o f  hyd rothe rma l ac tivity simil a r  t o  t hat obse rved a round fumarol es and ho t  springs . 
Fairly extensive areas of a l te red rock are p resen t  a l ong  t he N orth a nd South Umpqua Rive rs and a re dis
cussed later in the report , T he si l ica deposit at Q uartz Mountain is a hydrothe rma l rep l a cement of tu ffs 
in the Litt l e  Bu tte Vol canic Series . 

Sardine Format ion (Tms): T he Sardine Formation was de fined by Peck and others ( 1964) to inc l ude 
the bul k of the Miocene vo l canic rocks in the Western Cascades . In  nort hern Oregon it  forms most of t he 
Western Cascades phys iographic province a nd to the sout h in the central a nd southern pa rts of the province 
it forms sma l l e r discontinuous exposures . Exposures assigned to the unit form a discontinuous nort h-trending 
band in eastern Doug l as County betwee n t he Litt l e  Butte Vol canic Series and the rocks of t he High Cas
cades Province , It also forms a few iso l ated exposures within  t he Litt l e  Butte Vol canics , as at Snow Bird 
Mountain adjacent  to Q uartz Mountain . Exposu res at Co l l ins Lookout Tower immediately south of the 
South Umpqua River are assigned to the Sardine Formation by Kays (1970) . 

T he Sardine Formation consists of a n  upper series of l ayered hype rsthene andesite fl ows and a 
l ower se ries o f  basa l t  a nd dacite -andesite fl ows with i n te rca l ated pyroc l astic deposits in t he Sout h Umpq ua 
drainage ( K ays , 1 970) . W he re sil icic f lows are present , the lower unit is simi l a r  to parts of the under
l ying Litt l e  Butte Vo l canics from which it is distinguished wit h difficu l ty primari l y  on the basis of inter
bedded andesite fl ows .  In most a reas t he dacite fl ows are distinguishabl e from t he ash -fl ow tuffs of t he 
Lit t l e Butte Vol canic Se ries . I n  t he Sardine Format ion the abundan ce of andesite fl ows increases upsect ion 
and t heir presence is  cons idered diagnostic of the u nit , Platy jointing , so preva l e n t  in many of the fl ows , 
is a l so conside red c haracterist i c .  

T he Sardine Formation rests unconformab ly  on the Litt l e  Butte Vo l ca nic Ser ies a nd fi l l s  an irregu l ar 
pre-Sardine topography . On t he basis of numerous fossil l ea f  l oca l ities a midd l e  and l ate Miocene age 
is interpreted for exposures of the unit about the pe riphery of the Western Cascades Province in northern 
Oregon . Age and identity of rocks assigned to the unit in t he inte rior and to the sout h  are less certain , 
a l though Peck and others ( 1 964) interpreted a midd l e  and l a te Miocene age for t hem a l so .  

T he Sardine Formation in Douglas County does not ex hibit the widespread a l teration so p reva l en t  
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in the L ittle Bu tte Volcan i cs . M i ne ral ized areas are of l im i ted extent  a nd include those near  F i s h  Moun
ta i n  a nd Foste r Creek . Also of i nte rest i s  the  occurrence of nat i ve su l fur at the  Cove Sulfu r deposit . 
Q ua rtz Mounta i n ,  assigned to the  Sard i ne Format ion by Peck and ot hers ( 1 964) , was  i nte rpreted to be a 
s i l i c i fied ash-flow tuff by Kays ( 1 970) , w ho reassigned it to t he L i t tle Butte Vo l can i c s . 

Ter t iary in trusi ves (Ti) : Bod ies  of Ter tia ry intrus i ve rock i n  the  Western Cascades are genera l ly 
small a nd con s i st of plugs ,  di kes , sills , domes ,  a nd stocks of var iable compos i t i on a nd t exture . T hey 
range in age from late Eocene to l a te Miocene a nd are di v ided i nto medi um-grained and fi ne-gra i ned 
types by Pe ck and othe rs ( 1 964) . 

T he med ium-gra i ned i ntrusives  ra nge i n  compos i ti o n  from a ug i te dior i te to quartz monzonite a nd 
are bel i e ved to be genetically related to metall i c  m i ne ral deposits found in t he provi nce . T he fine
grained intrusive bod ies  include small dike s ,  s il l s ,  pipes ,  plu gs and domes a nd are re l ated to the volcan i c  
rock s  o f  t h e  Ce l estin Format ion , t h e  Little Butte Volcanics , a nd t h e  Sard i ne Format ion . T hey a re compos
ed of  basalt , a ndesite , dacite , a nd 1·hyodac i te . T hey commonly have porphy ri t i c  textures and genera l l y  
a re  too small to be represe n ted o n  the a ccompany ing  map . I n trusive bodies  large e nough  to be shown on 
the geolog i c  map include those a t  Hobart Bu tte , Scott Moun tain , the N orth Fork of the U mpqua R i ve r ,  
a nd t h e  Black Rock Fork of  the South Umpq ua Rive r . 

H i gh Cascades Prov i nce  (QTba ,  Ob, Op) 

T he H i gh  Cascades Province is c haracterized by h i gh plateaus of Pliocene and Pleistoce ne 
volca nic rock capped by a var ie ty o f  volcan i c  peaks w hic h include Mt . T hielse n (9, 1 82 fee t ) ,  Mt . 
Ba iley (8 , 363 fee t) , Trap Mou nta i n ,  Cowhorn Mounta i n ,  and Elep hant  Mounta i n .  T he rocks a re esse n 
tia l ly flat -ly i n g  except  for in i tial d ips a nd a re among t he least deformed strata i n  t h e  county . 

Rocks of t he  H i gh Cascades P rovince a re younge r t ha n  rocks of the Weste rn Cascades P rovince . 
T hey ran ge in age from PI iocene t hrough Pleistocene a nd include a var i e ty of flow rocks and a i r -fall 
pum ice  depos i ts. T he  bu l k of the PI io-P I e istoce ne fl ows (Cascades Format ion )  consist of open- textured 
ol i vi ne basalt and o l i v i n e -bea ring a ndesite a nd a re des ignated (OTba) on  the geologic map . 

L ess exte nsive extrus ions of late Ple i stocene lig h t- to da rk-gray dense - to ope n-textured ol iv i ne 
basa l t  a nd oli vine -bear i ng a ndes i tes fo rm i ntracanyon flows (Qb) north and sout h of P i g  I ron  Moun ta i n ,  
Weste rly remnants o f  t he  flows are  preserved a s  seve ral small pa tches  in the valley o f  t he Nort h  Umpq ua 
R i ve r  in the Western Cascades Provi n ce . 

I n  t he headwaters o f  t he Rogue River i n  the extreme sou theaste rn  part of the county depos i ts of 
w h i te to buff dacitic ash fall a nd ash -flow tuff form rudely sorted valley bottom depos i ts (Qp )  in the 
va l ley of  the Rogue R iver  drainage . E ruption of these ash depos i ts from Mt . Mazama occurred betwee n  
5 ,  000 a n d  7 ,  000 years ago . 

M ine ral resource s of the H i gh Cascade s a rea  i n clude pumice , c i nders and lava rock of va rious 
compos i t ions ,  most of w h i c h  makes excelle nt  road aggregate . Emery is reported from near  Pig I ron Mounta ir 

A g e o f  M i n e r a l i z a t i o n 

I t  is d i fficult to de termine t he age and c h ronologica l  order of metal l i fe rous mine ralizat ion i n  
Douglas County , b u t  i n  ge neral t he me tallic m i nerals appear to b e  related to two ma i n  pe riods o f  igneous 
a ct i v i ty -- one dur i ng  t he N e vadan Oroge ny in Late Jurassic time and t he other dur i n g  m iddle to late 
T e rt i a ry t i me . 

T he majority of t he meta l l i c  mineral deposits i n  t he Klamath  Moun tains Provi nce are related to 
the igneous int rus ions w h i c h  occu rred during the Late J urassic N e vadan O rogeny. Rocks of gra nit i c  
text ure a nd gabbroic t o  gra n i t i c  compos i t i on  (mai nly d ior i tes )  a r e  t hought to have generated t h e  heat  
source a nd at least part of the  volatile i ngredients for t he mineralizing solut ions  t hat  penetrated joi nts , 
fra ct ure s ,  a nd fault zones i n  the older rocks .  

T he later pe riod of mineralizat ion i s  re l ated to dikes , s i lls , and plugs o f  Te r t i a ry age , I n  the  
Coast Range and Wester n  Cascades Prov i nces , the  Te r t i ary i nt rusive rocks  include basalt , d iabase , d ior i te , 
a nd nephe l i ne sye nite ; i n  t he  Klamat h  Mou nta i n s  Provi n ce they a re represented by a few dikes of dacit i c  
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composition. It is probable that most of the Tertiary mineralization occurred during the Miocene Epoch, 
but some may hove been associated with earlier or later periods of igneous intrusions. Mineral ization 
that produced the quicksilver deposits in the Western Cascades occurred in middle to late Tertiary time 
(Brooks, 1963). The age of mineralization along the shear zone in the Silver Peak area i s  uncertain, 
but is possibly TPrtiary. 

Figure 3. Hydraulic mini ng on North Myrtle Creek in the early 1900's. (Photograph courtesy of 
Douglas County Museum) 
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M I N I N G  ACT IV I TY 

E a r l y  H i s t o r y 

During the 1 850's , fo l l ow i n g  the rush to Ja cksonv i l l e ,  prospectors exp l ored esse nt i a l l y  a l l of t he 
streams of Doug l as County for p l acer go l d . T hey found fa i r  to good p rospe cts on on l y  a few of t he streams . 
N oteworthy among these are Starvout , Hogum , Q u i ne s ,  Bu l l  Run , Coffee , and N ort h Myrt l e  Creeks . 
Others on w h i c h  some p l a ce r  m i n i n g  was done i nc l ude Steamboat , W i ndy , Cow (bench  grave l s ) ,  West 
Fork Cow ,  Beave r ,  Jordan ,  W i l l i s ,  Drew , Coa rse Go l d ,  Byro n ,  T hompson , a nd Bushne l l  C reeks . 

T he ear l y -day p l acer  m i n i ng was done ma i n l y  by hand methods , usua l l y  by shove l i n g  i nto a rocke r 
or l ong  tom s l u i ce  box . I n the r i c he r  st reams,  t he m i ners were often ab l e  to stake out on l y  sma l l p l ots 
a nd worked them the best way t hey coul d . If an i nd i vid ua l  or compa ny bought up a s izeab l e  area a nd 
had adeq uate fi nanc i ng  or coopera t ion , a d i tc h a nd pipe were insta l l ed so t hat t he a rea cou l d  be mined 
by hydrau l i c  met hods (see F i gure 3 ) . 

Spreen ( 1 939) , i n  h i s  h i s tory of p l acer go ld  m i n i ng i n  Oregon , quotes a l e tter of M .  J .  S uar k i n  
Th e Oregon ia n ,  D ec ember 1 8 , 1 858 a s  fo l l ow s: 

"Coffee Cree k i s  a sma l l  branch  of th e South U m pq ua River .  Three men  had been 
work i n g  a t  the mout h of  t he creek for se ve ra l  months w i t h  s l uices, b ut ow i ng to 
t he fi neness of t he go l d  a nd bad management, very l i t tl e was  made by them . I n  
t he l a t te r  part o f  J u l y  1 85 8, a compa ny o f  men, inc l ud i n g  one o f  the above t h ree, 
started up the creek to p rospec t . T hey worked un t i l  September w he n  they 'stru c k  
a p rospec t' t h ree m i l e s  from t he mout h w h i c h  paid them four  do l l ars  p e r  day per  
man . Furthe r p rospe c t i ng  l ocated a st rike w h i c h  pa id  as high  as  two dol l ars and a 
ha l f pe r  pan . Each  of the party, cons isting of seven men, staked c l a ims  of two 
hundred yards each . A l l the p rospec tors on Texas Gu l c h  (a tr ibutary of Coffee 
Creek)  got as h i gh  as two dol l a rs a nd a hal f pe r pan  on  bed rock. O ne man took 
out a n ugget we i gh i ng six ounces . " 

Anothe r ear l y -day d i s covery in Doug l as County was  t he Bonanza qu i cksil ve r depos i t  east of 
S uther l in, said to have been found some t i me du r i ng  t he 1 860's . T he Go l d B l uff m i ne sout hwest of Can
yonvi l l e  was d i scove red i n  the 1 890 ' s  a nd t he S i l ve r  Peak m i n e  i n  1 9 1 0 .  The  depos i t  of n icke l at N i cke l 
Mou nta i n  west of R i dd l e  (at  t hat t i me ca l l ed " O l d  P i ney Mounta in " )  was d i s covered by sheephe rders i n  
1 865 . T he green ore ( ga rn i e r i te )  was thought t o  b e  bot h copper and t i n  before i t  was determ i ned by a ssay 
to cont a i n  6 percen t  n i cke l  a nd no coppe r or tin . 

D i l l e r ( 1 898 ) reported that p l acer  m i n i ng on Lee C reek a nd Buckfork of upper N orth Myrt l e  C reek 
had bee n ac t i ve d uring t he ra i ny seasons  for many years and t hat prod uct ion prior to 1 898 was  est imated 
to have been about $ 1 50 , 000 . T he C h i e fta i n -Continenta l  Ve i n  on  Sout h Myrt l e  C reek was d iscovered i n  
1 898 , short l y a fte r D i l l e r  mapped the area geol og ica l l y . 

T he story of p l acer  m i ning a ctivity on upper Cow Creek is not we l l  re corded . I t  has bee n handed 
down tha t i n  the ear l y days two p l acer  camps were work i n g  on creeks now ca l l ed Starvout C reek and i t s  
t r i buta ry, Hogum C reek . O ccupa nts at the camp on Starvout C reek ran out o f  food and v i si ted t he camp 
on Hogum C reek  to see i f  they coul d purc hase supp l ies  w i t h  new l y -m i ned go l d ,  but they were refused . 
T he resu l t  was some hard fee l i ngs and name ca l l i n g  and subsequent naming  of the  creeks . A tributary of 
Hogum C ree k ,  ca l l ed Fizz l eout  te l l s a s to ry of  i t s  own . Qu i nes Creek and  i ts  t r i buta r ie s ,  Bu l l Run  and  
T e n ne ssee Gu l c h ,  had  fa i r l y  good p l acers and we re ce nters of  considerab l e  ac t i v i ty ,  p robab l y  d u ring t he  
l ate 1 85 0's and 1 860's . A C h i nese se tt l eme nt is said to have bee n estab l i shed nea r  the head  of Tennessee 
G ul c h. 
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D i l l e r ( 1 9 1 4 ,  p .  1 03 )  reported on p l a ce rs of the Umpqua and its t r i buta r ie s  as fo l l ows :  
" On port ions of t he  South  Fork of the Umpqua  a nd i t s  t r i bu ta r i e s ,  espe c i a l l y O l a l l a  
Creek , Myrt l e Creek ,  Cow Creek , a nd Coffee Creek , there are a ur i fe rous grave l s  of  
cons idera b l e  importa nce . 
" One of the b ra n c he s  of O l a l l a  Creek trave rses a mass of J u rass i c s l ates  that  have 
been much intruded by greenstones and furn i shed conside rab l e  bodies of au r i fe rous 
grave l . On  Myrt l e  Creek ,  near N ugget , the g ra n ul a r  greenstone by its dis i ntegrat ion 
has furnished res idua l materia l a nd st ream g rave l that has been mined more or l ess 
a ct i ve l y  for a n umber of years . T he same is true of grave l on the upper course of  
t he South Fork of  t he  Umpqua , about  Coffee Cree k ,  a nd in  p l a ce s  a l ong  t he  course 
of  Cow Creek , whose middl e port ion is in a rugged ca nyon . 
" S ta rvout Creek , near Boot h ,  i s  a t ributary of upper Cow Creek that dra in s  the 
northwest  s l ope of Green  Moun tain , w here the G reen  Mountain Copper Co . i s  
p rospec t i ng . S evera l  sma l l  p l a cers on Starvou t have bee n  irre gu l a r l y  a c t i ve for 
a l ong time . A l arge t ra ct has been cove red by t hese p l acers near the p resent 
stream l e ve l , The i r  repu ted ri c hness in the ear ly days has st imu l ated search  for the 
source of the go l d .  
" I n Cow Creek canyon be l ow G l e nda l e ,  h i g h  gra ve l  be nches  have been extensive l y  
mined . T he Victory a nd Gol d F l at ,  about 7 m i l es from G l e nda l e ,  a re on  terra ces 
a bout 1 50 fee t  above t he stream , a nd the Cracker J a ck a nd Ca in  m i nes , a dozen  
mil e s  fa rther  down t he canyon ,  a re  on  te rra ces more than 500 feet  above Cow Creek . 
" Among the hi l l s  on the va l l ey borde r between  R iddl e a nd Canyonvi l l e  there 
a re a n umber of  sma l l m i nes w h i c h  appear to der i ve at l e ast part of the i r  go l d  
from the  decompos i t ion  of  t he Cre taceous beds on w h i c h  they rest . " 

M i n e r a l  P r o d u c t i o n  

Separate p roduct ion  re cords for ind iv idua l coun ties were not kept pr ior  to 1 880 ,  b ut a fter t he 
turn of t he centu ry ,  product ion  statist i c s  began to be re corded for Douglas County . 

1 3  

Oregon 's reported peak year of go l d  product ion  was  1 940 . I n  t hat  year Doug l as County produced 
1 , 467 fine ounces of go l d  from 1 3  p l acer  m ines  a nd one l ode m ine , The county ranked 6t h in gol d pro 
duct ion for the state , Tota l state p roduction recorded in 1 940 was 1 1 3 , 402 fine ounces  w i t h  a value of 
near ly  $4 m i l l ion . Domest i c  p roduc t ion of  gold since t hat t i me dropped sharp l y  owing to the onset of 
Wor l d  War I I  a nd governmen ta l  re gu l ations estab l i shed i n  1 942 . In 1 943 Oregon ' s  tota l gold product ion 
had dropped to 1 , 097 fine  ounces and no produc tion was recorded for Doug las  Coun ty. (S ee  Table 1 . )  

L i bbey ( 1 963) repor ts high er gold produ c tion figu res for sou thw estern O regon (see  Go ld  a nd 
Silver chapter) . 

P r e s e n t  M i n i n g A c t i v i t y  

T he operat ion t hat  kee ps Doug l as  County l eadi ng a l l  ot her  count i e s  i n  the state i n  va l ue of 
m i ne ra l  product ion i s  t he n i cke l  m i ne and sme l te r  near R iddl e . Dur i ng  t he 1 960 ' s  a nd ear ly  70 ' s  the 
N ickel Mounta i n  mine operated by t he Hanna Mining Company has y ie lded s l i ght l y  more than 1 m i l l ion 
tons of  ore annua l ly wit h a n  ave rage n i cke l  content of 1 . 4 1  to 1 . 50  percent , a nd the sme l te r  has p ro
duced i n  excess of  20 , 000 , 000 pounds o f  n i cke l  meta l  in  t h e  form of fe rron i cke l a l l oy .  

Sand and grave l product ion  ranks second in  moneta ry va l ue in t he county . The two prin c ipa l  
produ cers i n  the Roseburg a rea  during 1 97 1  were Roseb urg Sand and Grave l arid Bea ve r  State Sand and 
G ravel . Umpq ua River N a vigat ion Co . ,  Reedsport , w h i c h  dredges the l ower Umpqua , i s  t he large st 
p roducer in  the County . 

A few estab l ished q uarr ies  for c rushed rock  a nd bu i l ding stone have been worked from t i me to 
t i me ove r a l ong per iod. Some vo l can i c  t u ff ,  a n  att rac t i ve mot t l ed stone i n  various  shades of green  



Tab l e  1 .  Doug las  County m i nera l produ ct ion (m e ta l s) 1 903 -1 971 (from avai l a b l e  records) 

Y EAR G O L D  S I LV E R  C O PP E R  C H R O M I T E  N I C K EL 
{ounces)  {ounces) (pounds) (short tons) {short tons) 

1 903 2 , 048 1 , 245 
1 904 426 . 56 
1 905 897 . 54 1 , 404 
1 907 2 1 6  62 
1 908 9 1 9 . 85 409 
1 909 86 .78 27 
1 91 0  442 . 49 98 
1 9 1 1 2 1 2 . 1 2  78 
1 9 1 2  684 . 07 2 , 832 
1 9 1 3  1 28 . 97 23 
1 91 4  228 . 67 41  
1 91 5  1 1 6 .54 26 
1 9 1 6  1 , 1 88 1 33 1 , 939 956* ..,. 
1 9 1 7  1 , 080 . 65 63 0.0 0.. 
1 9 1 8  201 . 1 9  66 � 1 , 72 1 Et\ 
1 91 9  35 . 22 5 -;: 
1 920 78 . 8 1  1 4  :l 

c 
1 92 1  1 48 . 95 29 0 

� 
1 922 227 . 24 225 1 70 u :l 
1 923 1 1 7 . 79 7 -a 0 
1 924 1 28 . 85 9 1  88 i5.. 
1 925 72 . 64 7 0 z 
1 926 1 59 . 1 3  2 , 854 47 , 080 
1 927 37 . 90 2 
1 928 53 . 23 2 , 567 1 36 , 0 1 4 
1 929 1 65 . 03 5 , 976 1 88 , 1 97 
1 930 1 5 1 . 27 1 , 084 26, 1 53 
1 93 1  634 .50  766 1 , 392 
1 932 
1 933 41 8 53  
1 934 61 9 276 530 
1 935 482 98 384 
1 936 494 4, 420 1 1 8 , 000 
1 937 434 5 , 623 232, 000 

* I n c !  udes G rant  C ounty , C hrom ite 
EEl I nc l udes  C oos , C urry , & Dou g l a s  Count ies  toge th e r ,  C hrom ite 

M ER C URY 
(fl asks) 

4 
700 

40 
30 

9 
22 

1 56 

Y EAR G O L D  S I LV E R  C O P P E R  C H ROM I T E  
{ounces) (oun ces) (pounds) { s hart tons) 

1 938 362 40 
1 939 340 49 
1 940 1 , 47 1  1 07 
1 941  1 45 270 6 , 000 
1 942 1 1 0 24 
1 943 
1 944 2 
1 945 
1 946 
1 947 
1 948 
1 949 4 . 1  1 0  
1 950 8 3 
1 95 1  1 5* *  3* * 
1 952  1 9  2 
1 953 1 92 
1 954 35 2 263 
1 955 42"x" 1 27 
1 956 1 400 20 
1 957 89 
1 958 
1 959 
1 960 
1 96 1  
1 962 
1 963 
1 964 
1 965 
1 966 
1 967 
1 968 
1 969 
1 970 
1 97 1  

* *  I n c l udes Warner Mine - Ja ckson C o . , A u ,  Ag 
"x" I n c l udes Whee l er County on A u ,  Ag 

I nformation main ly  from U . S .  Bureau of Mines  Minera l s  Yearbooks a n d  U . S .  Geologica l  Survey M i nera l Resources 

N I C K E L  
( short tons)  

1 59 
3 , 25 3  
5 , 69 1  
9 , 06 1  

1 0 , 6 1 7  
1 0 , 397 
1 1 , 1 1 5 
1 0 , 325 
1 0 , 569 
1 0 , 724 
1 1 , 236 
1 2 , 666 
1 2 , 266 
1 3 , 035 
1 3 , 1 26 
1 3 , 086 
1 2 , 674 
1 2 , 967 

M E R C U RY 
{fl asks) 

1 , 1 83 
2 , 1 99 
5 , 739 
5 , 552  
3 , 940 
3 , 294 
2 , 426 
2 , 35 0  
1 , 26 1  
1 , 1 82 
1 , 35 1  
1 , 1 6 1  

1 , 1 77 
846 
593 
383 
604 
977 

1 , 439 
795 
722 
1 83 

1 

1 9  
32  
1 2  
56 
76 
23 

26 1 
I 
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M I N I NG A C T I V I TY 

w ith  yell ow and red , has bee n used i n  re ce nt years by ar c h i te cts . Small tonnages of t h i s  stone have 
been q uar r ied in the weste rn  Cascades near Snowb i rd Mounta i n .  

15  

T he B ig  Q ua rtz s i l i ca m i ne on  Quartz Mounta i n ,  about 35 m i les  eas t  of Roseburg , has p roduced 
some meta l lurg i ca l -grade s i l i ca for the n i cke l smelter near R idd l e  in re ce nt years a nd s i n ce 1 97 1  has 
be come t he i r  p ri nc i pal source of s i l i ca for the product ion of fe rros i l i con metal needed in the smelt i ng 
p rocess . 

T he Elk head Qu i cks ilver m i ne i n  nort hern Douglas County was opera ted by the A l cona Mi n i n g  
Company for the per iod o f  1 965 t o  1 97 1  w it h  a sma l l  p roduct ion each  year . T he re h a s  bee n some small 
i ntermi t tent  p roduct ion of go ld  from pla ce r m i n i n g  ope rat ions  in the Q u i nes Creek area . 

T he M in i ng-Mine ra l s  Ma nufa ctu r i ng  Co . at R iddle uses sla g from t he n i c kel smelter to produce 
a h i g h -quali ty sandblast i ng g r i t ,  w h i c h  i t  pac kages u nder th e nam e of "Green D i amond Abras ives . " 
Produc t ion has  been i ncreasi ng s i n ce  th e pla n t  i ns tal l a t ion  i n  1 96 1  (OR E B I N, 1 971 ) . 

F u t u r e M i n i n g P o t e n t i a l 

T he need for bu ild ing  mate r i als w i l l  expand w i t h  pop ulat ion  growth  i n  t he  area . I t  is there fore 
l ogi ca l  that there w i l l be a grea te r demand for ,  and i n creased product i on of, sand and gravel , stone , 
a nd crushed rock . T he use of stone fac i ngs i n  mode rn a rch i tectu re w ill undoubtedly see cons ide rable 
i n crease . 

T he n i c kel m i ne at N i cke l  Mounta i n  has l im i ted rese rve s t hat w il l  e ven tually be ex ha usted . 
Prese nt ore re serves appear to be adequate to ma i nta i n  the  opera t ion unt i l  about 1 990 . T he Green 
D i amond abras i ve p l a nt, w h i c h  ut i l izes  the slag from the n i ckel smelte r ,  w ill have adeq uate suppl ies  to 
l as t  about 1 00 yea rs at t he prese nt  rate of consumpt ion . Large , grow i ng  p ile s of reje ct rock at the N i ckel 
Moun ta i n  m i ne conta i n  a h i gh pe rcentage of dun i te roc k ,  w h i c h  is nearly pu re ol i v i ne . These p ile s a nd 
s i gn i f i cant rese rves of rock i n  place rep resent  a pote nt i a l  s upply of oli v i ne for use as a re fra ctory , as a 
foundry sand , or e ve n  as a source of magnes i um . 

As explorat ion  methods improve , meta l p r i ce s  i nc rease , and metallurg i ca l  t echn iq ues be come 
more soph i s t i cated , it seems re asonabl e to expec t  a growth  in the meta l  m i n ing  i ndustry of southwestern 
O regon . A reas  of  copper, gol d ,  s ilve r ,  a nd z inc m i ne ra l izat ion , such  as the S ilve r Peak , Row l ey ,  a nd 
F i sh  Mounta i n  areas , may we l l  see p roduct ion  i n  the future . 

I t  seems reasonable to expect  that  addi t iona l reserves of me rcury may be found along t he Bonanza 
thrust fa u l t . A s i gn i fi ca nt d i scovery of  c i n nabar i n  th i s  area could rev i ve Doug l as County ' s  me rcury p ro
duct ion . A l though t he p r i ce  of  mercury characte r i st i cally flu ctuate s ,  eac h  per iod of p r i ce i nc rease 
usually sees new h ighs , so that w i t h  i n c re ased popu l at i on resu l t i ng in i nc reased demand fut ure p r i ces 
should attract exp l orat ion on the part of mercury m i n i ng i nte rests . 

As met hods of searc h i ng  for geot he rmal e ne rgy i n  the form of steam fi e l ds i mprove , Douglas 
County w i l l  not be ove r l ooked . E v ide nce of near-sur fa ce hot water , s uch  a s  mercury m i neral izat ion , 
propyli ti c altera ti on ,  and ho t  spr i ngs ,  bo th ac t ive and ex t i n c t ,  w i ll u ndoub tedly lead to explora tion 
in the near fu ture . 
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METALL IC  M IN ERAL R E S O URC ES  

A n t i m o n y  

A I  th ough only one  occu rrence  of a n tim ony (th e  T & M prospec t) is recorded for Dou g l as Cou n ty , 
sam ples of an timony (s t i bn i te) from a few o th er locali t i tes have been subm i tted to the D epar tmen t  of 
Geo l ogy and Mi nera l I ndustr i es for assay (see  Table 2 ) . 

T he pri nc ipal ore m i ne ral of an t imony is st ibnite (Sb2S3 ) , a lead -gray , meta l I i c ,  bladed or need l e 
shaped m i ne ral w i t h  a lead-gray st reak ,  hardness o f  2 ,  a nd spe c i f i c  g ra v ity of  4 . 5 . S t ibn i te occurs i n  a 
few m i ne rali zed zones i n  volcan i c  roc ks of t he Weste rn Cascades assoc iated with other sulfides suc h as 
orp i ment, realga r ,  c i n naba r ,  a nd pyrite , but i t  has not been reported in suffi c i en t  q ua nt i t i es to const i 
tute a commerc ial sou rce of a nt i mony . An t imony is assoc iated w i t h  a few gol d -bear i ng ve i ns in t he 
Bohem ia  d istr ict  of southe rn Lane County, w here t he El Cap ita i n  ve i n  is reported to conta i n  at least 25 
percent st ibn i te . 

T he T & M ant i mony prospect  is located i n  sec . 1 1 , T .  3 2  S . ,  R .  1 W . , on a r idge  crest form i ng 
the boundary of Douglas a nd Jackson Count ies near Ragsdale Spr i ng Camp. T he occurre nce consists of 
a narrow sil i c i f ied zone in coarse tuffs and i nte rbedded rhyolite flows . The core of t he zone conta i ns 
some scattered st ibn i te i n  q uartz . I t  str i kes north and has bee n t re n c hed for 45 feet  wit h only one sma l l  
a rea  of st ibn i te encountered ( see sample R G -23 1 , Tabl e 2) (A . B . Gr iggs , wr i tte n commun i cat ion , 
May 1 0 ,  1 95 1 )  • 

Tabl e 2 

Ant imony Assay Data 

Samp l e  Locat ion o;o % % % l b/ ton % Date 
N u mbe r Sec . Ts R . W . Sb A u  A g  As H g  Mo Assayed 

R G - 1 90 1 3  29 0 . 50  0 . 50 0 . 30 6-57 
R G -23 1 *  1 1  32 5 . 90  0 . 0 1 3 . 00 6 -57 
R G -424 1 3  29 1 . 08 0 . 80 T r  9 -57 
S G - 60 NW� 1 3  29 1 . 90 1 . 1 3-58  
P -29428 S E � 23 3 1  28 . 43 0 . 04 2. 00 T r  8 -64 
P-29429 S E � 23 3 1  1 1 . 93 0 . 02 1 . 00 T r  8 -64 

* T & fv\ Ant imony 

A r s e n i c  

Arse n i c  m i ne ra l s  have no comme rc ial value ow i ng  to t he surpl us of  a rse n i c  produced as a by -product 
of smelting ores of other me tals , but a rse n i c  mine ra l s a re of  inte rest because of  t h e i r  assoc ia t ion w i th 
mercury ,  gold , ant i mony , z i n c ,  e tc . T he c h i e f  a rse n ic m i nerals are orp imen t ,  rea l gar , and arsenopyr ite . 

A few ve i ns conta i n i n g  arse n ic sulfides are k nown to oc cur i n  t he volcan i c  rocks of the Weste rn 
Cascades . A typi ca l  example i s  the B & H or L ucky Logger occurrence on Bou l de r  C re e k ,  N E� of NW� 
sec . 1 3, T .  29 S . ,  R .  1 W .  I t  is exposed i n  a small c u t  i n  the road bank a short d istance from the ma in  
Boulder Creek road . Rea l ga r ,  orp imen t ,  a nd some st ibn i te occur i n  a fract ured zone w h i c h  st rikes about 
N .  45 ° W. a nd d i ps steeply to t he east . Assays from the oc curre n ce (samp l e  numbe rs R G - 1 90,  R G -424 , 
S G -60) are l isted i n  Table 2 .  

Another occurrence , not v i s i ted by t he Department , has bee n  reported on the west fl ank of S cott 
Mounta i n  about 5 m iles nort h of Glide . Samples reported to be from t h i s  occurrence conta i n  abund a nt 
o rp i me nt a nd rea l gar  but have not bee n  samp l ed for assay . 
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C h r o m i t e  

Chrom i te , a heavy black metal! ic mi nera l , i s  the on l y  commerc ial source of chromi um .  I t  is a 
complex ox ide of chrom ium ,  i ron , magnesi um , and alum i num . T he perce ntage of ox ides i n  c hrom i te 
can va ry wide l y ,  and the i r  var iat ion dete rm i nes the use spec i f icat ions of the  ore . H i g h-chrom ium ores 
conta i n ing 46 perce nt  and greate r  C r2o3 and havi ng a C r : F e  rat io of 2 : 1 or more are c l assed as me tal
l urg i cal grade . H i gh- i ron ores conta i n ing  40 to 46 percent Cr20 3 and a C r : Fe ra t io of l ess t ha n 2 : 1 are 
used for chemi cal pu rposes . H igh-a l um i na ores conta i n i ng 20 perc en t  or more A I 20 3, 60 perc ent  or 
more Cr20 3 and A I 20 3 comb ined ,  and not more than  abou t 1 2  percen t  F e ,  are used i n  refrac tori es . 

Chrom i te is fauna exclusively i n  the ultramafic roc k peri doti te and i ts altera t ion product ,  serpenti n
i te . In Douglas County these rocks occur on ly  in the Klama th Mounta i ns Provi nce . Chromite may occur 
e i t he r  as d i screte m ineral gra ins  scatte red t hrough the rock or as mass ive accum u l at ions in laye rs or pods . 
I t  is usuall y an early m ine ral to crystal! ize i n  t he coo l i n g  process of an ult ramafi c magma and the mech
an isms of segregat ion a re as var ied as  the h i s tory of the or ig in  and emplacement  of the rock . Banded or  
streaked-out d i ssemi nated ch romite i s  be l ie ved to have formed dur i ng  implaceme nt  of t he ult ramafi c rock 
when i t  reacted as a plast i c  mass . S trat iform or uni formly layered chromi te i s  beli eved to have deve l oped 
by crystal settli ng i n  th e u pper man tle where the crystalli z i ng  magma was undisturbed . 

Ch rom i te is h ighly resi s tan t to weather i ng processes ,  and because of th is property most of th e known 
occurre nces were d i scovered by t rac i ng  surfa ce float ore up hill to its source . 

Current theor ies of p l a te tecton i cs i nvolv ing impi ngement  of ocean i c crust w i th a cont i nenta l front 
resu l t i n g  in e i t he r  subd uct ion or obduction (under-t hrust ing or ove r-r id i ng) of the ocean i c  crust and t he 
accompanyi ng complex fo l d i ng and fault ing  may help to expla i n  why most u l tramafi c  bod ies  appear to 
have bee n emplaced tecton i cal ly  as " cold i n trusi ves " from the i r  place of ori g i n ,  the uppe r mant l e .  The 
resulta nt tear ing-apart and d istortion of what may have been un i form layers of mass i ve chromite to form 
scatte red , strung-out, I ense -shaped pods has camp i i cated the search for bur ied chrom i te ore bod i es .  

A number o f  occurrences o f  chrom ite i n  Doug I a s  County were descr ibed by Ramp , ( 1 96 1 , p .  1 1 9- 1 26) . 
A l l of these depos i ts are smal l ,  and total known prod uct ion for the county is est imated to be about 1 , 500 
l ong tons . T he largest produce r in the county is  the Black Boy m i ne , N o .  15 , of the Starvout Group , 
located on Ouartzm ill Peak at the head of Sta rvout C reek . Th i s  m ine  reported ly  produced about 900 tons 
(19 fre i ght carloads) dur ing Wor ld  War 1 ( 1 9 1 6 ) .  

C hrom ite production i n  Ore gon has been restr i cted to per iods of h i gh i ncent i ve pr ice b roug ht on 
by war-t i me demands and the more re cent  government  stockp i l i ng  program of 1 951  to 1 958 . 

C hrom ite m i nes  and prospects i n  Douglas County are listed below alphabe t ically and described 
bri e f! y .  N umbe rs refe r  to map loca t ions on F i gure 4 .  

A-MI N E  (R I C E  CH ROME) ( N o . 3) 

Locat ion :  

Development :  

Geology : 

Product ion :  

References: 

N E± se c .  20 and NW± se c .  2 1 , T .  29 S . ,  R .  5 W . ,  at about 1 , 000 fee t elevat ion 
on pr ivate ly  ow ned l a nd .  

Severa l  hundred fee t  of sha l low trench i ng and five open cuts up to 1 5  fee t  deep . 

Two ma in  chrom i te pods and small sca tte red float we re re cove red from a li ght green 
talcy serpen t i n i te . Trend of upper pod (7 or 8 fee t  w ide , 6 feet th ick,  taper i ng  to 
west )  was N .  75 ° W. and d ip  25 ° to 30° N .  
Ore zone l i es 500 to 1 , 000 fee t  from SE  margi n of N E -trend i ng  serpent i n i te belt . 
T he be l t  is i ntruded by seve ra l small dac i te d ikes . T he count ry rock is serpen t i n ized 
harzburg i te . 

T he fi rst ma in  product ion was about 20 tons i n  1 941 . Sma l ler add i t ional product ion 
i n  1 95 2 .  T eta I I ess t han 50 tons . 

Ramp ( 1 96 1 )  
Treash er and Allen (Oregon Department o f  Geology and Mineral I ndust r i es m ine  fi l e  
report 1 942, unpub . )  
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BLACK BOY M I N E  (STARVOUT GROUP) (No .l 5) 

1 9  

Locat ion :  SWa NWa se c .  5 ,  T .  33 S . , R .  4 W . ,  at about 4 , 000 feet e l e va t ion on the sout h
east f lank  of  Quartzm i l l  Peak . B l ack Boy and J une Bug m i n ing c l a ims . 

Devel opment :  

Geology : 

Production : 

Refe rences :  

Two l arge open cuts 50 feet  apart are about 1 00 feet l ong , 20 fee t  w ide and 30 or 
more feet deep at the ba ck ends . A l so se vera l  small cuts and a 50-foot tunnel d r iven  
sout h from t he end o f  t he upper ope n c ut .  

Lenses of massi ve chromite hav i ng a max imum th i ckness of 6 feet occur i n  a zone 
perhaps 2, 000 feet long wh i ch  tre nds about N .  20° E .  and d ips steep ly  SE . The 
country rock is a h i gh l y  sheared dark green i sh-bl ack serpent i n i te .  

1 9  fre i ght car l oads were reported ly  sh ipped i n  1 9 1 6; some sh ipped in  1 937; 
about 20 tons i n  1 955 ; and 20 tons in 1 956 .  Tota l  about 1 , 000 tons . Avera ge grade 
was about 45 percent Cr203 and 1 2  percent Fe . 

A l l e n  ( 1 94 1 ) Ramp ( 1 96 1 )  
D i l l e r  and others ( 1 92 1 ) T hayer and Ramp ( 1 969) 

BUCK HORN PROSPECT ( No. 4) 

Locat ion :  

Devel opment :  

Geol ogy : 

Product ion : 

Refe rence :  

N t sec . 1 ,  T .  30 S . , R .  7 W . ,  about 2 , 000 feet e l evat ion . 

Two bu l l dozer cuts about 50 fee t  l ong , 1 0  feet wide ,  and 1 2  feet deep . 

A sma l l  amount of mass ive , h igh-grade chromite fl oat and one sma l l  l ens were 
found in a 200- to 300-foot wide sheared serpent i n ite ba nd wh ich  tre nds about 
N .  20° E. and d ips 57° SE . 

About 2 tons of chrom i te , most l y  fl oat,was re covered ( 1 955) 

Ramp ( 1 96 1 )  

CEDAR SPR I N G S  PROSPECT (No . 1 1 )  

Locat ion :  SEa se c .  25 , T .  32 S . , R .  4 W . , about 4 ,500 feet e l evat ion . 

Development :  Unknown . Assay i n format ion on ly . 

Geology : Mass ive ore , probably fl oat , subm i tted for assay . Prospect not exam i ned , 
Ore assayed 48 . 23 pe rcen t  Cr203 . 

Prod uct ion :  None 

Reference :  Ramp ( 1 96 1 )  

FOUR PO INT  CLA I M  (No . l 6) 

Locati on: SWa sec ,  1 ,  T .  33 S . , R .  5 W . ,  at about 3 , 075 fee t  e l e vat ion . 

Deve l opment : Sha l l ow bulldozer cuts . 
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Geology: A N E -striki ng 1 SE-dipp i ng zone of di ssem i nated to massi ve chromi te up to 4 feet 
t h i ck may be traced by i nterm i ttent exposures and fl oat for ove r 200 yards , I t  
l ie s  w i th in  a N E-str iki ng body o f  se rpent i n ite about 1 1 500 feet w ide , Concen
trates assayed about 43 pe rcen t  Cr203 wi th  fa i r l y  h igh  iron . 

Product ion : 1 0  tons ore were conce ntrated to 4t tons i n  1 957 . 

Reference :  Ramp ( 1 961 ) 

FROZEN CR EEK  M I N E  (No . 2) 

Locat ion :  SEt SEt se c .  1 9 1 T . 28 S .  1 R .  4 W .  1 at  1 1 600 fee t  elevat ion . 

Deve l opment :  Ope n  cut 45 x 60 x 30 fee t  deep at  the face and a short adi t .  

Geology : An offset segment of sheared dissem i nated to mass ive ch romi te was exposed in a 
N .  70° W . -str ik i ng 1  1 8 ° SW-dipp ing  shear i n  the cut and short ad it , The country 
rock is a h i g h l y  sheared 1 I i ght 1 gray ish-green serpent i n ized harzburg i te . 

Product ion : About 70 tons of concentrates assay i ng 42 to 44 percent Cr203 and about 2 . 5  
Cr: Fe rat io were produced from 238 tons o f  low-grade ore mi ned in  1 954 and 1 955 . 

Refe rence :  Ramp ( 1 96 1 ) 

G RAY BOY CLA IM (S TARVOU T  GROU P) (No . 1 4) 

Locat ion :  

Deve l opment :  

Geology: 

Product ion : 

Refe rences :  

SWt N Et se c .  5 1  T.  33 S . 1 R .  4 W , 1  at 3 1 550 fee t elevat ion . 

An open cut 60 x 1 20 x 25 feet  deep at the fa ce . 

D i ssem i nated chrom i te i n  serpent i n i zed duni te is exposed over a 26-foot w idth 
and conta i ns two barren zones of 3 and 4 fee t  w ide . I t  has an apparent trend of 
N .  20° E. and dips steeply to the west . T he body appears to be fau l ted into 
seve ral segments but is poorly exposed . A 1 9-foot ch ip  sample from the face 
assayed 20 . 2  percent  Cr20 3 . Assays of panned concentrate s  i ndi cate a poss ib l e 
re fractory grade . 

M ill tests were reportedly made but no ore sh ipped . 

Ramp ( 1 96 1 ) 
T haye r and Ramp ( 1 969 ) 

GREEN MOUNT A I N  PROSPECT (No . 1 2) 

Locat ion :  

De ve l opme nt : 

Geo logy: 

Prod uct io n :  

swt sec . 341 T .  32  s .  I R .  4 w .  

Unknow n 

Mass i ve ore wi th  mixed se rpent i n i te 1 probably fl oat 1 assayed about 35 percent 
Cr203 1 1 2  pe rcen t  Fe and 1 1  pe rcent Si02 . Assay forms P-22375 and P-22376 

N one 
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Refe rence :  Ramp ( 1 96 1 ) 

L I N DA MAR I E  M I N E  (No . 7 )  

Locat ion :  NW! SE!  se c . 34 , T .  30 S . ,  R .  7 W . ,  at about 850 fee t  e l evat ion. 

Deve l opmen t :  T hree bu l l doze r cuts , three sma l l hand-dug t ren che s  and a 65 -foot tunne l . 

2 1  

Geol ogy :  Sma l l l e nses o f  mass ive ch romite were found t o  occur  i n  a NW-trendi ng sheared 
zone of bl ue - green serpent i n ite . 

P roduc t ion :  About 20 tons of 46 percent  C r20 3 ore  we re p roduced in 1 955 (? ). D i ller a nd 
o thers ( 1 92 1 , p. 34) reported t ha t  " I n 1 9 1 7  considerabl e c hromi te was m i ned 
about 1 0  m i l e s  south of N i cke l  Mou nta i n . "  

Refe re nces :  D i l l e r a nd others ( 1 9 2 1 ) 
Ramp ( 1 96 1 ) 

L UC KY N IN E  GROUP (in c l udi ng  Dav i s ,  Baxte r ,  a nd Pansy ) ( No. 6) 

Locat ion :  

Deve l opmen t :  

Geol ogy: 

P roduct ion :  

Refe re nce : 

Sees .  25 and 36,  T. 30 S . , R .  7 W . ,  be tween 1 , 000 a nd 1 , 800 fee t e l e vat ion . 

Severa l  s ha l l ow bu l l dozer cuts and one short caved tunne l . 

T he seve ra l occurre n ces  appea r  to l i e a l ong a N N E -trendi n g ,  S E -d i pp i ng zone 
in a h ig h l y  sheared serpen t i n ite about  1 , 000 fee t east of its contact  w i th  a 
p hy l l i t i c  metavol can i c  rock . 

Re cords are i ncomp l e te ,  but reported to be about 50 tons of sorted h i g h-grade ore 
a ssay i ng about 47 percent Cr20 3 w i t h  a 2 . 8  Cr : Fe rat i o ,  and 400 tons of l ow 
grade m i l l  ore. T he occurren ces were worked i n  1 954 a n d  1 955 . 

Ramp ( 1 96 1 )  

N I C K EL MOUNTA I N  GROUP  (N o . 5 )  

Locat ion :  

Deve l opmen t :  

Geol ogy :  

P roduct ion : 

W� NW! sec . 20,  T .  30 S . ,  R .  6 W . ,  at about 2 , 550 fee t  e l evat ion . 
A l so near west edge of sec .  1 7 ,  T .  30 S . ,  R .  6 W . ,  a t 3 , 240 feet e l evat ion . 

T he l owe r  occurrence was exp l ored a nd m i ned by se vera l  sma l l open cu ts and 
bu l l doze r  trenches . The uppe r oc curre n ce was exposed i n  a q uarry fa ce in the 
n i cke l  m ine  on the west  s ide of N icke l  Moun ta i n . 

T he l ower  occurre nce is in a h ig h l y  sheared serpent i n i te . Both l ow grade dissem
i nated ore and pods of mass ive , h i g h-grade c h romi te were produced . Topography 
of the I ower a rea suggests some sl umpage or I andsl id i ng . The upper exposure was 
d esc r ibed as a l e ns of streaked,  dissem i nated to mass i ve c hrom i te  in dun i te havi ng 
a max imum th i ckness of 4 fee t  and exposed for about 1 2  feet w i t h  a st r i ke of N .  
20° E .  ,and dip of 55°  S E . 

T h i s  a rea  had its l argest product ion of c hrom i te i n  1 9 1 6; but Doug l as County 
p roduct ion records for t hat yea r  were g i ve n  toge the r  w i th  G ra nt County (see 
p roduct ion , Tabl e 1 ) .  
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T he re was  also some product ion  from the  lower  occurren ce in 1 95 4 .  
T he  tota l p rod uct ion of h i g h -g rade  ore a n d  m il l  concentrates i s  e stimated t o  b e  l ess 
t han  1 00 tons . 

R e fe re n ce s :  D i l l e r a nd othe rs ( 1 92 1 ) 
Ramp  ( 1 96 1 ) 
U . S . Geolog i ca l  S urvey ( 1 9 1 6) 

P E E L  PROS P E CTS  (N o .  1 )  

L ocat ion :  S e es .  27 and  34,  T .  26 S . ,  R .  3 W . , ( i n c !  udes 3 occur re n ce s  d escr ibed i n  d eta i l  
i n  Ramp , 1 96 1 , p .  1 26 )  

Deve l opme n t :  S e veral sma l l  c uts and t renche s , 

Geo l ogy : T he country rock is a s heared serpen t i n i zed  harzburg i te  w h i c h  e nclose s seve ral 
s ma l l ,  hard , alte red bod i e s  of meta vo l can i c  roc k a nd is i nt r uded by late r  da cite 
or rhyol i te porphyry d i kes . S mal l  l e nses  of  mass i ve c h rom i te assay i ng from 30 to 
45 pe rc e nt C r2o3 w i th  a fa i rly h i g h  i ron content appea r  to l ie  i n  a near l y  ve rt i ca l  
zone tre nd i ng� I\I E , 

P rod uc t io n : T here i s  no re cord of product ion . 

Refe re n ce : R amp ( 1 96 1 ) 

RAE LY N N E  PRO S PECT  (No . 9 )  

Loca t i on :  S E*  sw! se c .  34 , T .  30  s .  I R .  2 w. I at 1 , 600 fee t  e l e va t ion . 

Deve l opme n t :  F i ve small c uts . 

Geology : T he cuts expose a tape r i ng schli e re n -banded , d i sse m i nated to near l y  massive 
c hrom i te -bear i ng zone as much  as 4 fe et  t h i c k  in se rpent i n ized  harzburg i te . T he 
zone str i ke s  about N .  1 8 ° E . , d ips 8 0° S E . and i s  exposed for a d i sta nce  of about 
90  fee t . A sample of t h e  more mass i ve ore assayed 37 . 76 percent  C r2o3 and 
1 4 . 1 1  percent  Fe . 

P rod uct io n :  N one  

Re fe re n ce :  Ramp ( 1 96 1 )  

RA I NY DAY (DAY S C R E E K )  M I N E  (No . 8 )  

L ocat i o n :  

De ve l opme nt :  

Geology : 

P rod uct ion :  

S �  s ec . 1 5 ,  T .  30  S . ,  R .  4 W . , a t  about 1 , 300 fee t  e l evat ion . 

S hall ow ope n c uts . 

Small pods of mass i ve c h rom i te  occur i n  a h i g hly sheared small body of serpe n t i n i te  
exp0sed on t he  h i l l s ide  1*  m i l es south of  Days  C reek , T h i s  body i ncludes nume rous 
sma l l  b l ocks of  mass i ve greenstone a nd has probably been  tecton i cal l y  emplaced 
along the t h rust fa u l t contact betwe e n  t he Dothan Format ion  and  t he g ree nstone , 

E stimated to be about 20  tons , 



Refe re n ce s :  
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A l l e n  ( 1 94 1 ) 
Di l l e r a nd Kay ( 1 924) 
Ramp ( 1 96 1 )  

SHORT (COR DA A N N )  PRO S P E CT (No . 1 0) 

Location :  SW± sec . 2 1 , T .  3 1  S . , R .  2 W . , about 2 , 800 fee t  e l e vat io n . 

Deve l opment: Sma l l open cu ts . 

Geo l ogy : O re is massive and assayed 49 pe r cent  Cr2o3 and 1 4  percent  Fe . The deposit 
was  not visited . 
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P roductio n :  A few tons o f  ore we re pil ed on  t h e  dump , but product ion in formation i s  l ackin g . 

Refe re n ce :  Ramp ( 1 96 1 ) 

STARV O UT PROSPECT (No . 1 3) 

Location : S E} N Et sec .  32 , T .  32  S . , R .  4 W . ,  at about 2 , 570 feet  e l evation . 

Deve l opmen t :  S ha l l ow cuts on l y .  

Geo I ogy : D i sse m i noted c hrom i te and a few sma I I  I e nses of massive c hrom i te were exposed 
i n  an irregu l a r  N E -striking , steep , S E -dipping  zone about 3 fee t  t h i ck . 
S amp l es of mass i ve ore assayed about 38 percent  Cr 203 a nd 1 2  percent  Fe . 

P roduc tion : N one . 

Refe re n ce : Ramp ( 1 96 1 ) 

V I CT O RY PLACER M I N E  O CCURREN CE (No . 1 7) 

L ocation :  

Deve l opmen t :  

Geology : 

P roduction :  

Refe re n ce :  

S e c . 33 , T .  3 2  S . ,  R .  7 W . 

Assay in formation on l y .  

Samp l es o f  massive ore assayed 38 . 72 percent  Cr 2o3 and 23 . 98 pe rcent  Fe , and 
4 1 . 27 percent Cr2o3 and 25 . 45 percent Fe . Bedrock unde r  a portion  of  the 
p l ace r  mine is a na rrow body of sheared serpe ntinite . State a ssays P - 1 1 635 , ( 1 95 1 )  
a nd P - 1 82 1 4 ,  ( 1 955) . 

N one . 

Ramp ( 1 961 ) 



C O P P E R  O C CU R R E NC ES 

l. Dodson Bu tte pros pec ts 
2 .  S tu em pg es prospec t 
3 .  Me l ody prospec t 
4 .  H u c k l eberry m i ne 
5 .  Beaver S pr i ngs m i n e  
6 .  Go l de n  G a te m i ne 
7 .  S i l ver Pea k m i n e  
8 .  Z i nc m i n e 
9 .  Penne l a n d  Farmer prospec t 

1 0 . Ba n fi e l d  m i ne 
1 1 .  Row l ey m i n e  
1 2 .  Copper Butte 
1 3 . Green Mou n ta i n  m i n e  

• Copper occ urrences 

Assays on l y  (w i th 1 %  ... 
or m ore copper) 

F i gu re 5 .  Map show i n g  l ocat ion of copper occurre nces in Dou g l as Cou n ty . 
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C o p p e r ,  l e a d , a n d Z i n c 

Occ urren ces of coppe r ,  l ead , a nd z i n c  m i ne ra l i zat ion are scatte red i n  t he southern ha l f  of Doug l as 
County ( F i gure 5 ) .  P roduc t ion has come ma i n l y  from the S i l ve r  Peak m i ne du r i ng the pe riods 1 926 to 1 930 
and 1 934 to 1 937 . Tota l product ion from the  S i l ve r  Peak m i ne has been about 6 , 620 tons  of ore wi th  an  
ave rage assay of 5 . 67 percen t  copper a nd an  equa l  or s l i gh t l y  greate r  percentage of z i n c . T he Ban fie l d  
m i ne  sh ipped 52  tons o f  ore i n  1 928 conta i n i ng 1 0 , 059 pounds o f  coppe r and a sma l l tonnage i n  1 956 
wh i c h  conta i ned 400 pounds of copper and some s i l ve r . M i nor coppe r product ion was obta i ned as a by
prod uct from the H u ck l eberry and t he C h iefta i n -Cont i nenta l gold m i ne s .  

Coppe r-bear i ng m i nera l s  occ urr i ng i n  Doug l as County i n c l ude t h e  usua l  p r ima ry cha l copyr i te and 
secondary ma l a ch i t e  w h i c h  a re present in a l l of t he known depos i ts .  A greater  va r iety of copper m i nera l s  
i s  prese nt a t  the S i l ve r  Peak m i ne where tennant i te , c ha l coc i te , born i te a nd cove l i te have been  ident i 
fied . Z i n c  i s  prese nt i n  a few o f  the coppe r m i nes  ma i n l y  a s  spha l er ite . A t  the S i l ver  Peak m i n e , spha l 
er i te  appears to i n c rease w i t h  depth a s  copper dec reases . Spha l e r i te i s  a l so prese nt i n  the weste rn su l f ide 
ve i n  at the Row l ey m i ne and at the Z i nc Creek occurre nce on t he South Umpq ua R i ver . lead occurs as 
ga l ena at a few of the  copper  and go l d -s i l ve r  m ines  but is  genera l ly  a ra re m i nera l and an i nd i cator of 
s i l ve r  va l ues . T he re i s  no re cord of l ead product ion from ores m i n ed i n  t he county . 

Two areas of spe c i a l  i nterest have been  i nve st i gated from t i me to t ime  w hi c h  appear to ha ve some 
pote nt i a l  for the deve l opment  of fa i r l y  l a rge tonnages of  l ow-grade ore . T hese are the northeast-st r ik i ng  
S i l ve r  Peak  zone a nd the  Row I ey-Banf ie l d  area . A t h i rd a rea nea r  Dodson Butte may  a l so me r i t  i nvest igat ion . 

D i l l e r  ( 1 9 1 4) was t he f i rst to re cogn i ze the  s i m i l a r i ty i n  str i ke and m i ne ra l  assemb l age of the ore 
zone in the S i l ver Peak m i ne a rea w i th t hat of the A l meda m i ne on the Rogue R i ver  about 21 mi l es to the 
sout hwest . He  referred to th i s  apparent l y  exte nsi ve zone as t he  B ig Yank Lode . I n l a te r  i nvest i gat ions , 
Do l e  and Ba l dw i n  ( 1 947) and W h i te  a nd Wol fe ( 1 950) reported on a number of oc currences  a l ong t h i s  
genera l  trend and d i s cussed t he i r  s i m i l a r i ty . T he m i ne ra l izat ion genera l l y occurs i n  a shea red , a l te red , 
me tavo l c a n i c  rock mapped as " greenstone " by D i l l e r and Kay ( 1 924) a nd descr ibed as a h i g h l y  a l tered 
ch l or i te and ser i c i te sch i s t  by S henon ( 1 933) . W here m i nera l i zed , the shear zone w i t h  se r i c i te s ch i st 
usua l l y  conta i n s  cons iderab l e q ua rt z ,  ba r i te , a nd d i ssem i nated to nea r l y  mass i ve su l f ide s ,  ma i n l y  py ri te 
a nd cha l copy r i te . T he B i g Yank zone i s  apparen t l y  not cont i n uous ,  but i s ,  rat he r ,  a set of i ndependent 
northeast -str i k i n g ,  southeast -d ipp i ng shear zones l y i ng e n  e che l on . From sout h to nort h the zones a re 
s i t uated p rogress ive l y  westward ac ross the sect ion from the  Ga l  ice -Rogue Format ion conta ct at the A l meda 
m i ne in Joseph i ne County to near the Rogue -Dothan contact at the S i l ve r  Peak m i ne . 

Th e Row l ey-Bonfi e l d  area i s s i tua ted abou t 7 m i l es sou th of T i l l er i n  the h eadwa ters of Drew Cree k .  
Th e Row l ey a nd Ban fi e l d  m i nes occur i n  a body o f  sc h i s t  and gne i ss i c  am ph i bo l i te wh i c h  i s  unconformab ly  
over l a i n  by Ter t i ary vo l can i c s  to  th e east and i n truded by qua r tz d ior i te to th e w es t . The am ph i bo l i te 
a nd sch ist are a l so i ntruded by sma l l bod i es of serpent i n i te near the  m i ne ra l ized areas . M i nera l i zat ion  
i s  accompan ied  by a b l each i ng and hydrotherma l a l terat ion of t he amp h i bo l i te and s ch i st . Two ages of  
m i nera l izat ion  may be rep resen ted . T he l a rge body of  q ua rtz d ior i te to the west i s  of  probab l e  l a te 
J urass i c  (Nevadan )  age w he reas some of the sma l l e r i nt rusi ves  in the area o re of Ter t ia ry age (K ays 1 970) . 
T he prese nce of c i n nabar i n  the Banfi e l d  m i ne i s  ev idence of m i ne ra l i za t ion dur i n g  t he Te rt ia ry Per iod . 

T he ma i n  (easte rn)  zone of m i ne ra l izat ion at t he Row l ey m i ne i s  an a l te red , b l e ached zone i n  quartz 
ch l ori te sch i s t  w i t h  d i ssem i nated cha l copyr i te  rang ing  in w id th  from about 50  to 1 50 fee t ,  over a n  exposed 
l ength of about 1, 200 feet . The ave rage grade is about 0 . 5  perce nt  coppe r . The zone st r i kes  nort h and 
d ips 45 ° E .  Ore at the Banfi e l d  m i ne i s  more spotty , wi th  h i g he r-grade st reaks and sma l l  segregat ions of  
su l f ides , but the b l ea c hed , a l te red a rea surround i ng  t he m i nera l ized port ion i s  ve ry s i m i l a r  in  appeara nce 
to t he Row l ey ore . More deta i.l ed prospe c t i ng of t he area  of these two occurrences seems warranted . 

D i l l e r ( 1 898) descr i bed t he  Dodson Butte area as fo l l ows : 
" Near  Dodson Butte t he re has bee n  much  prospe ct i ng for copper 
w i t h i n  t he l ast  few yea rs . I t  occurs in i rregu l a r  and rat her sparse l y  
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d i s t r ibuted part i c l es of var ious s ize s ,  scattered t h rough the 
se rpent i ne a nd metagabbro at a n umber  of l oca l i t i e s ,  in the 
form of t he carbonates a nd su l ph ide . T ha t  in the serpent i ne 
i s  a l most w ho l l y  i n  the  form of t he g reen or b l ue carbonate s ,  
m a l a c h i te  a n d  azur i te , w i t h  t races of  the  s u l p h ide , cha l co
pyr i te , whe reas  i n  t h e  metagabbro , l ower down upon t h e  
s l ope o f  t h e  r i dge , where a l a rger  amount o f  su r face mate r i a l  
h a s  been  removed , t h e  ore i s  a l most whol l y  i n  the  form o f  
c ha l copyr i te , assoc iated freq uent l y  w i t h  pyr i te . I t  occ urs 
i n  the metagabbro of that reg ion on l y  a short d i stance from 
the  contac t  w i t h  t he serpen t i ne , and  i mpre gnates t he rock 
in be l ts .  Severa l  t unne l s  ove r a hundred feet  i n  l ength  
have bee n  run t h rough  t h i s  mass  toward the se rpent i ne ,  but  
when  v i s i ted in  O ctobe r ,  1 897 , t he contac t  had not  yet  
been rea ched . Ana l yses of  samp l es of the ore , represe nt i n g  
approx i mate l y  an  ave ra ge o f  t he mater i a l  i n  t he m i ne ra l i zed 
be l t s  then in v i ew , show 2 . 53 pe rcent o f  copper for the 200-
foot tunne l  of t he B l a ck Repub l i can m i ne and 5 . 78 percent of 
coppe r for the ope n  c ut of t he Yankee Boy . " 

Copper m i nes and  prospec ts i n  Doug l as C ou n ty are shown on F i gure  5 and are  l i s ted a l ph abet i c a l l y  
i n  th e br i e f  d i s cus s ion wh i ch fo l l ows : 

BAN F I EL D  M I N E  (N o .  1 0) 

Locat i on :  Se c .  34, T .  3 1  S . ,  R .  2 W . ,  a t  about 2 , 200 feet  e l evat i on . 

De ve l opmen t :  F i ve ed i t s  tota l 3 , 500 fee t . T here a re a few ra ises and  m i nor stop i n g .  

Geo l ogy :  M i nera l i zat ion occurs  i n  a nort h -st r i k i n g ,  steep l y  east -d i pp i n g  s c h i st be l t  seve ra l 
h undred fee t  w ide , w h i c h  i s  bounded on the west by d i or i te and on the east by 
Te r t ia ry vo l ca n i cs of the Western Cascades . C ha l copyr i te  a nd pyr i te  w i t h  assoc
i ated magne t i te  a re i rre gu l ar l y  d i st r i buted th roug h t he b l eached , a l tered sch i st i n  
part as narrow str i ngers and  t h i n  l e ns-shaped masses . M i nor c i n nabar i s  a l so presen t . 

H i story and  P rod uct ion :  Located by H .  Ban fi e l d  i n  1 900 . I n  1 928 prod uct ion o f  52 tons of ore con 
ta i n i ng 1 0 , 059  pounds of copper and 1 9  ounces  of s i l ve r  was reported . I n  1 956 a 
sma l l tonnage of ore was sh ipped w h i c h  conta i ned 400 pounds of copper  and some 
s i l ve r .  The m i ne has been exami ned by severa l  compan ies  in rece nt yea rs and 
was d r i l l ed i n  1 968 fo l l ow i ng a geophys i c a l  su rvey . 

Refe re n ce s :  Departmen t  m i ne fi l e  report and maps , unpub . 
D i l l e r and K ay ( 1 924) 
O regon Dep t .  Geol . and Mi nera l  l ndust . ( 1 940) 
S he non ( 1 933) 

B EAV E R  S PR I N G S  M I N E  (No . 5 )  

Locat i on :  

Deve l opmen t :  

Sees . 7 and 1 8 ,  T • 3 1  S . ,  R .  5 W.  , and sees . 1 2  and 1 3 , T .  3 1  S . ,  R .  6 W . ,  
at about 2 , 800 feet e l e vat ion . I n  the 1 920 ' s a group of about a doze n c l a i ms 
we re l ocated 3 abreast i n  a northeaster l y d i r ect ion  from the head of R usse l l  C reek . 

Severa l  cuts , short ed i t s ,  one tunne l  over 1 , 000 fee t  i n  l e ngt h ,  a 370-foot ed i t  
and summi t  shaft . Probab l y  a l l caved . 
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Geol ogy : Ore  is reported to have conta i ned pyr i te , c ha l copyr i te , bor n i te ,  and spha l e r i t e ;  
i t  assayed as h i gh as 1 2  pe rcen t  copper , 1 ou nce go l d ,  a nd 1 2  ounces  s i l ver per  
ton . Th i s  occ urre n ce was d i scovered by t ra c i n g  t he S i l ve r  Peak ve i n  i n  o nort h 
easte r l y  d i re ct ion . 

P rod uct ion : T here i s  no re cord of product ion . 

Re fe re n ce s :  Department m i ne f i l e  report and maps ( 1 938 ) ,  unpub . 
S henon ( 1 933) 

COPPER  B UTT E (No . 1 2) 

Locat ion :  Se c .  9 ,  T .  32 S . ,  R .  2 W . ,  ad jo in s  Row l ey m i ne  on t he  sout h . 

Deve l opment : N o  i n forma t ion . 

Geo l ogy : T he Row l ey ve i n  reported l y  exte nds i nto the Coppe r  Butte C l a i m . 

P rod uct ion :  N one . 

Refe rence : O regon Dep t .  Geol . a nd M i nera l l ndust . ( 1 940) p .  1 23 

DODSON BUTT E PROSPECTS  (GR E E N  GULCH  GROUP )  ( No .  1 )  

Locat ion :  T he fou r  ma i n  work i n gs are i n  the S E:k sec . 1 8 , N . center  se c .  1 9 , S E!SE:k se c .  1 9 ,  
a nd N .  edge N E:k se c .  30 , T .  2 8  S . ,  R .  4 W . ,  1 ,600 to 2 , 5 00 fee t  e l evat ion . 

Deve l opmen t :  S evera l  c u t s ;  Panama tunne l S E:k se c .  1 8  about 250  fee t ;  B l ack  Repub l i can  t u nne l  
nort h edge sec . 1 9 , about 200  feet ;  a nd  poss ib l y other ad i ts . 

Geo l ogy : S u l f ides and secondary carbonates of copper  occur  i n  i r re g u l a r  a nd spa rse l y  
d i s tr i bu ted part i c l es i n  serpen t i n i te a nd metagabbro near  t he serpen t i n i te conta ct .  
Represe n ta t i ve samp l es for t he 200-foot B l ack  Repub l i can tunne l assayed 2 . 53  
pe rce nt  coppe r and  5 .  78 pe rcen t  fo r the Yan kee Boy ope n cut . 

P rod uct ion : T here i s  no re cord of any p rod uct ion . 

Refe re n ce :  D i l l e r ( 1 898) 
Dr . G . N . Lenc i  (pe rsona l comm un i ca t ion , 1 967) 

GOLDEN GAT E M I N E  (No . 6) 

Locat ion :  S ec . 23 , T .  3 1  S . ,  R .  6 W . ,  be tween  3 , 000 and 3 , 300 feet e l e vat ion . 

De ve l opment :  About 600  fee t  of  unde rground work  and some su rface  cuts . 

Geo l ogy :  T he m i ne i s  o n  the nort hern exte ns ion o f  t h e  S i l ve r  Peak m i n e ra l ized zone and o f  
s im i l a r  appeara nce b u t  w i t h  notab l y  l e ss q ua rtz and bar i te . A l ayer of  nort heast 
st r i k i ng ., s teep southeast -d ipp i ng c h l or i te  s ch i st exposed near  the S i l ve r  Peak road 
conta in s  d i sse m i nated pyr i te cubes  a nd some st r i nge rs of cha l copyr i te . 

P roduct ion : S he non ( 1 933) reported s h i pme nt of 3 cars of ore . Va l ues were ma i n l y  go l d  w i t h  
some coppe r . 

Refe re n ce :  S henon  ( 1 933)  
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G R E E N  MOU NTA I N  M I N E  (No .  1 3) 

Location :  N ear  t he  corne r common to  sees . 27 , 28 , 33 a nd 34, T .  32 S . ,  R .  4 W . ,  between 
3 , 500 a nd 4 , 000 fee t  e l evat i on . 

Deve l opment : I n  1 9 1 1 ,  3 s hort t unne l s  and a n  in c l i ned shaft aggregated about 280 feet of workings . 

Geo l ogy : Le nses of cha l copyrite , py rrhotite , a nd pyrite occur  i n  sheared a l te red greenstone . 

P roduction : Re cords are l acking on p roduction , but a 2-stamp m i l l  was erected at the mine 
in 1 9 1 1 .  

Refe re n ce :  D i l l e r ( 1 9 1 4) 

H UCK L EBERRY M I N E  (No . 4) (see chapter o n  gol d and s i l ver) 

MELODY PRO S PECT (No . 3 )  

Locat ion :  

Deve l opmen t :  

Geo l ogy : 

Production :  

Refe re n ce :  

Se c . 3 1 , T .  2 9  S . , R .  6 W . ,  a t  abo ut 2 , 300 fee t  e l evat ion . 

Exposure s were found i n  l ogg i ng  roads about 1 949 .  Severa l sma l l cuts have been 
dug since . 

Spotty mine ra l ization consisting of disseminations a nd streaks of py rite and cha l co
pyrite with secondary l imonite a nd ma l a chite and sma l l q uartz ve i n l e ts a nd epidote . 
O cc urs i n  a nort heast -st riking body of a l te red basa l t  a nd diorite (? ) within an  a rea 
of  approximate ly  300 feet  by 1 m i l e . P re l iminary samp l e s  assayed from t race to 
2 pe r ce n t  copper . 

N one 

Department mine fil e report ( 1 957 ) ,unpub .  

P EN N EL A N D  FARMER PROSP ECT (No . 9 )  

Location :  Se c ,  27 , T .  30 S , ,  R .  2 W , ,  at about 1 , 020 feet  e l e vation , on the South Umpqua 
R i ve r  about 1 mile above Til l e r .  

Deve l opmen t :  An  exp l ora tion shaft was  be i ng s unk  i n  1 930 . N o  fo l l ow -up reports a re avai l abl e ,  

Geo l ogy :  G rains a nd streaks o f  cha l copyrite are exposed in outcrops o f  hornb l ende -qua rtz
c h l orite sc hist . Exte nt of t he deposit is not know n . 

P roduction : N one 

Refe re n ce :  S he non  ( 1 933) 

R OWL EY M I N E  (No . 1 1 ) 

Location :  s t sec, 4, T .  32 S . ,  R .  2 W . ,  betwee n 2 , 920 a nd 3 , 5 00 fee t e l evation . 

De ve l opmen t :  About 1 , 500 fee t  o f  t re n ching a nd  more t han  500  feet of  u nderg round work in 
3 tunne l s, two of which are caved . 
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T here are two zones of minera l iza tion in alte red amphibolite a nd sc hist . T he 
easte rn zone of hydrothermally alte red s ch i st w i t h  streaks and d i sseminations of 
cha l copy rite is from 50 to 1 50 fee t  w ide a nd at I east 1 ,  000 fee t  long . I t  strikes 
north , d ips 45 ° to 60° E . ,  and surfa ce samples average about 0 . 5 percent  coppe r .  
T he western zone , w hich  is about 1 2  feet wide a nd 1 5 0  feet or more in lengt h ,  
st r ikes  about N .  20° W .  a nd dips steeply N E . I t  conta i n s  abundant g ranula r 
pyrite w i t h  q ua rtz , minor sphale rite , a nd c ha l copyrite . A sample across t he 
pyrite ve i n  i n  the  lower  north adit assayed 1 . 1  percent coppe r a nd 7 . 3  percent 
zinc . 

P roduct ion : N one 

Refe re n ce s :  Department  mine file reports a nd maps ( 1 943 ) , u npub . 
Pa rks and Swart !  y ( 1 9 1 6 ) 
U . S .  Bureau of Mines  m i n e  f i le report ( 1 954) un pub . 

S I LVER  P EAK M I N E  (No . 7 )  

Locat ion :  SW* sec . 23 and NW* sec . 26 , T .  3 1  S . , R .  6 W . ,  a t  about 3 , 300 feet  elevation . 

Developmen t :  

Geology : 

P roduct ion : 

Refe re n ce s :  

T he mine ralized zone ex te nds so uthwest into sec . 27 . 

T here  is about half a mil e of u nderground work i ngs in three adi ts . I n  addition 
there are se veral shallow surfa ce cuts a nd a 30-foot shaft . 

L e nses a nd bands of nea rly mass i ve g ra n ula r to disse minated su i  fides i nc I uding 
pyrite , sphale r i te , chalcopyrite a nd m i nor born i te , galena , te nnantite , c halco 
cite , a nd covelite in a ga ngue of q uartz and ba r i te occur  in a nor theast -striking 
a nd steep sout heast -dipping a l te red zone of se ric i te  chlorite sc hist in metavolcanic 
rocks of the Rogue ( ? ) Format ion nea r  t he thrust conta ct with the Dothan Formation . 
I n  places the mineralized zone is more t han  1 00 fee t  w ide . 

T he mine was discove red in 1 9 1 0 .  E stimated total product ion  fo r the  years of 
operation - 1 926 , 1 928 , 1 929 , 1 930 ,  1 93 1 , 1 936 , and 1 937 i n c l udes 6, 620 tons 
of ore contain i n g  735 , 600 pounds of coppe r ,  2 1 , 980  ounces of s ilve r ,  a nd 490 
ounces  of gold . Zinc present in t he ore was not paid for , but approx i mately 
equa l ed the coppe r  conten t . 

O regon Dept . Geol . a nd Mineral lndust . ( 1 940) 
S hen  on ( 1 933) 
U . S .  Bureau of Mines M i nerals Yearbooks 

ST UEMPGES  PROSPECT (No . 2 )  

Location :  

De velopmen t :  

Geology : 

P roduc tion :  

Se es . 1 6  a nd 2 1 , T .  29  S . , R .  5 W . , a t about 1 , 600 fee t  ele vation . 

Small surfa ce cuts . 

Magnetite segregations associated with disseminated cha l cocite in serpentinite 
with 'malach i te on sheared faces appears to occur  near  a small dacite dike . G rab 
samples assayed 2 . 54  pe rce nt and 2 .  90 percent Cu . 

None 
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Re fe re n ce s :  Department m i ne f i l e report on R i ce C hrome ( 1 942) , unpub . 
U . S . Bureau Mines  m ine fi l e  report ( 1 955 ) ,  unpub . 

Z I N C  M I N E  (No . 8 )  

L ocat ion : Se c ,  23 , T .  29 S . ,  R .  1 W . ,  at about 1 , 450  fee t  e l eva t ion on  bot h s i des  of the  
South  U mpqua R i ver . 

Deve l opmen t :  

Geo l ogy : 

P rod uct ion :  

Refe re n ces :  

T here a re reported to be  17  s hort tunne l s  i n  t he area , most of  w h i c h  are caved at  
t he porta l . Tota l  unde rground work i ng s  may be about 2 , 300 fee t . 

M i nera l i zat ion  cons i sts ma i n l y  of d i ssem i nated py r i te  a nd assoc ia ted c l ay a l tera 
t ion i n  tuff bre c ia s  that have bee n i nt ruded by andes i t e  a nd aug i te -d ior i t e  d i kes , 
A few smal l s u l fi de l enses w i t h  sp ha l er i te ,  ga l ena , and cha l copyr i te are found 
in the more i ntense l y  m i nera l ized areas w i th assoc iated ca l  c i te and q uartz gangue . 

D iscovered in 1 9 1 0 .  Some ore was reported l y  s h i pped i n  the 1 920 ' s  b u t  there i s  
no  re cord of  p roduc t ion . 

Ca l l aghan  and Budd i ng ton ( 1 938) 
Depar tment m i ne fi l e  report ( 1 940) , unpub . 
O regon Dep t .  Geol . and Mi nera l l ndust , ( 1 940) 
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G o l d  a n d  S i l v e r  

H i story a nd p rod uct ion 

T he f i r s t  go l d  m i n i ng i n  Doug l as County probab l y  sta rted i n  1 85 2  or 1 85 3 . Ear ly  m i n i ng was  ma i n l y  
from p l acers ;  l ode  m i n i ng  bega n i n  t he  1 890 ' s .  Sma l l but  occas iona l l y  s ig n i fi cant amounts of go l d  were 
produced annua l l y  through 1 942 , w i t h  1 903 be ing  the reported peak product ion  year for t he  cou nty . 
S i nce  1 942 , go l d  m i n i ng act i v i ty has bee n l i m i ted ma i n l y  to a ve ry few seasona l  p l acer  operat ions ,  and 
p rod uct ion records are sca rce because opera tors have e i t he r  hoarded t he i r  go l d  or have sol d i t  to pr ivate 
buyers who have hoarded it . Ex i s t ing re cords i nd i cate t hat at  l eas t  60 percent  of the go l d  prod uct ion i n  
Doug l as County or i g i nated from p l a ce rs a nd a t  l east  8 5  percent  o f  the s i l ver  product ion  was de r ived from 
l ode  m i ne s  as  a byp rod uct of go l d  a nd coppe r  m i n i ng . 

I t  i s  e s t imated from U . S .  Bureau of M i ne s  a nd U . S .  Geo l og i c a l  S urvey re cords that the  fi ve sou th
western Ore gon count ie s  produced about  $ 1 0 , 000 , 000 wort h of go l d  pr ior  to 1 900 . Dougl a s  Cou nty pro
duct ion i s  not a c curate l y  k nown but on  the bas i s  of  more re cent  p rod uct ion fi gures we can est i mate i t  to 
be about one -tenth  of the tota l southwestern Oregon product ion , or poss ib l y  $ 1 , 000, 000, w h i c h  woul d 
represe nt about 50 , 000 ounces of go l d . T h i s  added to the  tota l e s t imated p roduct ion  s i n ce 1 900 (see 
Tab l e  1 )  g i ve s  a n  approx i mate tota l of  64 , 000 ounces of go l d .  Tota l  s i l ver produc t ion  for Doug l as County 
has bee n  poss ib l y  50 , 000 ounces . 

L i bbey ( 1 963) reports more generous gol d product ion f ig ures for sout hwe ste rn O re gon . H e  stresses 
t hat  t he b u l k of product ion  came from r i c h  p l a cers du r i ng  t h e  fi rst 1 0  years of feve r i s h  m i n i ng ac t i v i ty 
before prod uct ion stat i st i c s  were re corded by fede ral agenc i e s ,  a nd he shows a peak product ion of about 
$5 . 2  m i l l ion from sou thwestern Oregon  for 1 862 . T h i s  is cons iderab l y  h i gher  t han  the 1 940 peak prod uc
t ion  f ig ure of $4 m i l l ion  for t he en t i re sta te . For  the per iod 1 852 to 1 90 1 , L i bbey ( 1 963) es t imates  a 
tota l produc t ion for southwestern Oregon of 2 . 5  m i l l ion ounces of go l d .  

D i str i but ion  

T he accompany i ng map ( F ig ure 6 )  s hows that most of t he go l d  a nd si l ve r  m i ne s  and p rospects  are  
concentrated i n  two ma i n  areas  in the  southern port ion of  Doug l a s  County , one southeast of  Aza l ea and 
the ot her west of  G l e nda l e and extend i ng  nort heast to  a po i nt near Canyonvi l l e ,  O t her  go l d  occurren ces 
a re scattered p l acer  depos i t s ,  most of w h i c h  have a few nearby re l a ted l ode  depos i t s . 

T he area southeast of Aza l ea , i n  t he  dra i nages of Q u i ne s  and Sta rvout C reeks ,  has had the greatest 
p rod uct ion . I t  i s  a northe rn extens ion of  the G ree nback d i st r i c t  in Joseph i ne County and i s  descr ibed by 
B rooks a nd Ramp ( 1 968 , p .  2 1 8 ) ,  T he depos its i n  t h i s  area are c l ustered in and about serpe nt i n i te  bod ies , 
ma i n l y  i n  ve i ns penetrat i ng  vol can i cs and sed i ments  of the Ga l ice Forma t ion ,  but a l so i n  shear  zones 
a l on g  serpen t i n i te contact s ,  and in a l te red  rocks  i nc I uded w i t h i n  serpent in i te . 

Ore m i nera l s  found i n  the ve i n s  and m i ne ra l i zed shear zones i n c l ude nat ive go l d ,  pyri te , cha l co
pyr i te , arse nopyr i te a nd in some p l aces  ga l e na and sp ha l e r i te w i t h  a gangue of quart z ,  ca l c i t e , c h l or i te , 
ta l c ,  a nd ep i dote . Arse nopyr i te somet i mes conta i ns unusua l l y  r i c h  amo unts of gol d .  

T he ot her ma i n  a rea  o f  go ld  and s i l ve r  m i ne s  i s  the  na rrow northeast -trend i ng  zone west of G l enda l e 
t hat i n c l udes the S i l ve r  Peak m i ne ,  L eve ns Ledge , Gol d B l u ff ,  H u ck l eberry , Sweetbr i e r  a nd others to t he 
sout hwest . A l thoug h t h i s  m i ne ra l ized zone appears to a l i gn  w i th  the  Be n H ur and C h i e fta n -Cont i nenta i 
Ha l l group nort heast of C anyonv i l l e ,  i t  i s  be l i e ved to be unre l ated , 

As ment i oned i n  the c hapter on coppe r ,  the S i l ve r  Peak m i nera l i zed zone is s im i l a r to and poss i b l y  
a nort heaste rn  exte ns ion of  m i ne ra l i za t ion of the  B i g  Yank l ode that i n c l udes the A l meda m i ne  on  t he 
Rogue R i ver in Josep h i ne County about 20 m i l es to the southwest . Dol e a nd Ba l dw i n  ( 1 947 ) determi ned 
that the m i ne ra l i zed be l t  is made up of a se r ies  of en e c he l o n  shear zones on l y  part of w h i c h  are m i nera l 
i zed , The  m i nera l izat ion l i'e s w i t h i n  the Rogue Format ion of a l te red vol can i c  rock (greenstone ) ,  I n the  
shears , t h i s  rock i s  a l tered to  a dark  gre e n  c h l ori te  s c h i s t , a nd near  the ore -bod i e s  the s c h i st i s  b l eached 
to a l i ght gray , a l most w h i te , a nd conta i ns ab unda nt se ri c i te . W he re m i ne ra l i zed the s ch i st conta i n s  
cons idera b l e  quartz , bar i te a nd disse m i nated to near l y  mass i ve granu l ar su l fide s ,  ma i n l y  py r i te w i t h  some 
c ha l copy r i te , sp ha l e r i te a nd rare ga l e na . T he su rrou nd i ng greenstones a re i n  part sa ussu r i t ized and conta i n  
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F igure 6 .  Map show i ng l oca ti on of go l d  occurrences i n  Doug l as Coun ty . 

G O l D  OCCU R R E N C E S  

l .  Ben H u r  prospec t 
2 .  C h i eftai n -Conti n e n ta l -H a l l m i n es 
3 .  Buc k For k p l acer 
3a . Caste e l  m i nes p l acer 
4 .  Bu I I  R u n  p l a c ers 
5 .  Curt i s  prospec t  
6 .  Coffee C r e e k  p l ac ers 
7. D iamond Bar p l acer 
8 .  Dou g l as (Ba ker) m i ne 
9 .  O l a l l a p l acers 

1 0 . O l a l l a p l ac ers 
1 1 .  F l y i ng Squ i rr e l  prospe c t  
1 2 .  Forget-Me-Not prospec t 
1 3 .  Forest Creek prospec ts 
1 4 .  G o l d  B l uff  m i n e  
1 5 .  G o l d  C u t  prospect  
1 6 .  Graybac k prospec t 
1 7 . H a c k l er H ei g h t  p l acer 
1 8 .  H ogum p l ac ers 
1 9 .  H u c k l e berry m i n e  
20 . H u m m i ngbird p l acer 
2 1 . lost Chance prospec t 
22 . Leva n • s  Ledge m i ne 
23 . Mi l dred m i ne 
24 . Mi ser (S tarvo u t) p l acer  
25 . O r egon M i n i ng & Pow er p l acer 
26 . Oregon W h i tehorse p l acer  
2 7 .  Puzz l er m i n e  
28 . Q uortzm i l l  m i ne 
29 . Red H i l l  prospec t 
30 . S i l ver Pea k m i n e  
3 1 . Sw eetbrier  prospec t 
32 . Tennessee G u l c h  p l acers 
33 . Tu l l er Creek p l acer 
34 . Von Norman prospec t 
35 . V i c tory p l ac er 
36 . W i l l i s  m i n e  
3 7 .  M i l l e r  m i ne 
38 . loughs m i ne 
39 . S trou bs m i ne 
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ep idote, q ua rtz, c hlor i te, a nd zo i s i te . Fur the r  p rospect i ng  a nd explora t ion  at depth along t hese re i a ted 
m i neral ized zones may well be j ust i f ied . 

Wh i te and Wolfe ( 1 950)  pai nted out  i nte rest i ng  occurre n ces of sulfide m i ne ral izat ion  i n  greenstones 
along  Ca nyon Creek and i ts we st fork, w h i c h  i n  places  s how m i nor amounts of gold a nd copper that may 
well j ust i fy furthe r  prospec t i ng . 

Mi nes and prospe cts 

BEN H UR M I N E  (No .  1 ) 

Locat i on :  S ec . 35 , T . 29 S . ,  R .  4 W . , on  Wood Creek 3 .  3 m iles north of  Days Creek 
at about 1 200 fee t  elevat ion . 

Development : A 75 -foot sha ft on t he  ve i n  near t he bed of Wood Creek filled w i t h  wate r i n  1 939 . 

Geology:  D i l le r  ( 1 898) mapped the area as metagabbro . No othe r  i nformat ion i s  a va ilable , 
T he occurre n ce may be s im i la r  to the Ch ie fta i n -Cont i nental-Hall ve i n  to the 
nort heast . 

P roduc t ion :  N one reported . 

Refere n ce s :  D iller  ( 1 898) 
O re gon Dep t .  Geol .  a nd Mi neral l ndust , ( 1 940) p . 1 1 8  

B UCK FORK PLACE RS (No . 3 )  

L ocat i on :  Sees . 1 2 , 1 3 , 1 4 ,  23 , a nd 24 , T .  28 S . , R .  4 W . ,  along Nort h Myrtle Creek . 

Developmen t :  D ille r  ( 1 898) reported t hat a d i t c h  nearly 40  m i le s  i n  le ngth br i ng i ng wate r from 
t he Cav i tt Creek dra i nage was almost comple ted . Seve ral placer  p i ts were worked 
i n  the ma i n valley a nd on  h i ghe r  gravels on the south  slopes near the summi t  of 
the r idge be tween Lee a nd Buck Fork Creeks . 

Geology:  T he bedrock i s a deeply weathered dior i te . Most  of  t he values reportedly came 
from t he h i g h  bench gravels near  the heads of  small streams from the nort h . 

P roduct ion : D ille r  ( 1 898 ) e st i mated total p roduc t ion from t h i s  area and the Casteel placers on 
Lee Creek  (map locat ion 3a)  to be $ 1 50 , 000 . A small amount of  seasonal m i n i ng 
was  done i n  t he area through 1 940 as well as a m i nor amount more re ce ntly . 

Refe re n ce : D i ller ( 1 898) 

BULL RUN PLACERS (N o .  4) 

Locat ion :  

Development :  

Geology : 

Sees . 25 a nd 36, T .  32 S . ,  R .  5 W . , a nd sec . 3 1 , T . 32 S . , R .  4 W .  
T he pr i nc i pal m i n i ng was done i n  the bed o f  the creek i n  t he S� se c .  25 . 

A short di t c h  a nd va r ious p i ts are st i ll i n  e vidence . 

T he a rea  i s  mapped by D iller a nd Kay ( 1 924 ) as Gal ice  Format ion  slates a nd 
volcan i c s  (greenstone ) ; some sch i stose rocks a nd qua rtz ite are also pre sent . 
N o  reports are available on the  exte nt or th i ckness of the gravels . 
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Product ion :  N o  records a re avai l ab l e ,  but the exte n t  of worked area  i s  i nd i cat i ve of good 
va l ue s .  

Refe ren ce :  D i l l e r and Kay  ( 1 924) 

CASTE EL M I N E S  PLAC ER  (No . 3a )  

Locat ion :  

Deve l opment :  

Geol ogy : 

Prod uct ion :  

Refe re nce s :  

S e es . 1 4 , 1 5 ,  & 2 2 ,  T .  28  S . ,  R .  4 W . , 1 60 ac res on Lee C reek , a t r ibutary o f  
N or th  Myr t l e Creek . 

I n  1 9 1 6  t he re were severa l  s hort d it ches ,  fl umes ,  f l ood dams , two l arge g i a nt s ,  
a nd 1 , 200 fee t  of p ipe . T he  ope rators had  p l ans  to  put  i n  a 1 5 -mi l e  d i t c h  to  
e nab l e lor 8 mont hs of  operat ion . 

T he bedrock i s  ma in l y  a decomposed quartz d ior i te  (C hamp , 1 969) . D i l l e r ( 1 898) 
mapped t he rocks i n  t he area a s  metagabbro ,  and suggested that the source of 
go l d  was der i ved from sma l l  q uartz ve i ns in the deep l y  weat hered rock . 

D i l l e r ( 1 898) es t imated t hat  the Nort h Myrt l e p l a cers  had p roduced a tota l of 
$ 1 50 , 000 .  Records a re not comp l e te ,  b ut these p l a cers  were worked in a sma l l 
way seasona l l y  i n  the ear l y 1 900s and probab l y  throug h 1 940 . 

D i l l e r ( 1 898) 
Oregon Dept . Geol . and Mi nera l I ndustr ie s  ( 1 940) p .  1 3 1  
Parks and Swart l ey ( 1 9 1 6) 

C H I E FTA I N , CONT I N E N TAL , AN D HALL M I N ES (No . 2 )  

Locat ion :  

Deve l opmen t :  

Geo l ogy : 

Prod uc t ion : 

Refe rences :  

N E� sec . 1 9 a nd NW� sec . 20 , T .  29 S . ,  R .  3 W . ,  a t  1 , 200 feet e l evat ion . 

About 1 , 500 fee t  in C h iefta i n , ove r  2 , 000 feet i n  Cont i ne nta l work ings a nd two 
caved shafts on the Ha l l p roperty in se c .  1 9  to t he west . 

T hese prope rt ies  deve l op the same q uartz f i ssure ve i n ,  w h i c h  is 1 to 4 feet t h i c k , 
about 3 , 000 feet  l ong ,  str i ke s  weste r l y , and d ips  steep ly  nort h . O re m i nera l s 
i n c l ude pyr ite , c ha l copyr i te , sp ha l e r i te , syl van i te , a nd petz i te . T he country 
rock i s  meta gabbro . 

E s t imated val ue of prod uct ion , most l y  pr ior  to 1 930,  was p robab l y  greate r  t han 
$ 1 00 , 000 for each of  t he C hi e fta i n  a nd Cont i nenta l m i nes . T he Ha l l  m i ne had 
sma l l product ion  i n  1 935 . T here was some byproduct copper product ion but  t he 
re cords a re not ava i l ab l e .  

B rooks a nd Ramp ( 1 968) 
We l l s  ( 1 933 )  

C O F F E E  CREEK PLAC ERS  (No . 6) 

Locat ion :  

Deve l opmen t :  

S e es .  5 ,  6 ,  7 ,  and 1 8 , T .  30 S . ,  R .  2 W . 

About 5 m i l e s of stream ,  i nc l ud i n g  Texas Gu l c h  and Ru sse l l  Gu l ch , were p l a cered . 
Water was obta ined from se ve ra l  sma l l  d it c he s . Some d r i ft i ng  of grave l s  was done 
in the ear l y days . A smal l comm un i ty , Coffeevi l l e ,  i n c l ud i ng  a ge nera l store and 
sa l oo n ,  was b u i l t i n  1 858 . 
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Geo l ogy :  Bedrock i n c l udes qua rtz  d i or i t e , pe l i t i c  s c h i st s ,  amp h i bo l i te s ,  a nd quartz i te s . 
Source of the  gol d i s  uncerta i n  but  none was found above Texas Gu l c h .  

P rod uct ion : T he r i c h  p l a cers  of Texas Gu l c h  were d i scove red i n  1 85 8 .  Re i n hart ( 1 962 )  reported 
t hat t he cre ek was fu l l  of  men , 300 to 400 m i ne rs ,  in 1 859 and undoubted l y  t he 
b u l k  of t he produc t ion  was i n  the fi rst few mont hs . N o  accurate re cords of tota l  
prod uct ion a re  ava i l ab l e ,  b ut i t  i s  poss i b l e t ha t  more than a m i l l ion do l l ars  worth 
of  p l a ce r  go l d  was prod u ced . A sma l l  amount of seasona l  m i n i ng i s  st i l l  be i ng  done . 

Refe re n ce s :  K ays ( 1 970 ) 
R e i n  hart ( 1 962) 
Sp reen  ( 1 939) 

C URT I S  P ROSP ECT (No . 5 )  

Locat ion :  

Deve l opmen t :  

Geo l ogy : 

P roduc t ion :  

Refe re nce : 

W �  sec . 5 ,  T .  33 S . , R .  4 W . ,  a t  about 4 , 000 fee t  e l evat ion . Four c l a ims  were 
he l d  by l ocat ion i n  1 939 . 

A 1 00 -foot crosscut  tunne l ;  othe r  short ad i t s  a nd surfa ce c uts . 

Go l d is found assoc i ated w i th ta l c  seams i n  b l ack se rpe nt i n i t e . 

N one reported . 

Depa rtment  m i ne f i l e report ( 1 939) , unpub . 

D IAMON D BAR PLAC ER (No . 7) 

Loca t ion :  

Deve l opmen t :  

Geo l ogy :  

P rod uct ion : 

Refe re n ce :  

S e c . 6 ,  T .  3 2  S . ,  R . 2 W . ,  o n  Beaver C reek a t  about 2 , 5 00 fee t  e l e vat ion . 

7 ,  000 fee t  of d i t c h ,  550 feet of 1 0- i n c h  p i pe , a nd a N o .  2 g ian t  w it h  a 90-foot 
head of water . 

T he country rocks are s ch i sts of the App l egate Formati on . T he gol d i s  most l y  fi ne . 
G rave l conta i n i ng  many bou l ders  is up to 1 0  feet deep . 

L e ss than 1 acre  had bee n  m i ned by 1 939 . No re cord of t he  product ion  i s  avai l 
a b l e . 
Department m i ne fi l e  report ( 1 939) , unpub . 

DOUGLAS (BAK ER )  M I N E  (No . 8 )  

Locat i on :  

Deve l opment : 

Geo l ogy :  

Product ion : 

Refe rence :  

NW* se c .  27 , T .  3 2  S . ,  R .  7 W . ,  a t  about 1 , 800 feet  e l evat ion . 

A 1 50 -foot ad i t , w i t h  a w i nze ;  some d r i ft i ng and stop i ng  ( 1 938 ) . T he m i ne was 
e q u ipped w i th  a sma l l  m i l l w it h  concentrat i ng  tab l e .  

Go l d occurs  i n  a sma l l  q ua rtz ve i n  on or  near  a serpen t i n i te -greenstone or meta
gabb'ro ( ? ) conta c t .  

Sma l l ,  but not reported . 

O regon Dep t .  Geol . and Mi nera l l ndust . ( 1 940) p .  1 0 1 - 1 02 .  
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FLY I N G  SQ U IRREL  LOD E (No . 1 1 ) 

Locat ion :  

Deve l opmen t : 

Geol ogy :  

P roduct ion : 

References :  

S E± S E± se c .  7 ,  T .  33 S . ,  R .  4 W . ,  a t  about  4, 750 fee t  e l e vat ion . 

A 1 50-foot tun ne l , caved at t he porta l and four bu l l dozer cuts . A sma l l  ba l l  
m i l l  was be i ng used on the property i n  1 939 . 

G eo l ogy of the a rea is compl ex ,  serpe nt i n i te s  and assoc i ated metagabbro i n truded 
greenstones (a I te red vo l con i cs ) . M i ne ra l i zat ion oc curs a l ong  the contacts of 
t hese rocks and in l oca l ized shear zones . C ha l copyr i te w i t h  secondary ma l ach i te 
and azur i te  occur i n  an  east-west shear in i ron-sta i ned ta l cy serpent i n i te . T he 
b ette r go ld  va l ues  i n  t h i s  type of depos i t  are assoc ia ted w i th arse nopyr i te . 

T here was on l y  a sma l l  prod uc t ion du r i ng  exp l orat ion a nd deve l opment  work done 
in 1 939 . 

Department  m i ne f i l e  report ( 1 962) , unpub . 
O regon Dep t .  Geol . and Mi nera l l ndust , ( 1 943 ) p . 67 

FORGET  -ME -N OT L O D E  (No . 1 2) 

Locat ion :  

Deve l opment :  

Geo logy :  

P roduct ion : 

Refe re nces : 

SW± of N E± sec ,  1 2 ,  T .  33 S . ,  R .  5 W . ,  a t  about 2 , 950 feet e l evat ion . 

Severa l  s hort ad i t s , one sha l l ow shaft,  and a numbe r of b u l l dozer  tre nche s . 

M i nera l i zat ion cons i s ts of s i l i c i f i cat i on and some ta l c  a l terat ion of metavo l can i c  
rocks w i t h  pyr i te , m i nor cha l copyri te , and go l d . T he a l tered metavo l can i cs are 
i n truded by serpen t i n ite and d i or i te , T he m i nera l i zed zone is 200 to 300 feet  
w ide and 3 ,  000 feet  l ong . O ve ra l l va l ue s  are q u i te I ow with  a few spots of h i gh 
grade , 

I t has been reported t hat $ 1 , 300 i n  go l d was m i l l ed from 400 pounds of h i g h-grade 
ore (no date ) .  A few m i n i ng compan ies have done pre l i m i na ry exp l orat ion  on  t h i s  
depos i t . 

Brooks and Ramp ( 1 968) p .  223 
Department  m i ne fi l e  reports ( 1 945 and 1 967) , unpub . 

FOSTER  C R E E K  PROSPECT (No . 1 3 ) 

Locat i on :  

Deve l opmen t :  

Geo l ogy : 

Product ion : 

Re fe re nce :  

S e es . 2 4  and 25 , T .  29 S , ,  R .  3 E . ,  i n  the  dra i nage o f  Foster C reek . 

Mi nor exp l orat ion work on l y; i nc l udes surface samp l i n g ,  pan n i n g  of so i l  a nd st ream 
sed i me nts ,  three sha l l ow d r i l l ho l es ,  a nd a few sha l l ow d i scove ry cuts . 

F i ne part i c l e s  of free go l d  can be panned from t he soi l hor izon ove r  hydrothe rma l l y 
a l tered zones i n  s i l i ceous tuffs and andes i t i c  rocks . T he mai n m i nera l i zed zone 
str ikes about N .  40° W . and conta i n s  a few gol d bear i ng zones rang i ng  from 20 to 
200 fee t  w ide and severa l  hundred feet in l ength . Assays are common l y  be l ow 
0 . 1 5  oz . per  ton in go l d  and s i l ve r ,  b ut have conta i ned as much  as 0 . 57 oz . per 
ton , T he m i ne ra l ized area appears to have a mercury ha l o .  
N one , 

Department m i ne f i l e report ( 1 97 1 ) ,  unpub . 
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Locat ion :  S�  sec . 5 ,  T .  3 1 S . , R .  5 W . ,  a t  about 2 , 400 feet  e l e vat ion . I nc I udes 40  acres 
pate nted l and wh i ch  ad jo ins  Levens Ledge property to the northeast . 

Deve l opment :  Severa l  short tunne l s  have been  d r iven . One i s  1 00 feet  i n  l ength ;  others not 
reported . 

Geo logy : A 1 5 -foot t hi c k ,  i ron-sta i ned , b l eached sch i st zone i n  fo l iated greenstone w i t h  
d i ssem i nated su l f ides (ma i n l y  pyri te )  s t r ikes northeast and  d ips steep ly  southeast . 
T he work i ngs are c l ose to a smal l serpent i n ite mass . 

Production : Tota l reported product ion about $70 , 000 i n  the 1 890 ' s . 

References :  Department m i ne fi l e  repor t ,  undated and unpub . 
Wh i te and Wol fe ( 1 950) p .  73 . 

GOLD CUT M I N E  (No . 1 5 ) 

Locat ion :  Sec . 34(? ) T .  30  S . ,  R .  2 W . ,  on r idge north of  E l k  C reek about 1 m i l e  east of  
T i l l e r  on 1 60 acres  deeded l and . 

De ve l opment :  Two ope n cuts 60  x 20 fee t  and 60 x 1 5  fee t .  

Geol ogy :  Country rocks ore gne i ss ic  amphi bol i te w i t h  nearby serpent i n i te and quartz d ior i te . 
M i nera l izat ion occurs i n  sma l l q uartz ve i n  and i nterse ct i ng  fractures . Ore m i ner
a l s  are pyr i te and mi nor free  gol d .  

P roduct ion : Sma l l . The fi rst work was done i n  1 9 1 7  w i th some add i t iona l  work done i n  1 932  
and 1 934 .  Ore  was  ground i n  a sma l l prospec ti ng  m i l l . 

Reference :  O regon Dept . Geol . and Mi nera l l ndust . , ( 1 940) p .  1 23 .  

GOLDEN GAT E (see l i s t ing unde r copper mi nes) 

GRAY BAC K MOUNTA IN PROS PECT (No . 1 6 ) 

Locat ion:  

De ve l opment :  

Geol ogy: 

Product ion : 

Refe re nce : 

Se c .  1 3 (? ) T .  32 S . ,  R .  7 W .  Reported to be on the NW s ide of Grayba ck Mtn . 
at about 3 , 600 feet e l evat ion . 

Two short tunne l s and one ope n cut . 

T h is p rospect is on a southwestern extension of the S i l ver Peak m i nera l ized zone . 

N one 

Department m i ne fi l e  report ( 1 939) , unpub . 

HAC K L ER H E IGHT PLAC ER (No . 1 7) 

Locat ion :  S E t  SWt and SWt SEt  se c .  32 ,  T .  30 S . ,  R .  6 W . ,  and l ots 2 and 3 of se c .  5 , 
T .  3 1  S . ,  R .  6 W . ,  at about 1 , 370 fee t e l evat ion . T here a re 1 66 . 24 acres 
pate nted l and . 
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Devel opment :  3� m i l es of d i tch from Counc i l and Co ld  C reeks . 

Geol ogy :  Probab l y  bench grave l s  ove rl y i ng cong l omerate o f  t h e  Umpqua Format ion . The 
gold i s  fi ne and c l ose ly  assoc ia ted w it h  detri ta l  quartz fragme nts . Grave l s  are 
reported to be as much as 60 fee t  deep . 

Production : Unknown . Prope rty was m i ned i n  a sma l l  way for severa l  years . 

Refe rence :  Department m ine fi l e  report ( 1 939) ,  unpub . 

HOGUM PLACER (No . 1 8) 

Locat ion :  Sees . 20,  2 1 , 28 and 33 , T .  32 S . ,  R .  4 W , ,  on Hogum Creek . 

Deve l opment :  T here are 1 1  d i tches w i t h  a tota l l e n gt h  of 6 mi l e s which de l i ve red wate r from 
W h i te horse , F i zz l eout,  Bou lder ,  and Upper Hogum Creeks . 

Geol ogy : T he bedrock is Ga l i ce Format ion sl ates and greenstone at t he very upper end on 
t he fl anks of Green Mounta i n . The grave l s  vary from 7 to 1 2  feet i n  th i ckness 
and the average pay channel was about 1 00 feet wide . Greenstone bou l ders 2 or 
3 fee t  i n  d i ameter are common . 

Product ion :  Hogum Creek was worked from the t ime of d i scovery i n  1 853 to re cent years . 
On ly  a few sma l l pa tches of v i rg i n  ground and some i so la ted hi gh bench grave l s  
rema i n .  T h i s  c reek has undoubted l y  furni shed a s i gn i fi cant amount of Doug las  
County ' s  tota l go l d  production and sha res th i s  importa nce w i t h  Coffee , S tarvout , 
and Qu i nes Creeks . 

Reference :  Oregon Dep t .  Geol . and Mi nera l l ndust . ( 1 940) , p .  1 04- 1 05 .  

HUCK LEBERRY M I N E  (No . 1 9) 

Locat ion :  Near center se c .  7,  T.  3 1  S . , R .  5 W . , at  about 1 ,  850 feet  e l e vat ion . 

De ve l opment : Two tunne l s  w i th severa l hundred fee t  of work i ngs . 

Geol ogy :  Northeast exte ns ion o f  the S i l ver  Peak mi nera l i zed zone whi c h  at t h i s  po i nt 
conta ins  d i ssem i nated py ri te i n  a ch lor i t i c  sch i st and greenstone . T he zone stri kes 
N .  40° E .  and d ips 75 ° SE . Th i s  occurrence is s im i  lor to the Sweetbr ier  mine 
about 1 mi l e  to the northeast on the same zone . 

Product ion :  P roduced $2 , 000 from 1 9 1 2  to 1 9 1 5  and about $ 1 6 , 000 between 1 93 1  and 1 936 
us ing a two-stamp m i l l  w i t h  ama l gamat ion p l ates and a tab l e . 

References :  Oregon Dept . Geol . and Mi nera l l ndust . ( 1 940) , p .  1 05 
Wh i te and Wol fe ( 1 950) , p .  72-74 

HUMM INGB IRD PLAC ER (N o .  20) 

Locat ion : 

Devel opment :  

W� S·E� NW � sec . 1 9 , T .  32 S . ,  R .  7 W . ,  at  about 1 , 400 feet e l e vat ion on the 
west s ide of Cow Creek . 

A 2-m i l e  d i tch wh i ch  gave a 1 00-foot head of water . 
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Geol ogy : T h i s  is an  o l d  c hanne l  or be nch  grave l depos i t . The  bed rock i s  Dothan Format ion 
sandstone . The  m ineab l e  a rea  was reported l y  abou t 200 x 50 fee t .  Depth of 
grave I not reported . T he go I d is fi ne . 

Prod uct ion : Un reported . 

Refere nce :  Department m i ne fi l e  report (about  1 939) , unpub . 

LAST CHANCE  L O D E  (No . 2 1 )  

Locat ion :  SW! se c ,  5 ,  T .  3 2  S . ,  R .  6 W . ,  at about 2 , 800 fe et e l evat ion a t  t he head  of 
Peav i ne Creek . 

Deve l opment :  One  tunne l 158 feet i n  a nor theaste r l y  d i re ct i on , the porta l of  w h i c h  is  reported 
to be 24 fee t  from t he west l i ne of se c ,  5 .  

Geo l ogy : Reported to be i n  greenstone on a sout hwest exte ns ion of t he S i l ver Peak m i nera l 
i zed zone . T h is is c l ose to an  occur re n ce in a sma l l  serpent i n i te body surrou nded 
by gree nstone , reported by Wh i te  and Wol fe ( 1 950  p .  76) as the Peav i ne-Panther  
C reeks prospe ct . 

P roduct ion : N one reported . 

Refe rences :  Department m i ne fi l e  report ( 1 939) , unpub . 
W h i te and Wol fe ( 1 950) p .  76 . 

L EVAN S  L E D G E  M I N E  (No . 22) 

Locat ion : N E! se c .  5 ,  T .  3 1  S . ,  R .  5 W . ,  at about 1 , 700 fee t e l e vat ion . 

De ve l opment :  Seve n  tunne l s  ha v ing  an aggre gate l ength of about 2 , 400 feet as we l l as ra i ses , 
shafts , and stoped areas on 1 69 a cres paten ted l a nd . 

Geo l ogy :  T he country rocks are greenstone and serpent i n i te w i t h  one o r  more sma l l  d i or i te  
d i ke s .  T he ve i n  cons i sts of a ser ies  of ove r l app i ng  q ua rtz l e nses i n  a 2- to 8-foot 
m i ne ra l i zed  shear  zone wh i ch st r i ke s  N .  70° to 80° E .  and d i ps 60° to 70°  S E . 
O re m i ne ra l s  a re pyr i te , c ha l copyr i te ,  and go l d . 

P rod uct ion : T he property reported l y  had product ion  i n  t he ear ly  days on the order of $70 or 
$80 t housand , us i ng  a stamp m i l l, ama l gamat ion p l ates and a tab l e . 

Refe rences :  Department m i ne fi l e  report ( 1 945 ) ,  unpub . 
O regon Dep t .  Geol . and Mi nera l l ndust . ( 1 940) p .  1 06 

L O UG H S  M I N E  (No . 38)  

Locat ion :  Se c .  1 3 , T .  26  S . ,  R .  1 E . , a t  abou t  2 , 800 feet  e l e va t ion . 

Deve l opment : A 40-foot shaft and numerous sma l l  t unne l s  and ope n c uts . 

Geol ogy : N ot reported ,  but p robab l y tu ffs and l avas  w i t h  some rhyo l i te i n trus ive s .  

P roduct io n :  N one reported . 

Refe re n ce :  U . S , Forest Se rv i ce , Steamboat Range r D i str i ct , wr i tt en  commun icat ion , 1 97 2 ,  
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M I L D R E D  M I N E  (No . 23) 

Locat ion :  NW:lr sec . 33 ,  T .  32 S . ,  R . 4 W . ,  a t  a bout 2 , 5 00 feet e l evat ion . T he property 
cons i sts of one 1 9 -ac re paten ted c l a i m .  

De ve l opmen t :  

Geo l ogy : 

P roduc t ion :  

Refe re n ce :  

F i ve caved tunne l s  tota l about 200 fee t .  

Va l ues  a re i n  q ua rtz st r i nge rs i n  a ndes i te porphyry (greenstone) . 

Worked i n  a sma l l way for about 20 years pr ior  to 1 936 . A m i l l was bu i l t  i n  1 936 
and a $630 pocke t was m i ned in 1 937 . 

O regon Dept . Geol . a nd Mi nera l l ndust . ( 1 940) p .  1 06- 1 07 

M I L L E R  M I N E  ( N o . 37 )  

Locat ion :  

Deve l opme nt : 

Geo l ogy : 

Prod uct ion : 

Refe re nce :  

O n  East Fork S h i ve l y  C reek , N � se c .  1 3 , T . 3 1  S . ,  R .  4 W . ,  a t  about 1 , 900 feet  
e l evat ion . 

N o  reports ova i l  ob i  e .  

T he area i s  mapped as Ga l i ce Forma t ion s l a tes  and greenstone . 

Some p l a cer  m i n i ng was reported l y  done i n  t h i s  area by a Mr . S h ive l y  i n  the  
ea rl y  days . 

D i l l e r and  Kay ( 1 924) 

M I S ER (STARVOUT) PLAC ER (No . 24) 

Locat ion : S e es . 20 ,  29 , and 32 ,  T . 32  S . ,  R .  4 W .  on S ta rvout C reek . Area i nc l udes 320 
acres in  16 c l a im s ,  1 2  o f  w h i c h  were paten ted ( 1 939) . 

Deve l opmen t :  About 2 m i l es o f  p l a cer d i tch  rema i n ing . T here were probab l y  abou t 5 m i l e s of 
d i t c h  in use at one t i me . Most of the l ower  4 m i l e s  of Sta rvout C reek has been 
p l ace red . 

Geo l ogy : T he Mise r  c hanne l is reported to be about 300 fee t  w i de a nd extend for 2 m i l es 
a l ong  t he  creek . The gravel i s  6 to 1 2  feet deep and has a few l arge bou l ders  
a nd some c l ay .  ' T he go l d  i s  coarse . O ne nugget  of  about 1 9  ounces was repor t
ed l y  re covered . The  bedrock i s  l arge l y  Ga l  i ce  Forma t ion s l ates w i t h  m i nor gre e n
stone a nd  se rpen t i n i te . 

P roduc t ion : S tarvout Creek p l ace rs have been ac t ive producers through t he years s i nce  about 
1 853 and , I ike the Hogum and Coffee C reek  p l a cers , were respons ib l e for a 
s i g n i f icant  part of Dougl as County gol d product ion . 

Refe re n ce s :  O re gon Dept . Geol and Mi nera l  l ndus t . ( 1 940) p .  1 07 
U . S .  Bureau of Mines  Mine ra l s  Year  Books 

OLALLA PLAC ERS (N os .  9 & 1 0) 

Loca t ion :  T he pri n c i pa l  p l a cer ac t i v i t i e s  have bee n  i n  sees . 1 9  a nd 20 on Coarse Gol d 
Cree k ,  a nd sees . 22 , 26 , 27 a nd 28 on By ron and Bus h ne l l C reeks , T .  29 S . ,  R .  7 W . 
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Deve l opmen t :  T hese were sma l l ,  i ndependent hydrau l i c  p l a cer  opera t ions . Water wa s  obta i ned 
from the old O l a l l a  d i tc h . 

Geo l ogy : 

Product ion : 

Reference s :  

Bedrock i s  Umpqua Format ion , ma i n l y  sha l es a nd sandstone s  and m i nor cong l omer
ate . Source of the gol d is probab ly  greenstones and serpen t i n i te s  to the east , 
some may hove been der ived from Tert i a ry cong l omerates i n  Coarse Gol d Creek 
drai nage . 

Sma l l ,  ma i n l y  dur ing  t he 1 930' s . T he ground a l ong O l a l l a  C reek  was reported l y  
tested i n  1 907 a s  a poss ib l e dredge s i te . 

Oregon Dept . Geol . and Mi nera l l ndust . ( 1 940), p .  1 02 ,  1 09- 1 1 0  

OREGON M I N I N G  AND POWER  CO . PLACER  (No . 25 ) 

Loca t ion : 

De vel opmen t :  

Geol ogy : 

Prod uct ion : 

Refe re nce :  

Se c ,  28 , T .  3 2  S . ,  R .  7 W . 320 ocres o f  deeded l and .  

T h is was on  ear l y-day hyd rou l  i c  operat ion w i t h  d it ches that provided a 350-foot 
hydrou l  ic head and a fl ume t hat dumped to i l  i ngs i nto Cow Creek . 

T he depos i t  is a h i gh  bench  grove l on the east s ide  of Cow Creek . T he bedrock 
here i s  gree nstone . Va l ues were reported to be about 20 cents per yard at the 
$20 . 67 pr i ce of gol d per ounce ( 1 9 1 6) .  T he gold i s  reported to be f ine in both 
size and pur i ty . 

T he m ine was operated for a " great many years " prior to 1 9 1 5 .  No  re cords of 
prod uct ion we re g ive n .  

Parks and Swart l ey ( 1 9 1 6) ,  p .  1 73 

OREGON W H I T EHORSE  PLACER  (No . 26) 

Locat ion :  S e es .  1 0  and 1 5 ,  T .  32 S . ,  R .  4 W . , about  2 m i l e s  up  Wh i te horse Creek . 

Deve l opment : One m i l e  of d i tch  from Wh i te horse C reek de l i ve red water w i t h  a 1 00-foot head . 
T hree ac res  hod been m i ned by 1 939 . 

Geol ogy :  T he grove l s  ore 6 to 1 0  fee t  deep and about  200 fee t  w ide and conta i n  many 
l arge greenstone bou l ders . T he bedrock is Ga l i ce  Format ion s l ates , greenstones ,  
and some d ior i te . 

Product ion :  1 60 acres of g round were l ocated i n  1 930 . I t i s  no t  know n  i f  t he  area was  
worked pr io r  to that  t ime . Va l ues  a nd product ion o re not reported . 

Refe rence :  Deportment m i ne fi l e  report ( 1 939) , unpub . 

PUZZLER  M I N E  (No . 27) 

Locat ion :  Se c .  34 ,' T .  32 S , ,  R .  4 W . ,  e l e vat ion 4 , 000 fee t  at  t he head of Lost C hance 
C reek . 

Deve l opmen t :  T here was  a 1 2-foot s haft,  a s ha l l ow open cu t ,  a nd a 44-foot tunne l i n  1 938 . 
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Geo l ogy : T he country rocks are se rpen t i n i te, argi l l i te ( s l ate ) a nd greenstone , Nearby 
m i nera l izat ion  is  l oca l i zed on sheared serpen t i n i te  contact zones , 

P rod uct ion : Ore 'MJS m i l l e d  i n  an arrastra dr iven by a 1 6-foot , overshot water w hee l ;  
p rod uct ion f igure s  a r e  not reported ,  

Re fe re n ce :  Oregon Dept . Geo l , and Mi nera l i ndust . ( 1 940) p .  1 1 0  

Q UARTZM I L L  M I N E  (No , 28 )  

Locat ion :  W� NWt sec . 1 ,  T .  33 S . ,  R .  5 W.  on Q u i ne s  Creek , a t  about 2 , 1 50 fee t  
e l evat ion . 

Deve l opment :  A 250-foot d r i ft heads  S ,  55°  W ,  

Geo l ogy : Country rocks are greenstone . Va l ues occur i n  sma l l  q ua rtz ve i n l ets w i t h  pyr ite  
a nd a s  free gol d .  

P rod uct ion : T he p roperty was eq u ipped w it h  a wate r -powered two-stamp m i l l  i n  1 939 .  I t  was 
f i rst l oca ted  in t he 1 860 ' s . P roduct ion is not reported , 

Refe re n ce :  O regon Dep t .  Geo l . a nd Mi nera l l ndust . ( 1 940) p .  1 1 0 

R E D  H I L L  P ROSPECT (N o .  29) 

Locat ion :  N ea r  t he  t corner of  se es 5 and  6 ,  T ,  3 2  S , ,  R ,  2 W . ,  at  about 3 ,  450 feet 
e l evat ion . 

Deve l opmen t :  A 50-foot d i amete r ,  20-foot-deep ope n c ut a nd a s hort ad it  e nte r i ng  i n  t he  
gu l l y  be l ow t he  cut . 

Geo l ogy : T he country rocks are q uartz i te , quartz  m i ca s ch i st ,  ta l c  s c h i st ,  and p hy l l i t i c 
a rg i l l i te . Pyr i te i mpre g nat ion oc curs i n  a h i g h l y  sheared , ta l cy zone about 40 
feet  w ide  w h i c h  str ikes nort h a nd i s  near l y ve rt i ca l , Reported l y ,  some go l d may 
be panned from sma l l gossa n- 1  i ke pocke ts in the py r i te - impregnated ta l cy shear 
zone . C hanne l  samp l e s ,  howeve r ,  i nd i cate very l ow va l ues , 

Produc t ion :  T h is i s  a fa i r l y new prospec t  and  t here ha s  bee n  no prod uct ion . Some p l acer i ng  
has been done  be l ow the prospect  on Beave r  Creek , 

Refe re nce :  Department m i ne fi l e  report ( 1 967 ) ,  unpub . 

S I LVE R  P EAK M I N E  (No . 30) (see l i st i ng u nder  copper m i nes )  

STARVOUT  PLACE R  ( see M iser )  

ST ROUBS  M I N E  (No , 39) 

Locat ion :  O n  the l i ne  of se es . 14  and 23 , T ,  27  S . ,  R .  2 E . , on the northwest s ide of  
Cope l and C reek at about 2 , 800 fee t  e l e vat ion , 

Deve l opme nt :  A 1 5 -foot shaft a n d  sma l l c uts . 
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Geo logy : T he coun try rock i s  reported to be rhyo l i te . 

P rod uct ion : N o  re cord . The  m i ne was act i ve from 1 929 to 1 933 . T he re has bee n  no re cent 
a ct i v i ty . 

Referen ce :  U . S .  Forest S e rv i ce G l ide Ranger S tat i on wr i tte n commun i cat ion  { 1 972) 

SWE ETBR IAR  PROS P ECT  (No . 3 1 ) 

Locat ion :  

De ve l opment :  

Geo l ogy : 

Produc t ion :  

Refe re n ce s :  

NW:;\.- NW:;\.- sec .  8 ,  T .  3 1  S . ,  R .  5 W . ,  at about 1 , 800 feet e l e vat ion on east 
fork of M i t c he I I  C reek . 

A n  open cu t  a nd 35-foot d r i ft and other sma l l cuts . 

Work i ngs are on  a pa l e  green to wh i te s ch i st w i th d i ssem i nated pyr i te a nd cha l co
pyrite and a sma l l amount of ma l a ch i te . T h i s  i s  a nort heast extens ion of t he S i l ver  
Peak m i nera l i zed zone . 

N one reported . 

Departmen t  m i ne fi l e  report { 1 939 ) ,  unpub . 
W h i te a nd Wol fe { 1 950) p .  73 

T EN N E S S E E  GULCH  PLA C E R  {No . 32)  

Locat ion :  S e c . 2 ,  T .  33 S . ,  R .  5 W . ,  a nd extend i ng  downstream i nto SW:;\.- sec .  35 , 
T • 32  S . ,  R .  5 W .  

Deve l opmen t :  T h re e  m i l e s  of d i t ch  ou t  o f  Q u ines  C reek . About 1 m i l e  of the  stream channe l  
has  bee n m i ned . 

Geo l ogy: T he cha n ne l  i s  from 250 to 500 feet  wide a nd 8 to 1 2  fee t  deep . Bedrock i s  
Ga l i ce Format ion s l a te s  and greenstones . 

Prod uct ion : T he s tream was pretty we l l worked out by the 1 890 ' s ,  a nd parts of t he ta i l i ngs  
and  sma l l patches of vi rg i n  ground on  t he  s ides  were worked du r i ng the 1 930 ' s  
a nd i n  t he upper rea c hes  o f  t h e  stream d uri ng more re cent  years . N o  est imates  
of  tota l product ion  are reported . 

Refe re nce :  Departme nt m i ne fi l e  report { 1 939 ) ,  unpub . 

T U L L E R  C R E E K  P LA C E R  { N o . 33) 

Locat i o n :  W� NW:;\.- N Et sec . 33 ,  T .  32 S . ,  R .  7 W .  

Deve l opment :  N ot descr ibed . Th i s  prope rty ad jo in s  t he V i ctory p l acer  o n  the west . 

Geol ogy : T he depos i t  is part of a h i g h  bench  grave l  depos i t  on the  sout hwest s ide of Cow 
C ree k . , The grave l is reported  to be about 60 feet deep . The bedrock is green
stone and some serpent i n i te . 

P roduct ion : T he property had a fi rst water r igh t  on Tu l l e r Creek for 20 C .  F .  S . , da ted 1 853 . 
Prod u ct ion records are not ava i l ab l e .  
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Figure 7. Victory placer mine about 1906. Note by-pass flume used 
during clean-up of sluice box . (Photograph courtesy of Douglas 
County Museum) 
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Refe rence :  Department  m i ne fi l e  report (about  1 939 ) ,  unpub . 

VAN N ORMAN (D UTC H MA N )  PROSPECT  (No .  34) 

45 

Locat ion :  N ea r  the common I i ne of  se es . 32 and 33 ,  T .  32 S . ,  R .  7 W . , at about  2 ,  000 
fee t  e l evat ion on the west s ide  of T u l l e r C reek . 

Deve l opment :  S ma l l  open  cu ts a nd ground -s !  u i  ced areas . 

Geol ogy : Go l d occurs free i n  i ro n-sta i ned ta l cy tre mo l i te and i ron -sta i ned sheared ta l cy 
se rpe nt i n i te su rrou nded by sheared greenstone . Some l ong  narrow str iated w i re 
go l d  i s  re cove red from the f ibrous amph i bo l e .  

Prod uct ion :  T he prospec t  was be ing  worked i n  a sma l l  way d u r i ng  the 1 960 ' s .  Some h i l l s ide 
p l acer i ng  (ground-s !  u i c i ng )  had been done ear l i e r .  T he nearby be nch  grave l and 
g u l c hes of T u l l er Creek were p l acered in  the ea r l y  days . 

Re ferences : Ba rt l ey ,  ( 1 972) 
Department  m i ne fi l e  report ( 1 965 ) ,  unpub . 

V I CTORY PLACER  (No . 35 ) 

Locat ion :  S e es .  27 , 28 , 33 and 34 ,  T .  32 S . ,  R .  7 W . ,  i n c l ud i ng 300 acres of pate n ted l a nd 
a nd 1 20 acres  l ocated c l a ims .  

Deve l opmen t :  T he pr i n ci pa l  a rea worked i s  i n  se c .  33 . T he property i s  served by  th ree short 
d i t c hes , two from Mar ion C reek a nd one from Tu l l e r C reek . 

Geo l ogy : T he bedrock is se rpe nt i n ite  and greenstone be l ongi ng to t he Rog ue Forma t ion . 
T he deposi t is a h i g h  benc h g rave l of about 300 acre s i n  extent a nd up to 60 fee t  
deep . I t  has been pretty we l l worked out . 

P roduct ion : T he fi rst wate r  r i ght was take n i n  1 854 . T he m i n e  was worked i n term i tte nt l y for 
more than  1 00 years by a n umber of d i ffere nt ope ra tors . Bot h fi n e  and coarse 
n uggets have been re covered . ( F igure 7) Average va l ue s  per yard are modest to 
l ow .  No re cords or est i mates of tota l p rod uct ion are ava i l ab l e .  

R eferenc e: Department  m i ne fi l e  report and map ( 1 940 ) ,  unpub , 

W I L L I S  M I N E  (No . 36) 

Locat ion :  NW corner se c .  9 ,  T .  33 S . ,  R .  6 W . ,  a t  about 1 , 600 feet  e l e vat ion . 

Deve l opmen t :  A 200-foot ad i t  trends N .  86° E . 

Geo l ogy : T he country rocks are metavo l can ic s1 in part a l te red rhyo l i te wi t h  sparse l y  d i sse m 
i nated pyr i te . Samp l es taken i n  t he tunne l  i nd i cated very l ow go l d  va l ue s .  Water 
from t he tu nne l  is used by the town of G l e nda l e . 

P roduct ion : N one' reported . 

Refe re n ce :  Oregon Dep t .  Geol . and Mi nera l l ndust . ( 1 940) p .  1 1 7 
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I r o n  

No potent ia l l y  commerc i a l  deposi ts of i ron  ore are know n i n  Doug l a s  County . One  occurrence of 
magnet ite i s  reported in the T i l l e r- Drew area . T h i s  occurre nce , the Cooper  a nd Young prospect , i s  
l ocated near the corner common to se ct ions 3 ,  4, 9 ,  and 1 0 , T .  31 S . ,  R .  2 W . , at about 1 , 750 feet 
e l e vat ion on a bare h i l l s i de  under l a i n  by part l y  serpent i n ized per i dot i te . L enses of d i ss em i nated to 
mass ive magnet i te as much  as 2 fee t  th i ck  occur  i n  a zone i nterm i t te nt l y  exposed for a d i stance of about 
45 fee t . The zone strikes about N .  20° E .  and appears to d i p  nea r l y  vert i ca l l y . I t  was exposed in a 
s ha l l ow bu l l doze r  cut when  exam i ned by the wr i ter  i n  1 960 . A samp l e  of the more mass i ve magnet ite 
( P -25470) assayed 67 . 1 7 percen t  Fe . 

M a n g a n e s e 

Two sma l l occurre nce s  of manganese have been  reported , but t he re has been no prod uct ion  of 
manganese ore other t han sma l l quant i ti e s  of rhodon i te  w h i c h  have been used for ornamenta l a nd l a p idary 
mater ia l .  T he manga nese resources of southweste rn O regon are summar ized by App l i ng ( 1 958 ) . 

B ULL RUN MAN GA N E S E  

Locat ion :  

Deve l opmen t :  

Geol ogy : 

P roduct ion : 

Refe re n ce s :  

S W  corner se c .  30 ,  T .  32 S . ,  R .  4 W . ,  a nd extend i ng i n to se c .  25 , T .  32 S . ,  
R .  5 W . ,  at about 2 , 200 fee t  e l evat ion . 

Severa l  sma l l  ope n c uts  5 to 1 8  feet deep , the l arge st about 200 fee t  l ong . 

T he area i s  under l a i n  by h i gh l y  a l te red sed i me ntary and vo l ca n i c  rocks . R hodon i te 
occurs i n  an a rea 35 feet  l ong and 20 feet w ide  i n  soft , weathe red red m i ca s ch i st . 
T he rhodon i te i s  coated by a 4- to 6-i nch  cover i ng of b l ack  manganese oxides . 
S tr i ke of t he  zone appears to be N E -SW .  

Sma l l amounts of the rhodon i te have bee n  taken out for ornamenta l  bu i l d i ng 
stone and l ap i dary mate r ia l . 

App l i ng ( 1 958)  p .  1 8 -2 1  
Department m i ne fi l e  report ( 1 969 ) ,  unpub . 

S ITT I N G  DUC K MAN GAN E S E  

Locat ion :  

De ve l opment :  

Geo l ogy : 

Se c .  1 9 ,  T .  30 S . ,  R .  3 W . 

S ha l l ow ope n cut . 

A bed of manganese ox ides  about 6 feet  th i ck and exposed for 30 feet stri kes 
about N .  60° E .  and d i ps 55° S E . T he country rocks are massi ve arg i l l i te s  a nd 
s i l tstones mapped as Dot han Format ion  by Di l l er and K ay ( 1 924) . Some banded 
ma nganese -sta i ned c he rts are found nea rby a nd some rhodon i te  i s  found at a 
depth of about 1 0  feet beneath the oxi d ized surfa ce mate r ia l . Surfa ce ore assays 
about 47 percent Mn . 
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P rod uc t ion : N one , 

Refe re n ce :  Depa rtment m i ne fi l e  report ( 1 956 ) ,  unpub , 

O T H E R  OCC URR E N C E S  

T he re a re probab ly  a few other un reported occ urrences  o f  m i nor su rfa ce concent ra t ion  of manganese 
oxides  assoc i ated w i t h  c hert bod ie s  i n  the Dot han Format ion . One  such  examp l e  known  to the wr i te r  i s  
on t he r idge wes t  of B ig  Dutc hman Butte i n  sec . 7 ,  T .  3 1  S . ,  R .  8 W . ,  a t  abou t  3 ,  1 00 fee t  e l evat ion . 

A search  of these occurre nces  may res u l t i n  f ind i n g  m i nor amounts  of rhodon i te  b ut t hey a re not 
cons ide red a good pote nt i a l  sou rce of mangane se ore . 

M e r c u r y ( Q u i c k s i l v e r )  

Doug l as County i s  t he l a rgest prod ucer  of mercury (q u i cks i l ver )  i n  Oregon . About 97 percent  of 
t he tota l output for the county has come from the Bonanza m i ne , w h i c h  has been  t he most p rod uct i ve 
mercury m ine  i n  the  state , Other  m i nes i n  Doug l as County that have contr i buted to the  tota l  product ion 
i nc l ude t he E l k head , N onpare i l ,  a nd Red C l oud m i ne s . T he Maude S . and Buena  V i sta m i nes  a l so p ro
d uced a few f l asks . A number  o f  other occurre nces  may have had m i nor produc t ion  t hat was  not  recorded , 

T here  a re four ma i n  areas of q u i cks i l ver occurre nces , each  w i t h  i t s  own c haracte r i st i c  type o f  
geol ogy . The  four area s ,  compr i s i ng the E l k head , Bonanza-N onpare i l , T i l l e r -Sout h U mpq ua , a nd Upper 
Cow C reek (see F i g ure 8 ) ,  a re d isc ussed be l ow .  

Q u i ck s i l ve r areas 

E l k head area : B rooks ( 1 96 3 ,  1 97 1 )  descr ibes the  E l k head area as  extend i ng a l ong E l k  Creek 
sou th  of S cotts Val l ey i n  T .  23 S , , R .  4 W . , about  4 m i l es west of the B l ack  B ut te  q ui cks i l ve r  m i ne i n  
Lane County . Depos i ts i n  t he a rea i nc l ude t he E l k head m i ne and t he  T hompson , W i l so n ,  a nd A l l e n  
p rospects , T he E l k head and T hompson l i e w i t h i n  a zone o f  s hear i ng a l on g  t h e  stee p l y -d i pp i ng  conta ct 
betwee n  amygda l o i da l  basa l t  a nd  ove r l y i ng sandstone of the Umpq ua Format ion . T he W i l son  prospec t ,  
about 3 m i l e s  t o  t h e  northwest , a nd  t he  A l l e n  prospe c t ,  t hree q ua rters  o f  a m i l e  we s t ,  a re a l ong sma l l 
fo u l  ts i n  the basa l t .  

T he E l k head m i ne i s  t he on l y  prod ucer i n  the area , w i t h  a recorded product ion  of at l e ast 5 5 1  
fl asks a nd a poss ib l e  tota l produc t ion o f  seve ra l  h u ndred fl asks more . 

Bonanza -Nonpare i l  area : T he a rea l i e s  a few m i l e s  ea st of t he commun i ty of S u ther l i n .  I t  
i n c l ude s  a group of fi ve m i ne s  a nd prospe cts fa i rl y  we l l  a l i g ned i n  a northeast d i rec t ion  a l ong o r  ad jacent  
to a reve rse fa u l t zone w h i c h  d ips about 45 ° S E . Ore bod i e s  appear  to  be l oca l ized by cross fa u l ts and 
to  occur  ma i n l y  i n  t u ffa ceous sa ndstone w here  over l a i n  by a re l at i ve l y  i mperv i ous l ay� r of sha l e .  T he 
d is tance be tween the nort hern-most occur re n ce ,  the B utte prospec t ,  and  t he sout hern -most oc curre n ce ,  
the S uthe r l and m ine i s  abou t 6 3/4 m i l es .  I n  between are t he Nonpare i l  m i ne ,  t he  Bonanza m i ne , a nd 
the Longbrake prospec t . T h e  Bonanza m i ne has been by fa r the l a rgest p rod ucer of q u i cks i l ver i n  t he 
state w it h  a tota l  of 39 , 540 fl asks . T he depos i t  is sa id  to have bee n  d i s covered i n  t he  1 860 ' s .  Ore 
was m i ned to a depth of 1 , 45 0  fee t dow n  d i p . The m i ne was c l osed in 1 96 1  and t he  l ower  l e ve l s  are 
fl ooded . 

T i l l e r -South Umpq ua a re a :  N i ne sma l l  q u i c ks i l ve r  occurre nces  a r e  fou nd i n  t he d ra i nage o f  t he 
South Umpqua R i ve r  above T il l e r . E i gh t  of them l i e north of t he  South  Umpqua betwee n Q ua rtz Creek 
and Deadma n C ree k ,  a nd a n i nt h  i s  on E l k  Creek near Drew . A l l of these depos i t s  occur i n  Tert i ary 
l avas a nd pyroc l a s t i cs ( tuffs ) of the Weste rn Cascades Vol ca n i c  Se r i e s ,  w i t h  the except i on of t he Buena 
V i sta m i ne , w he re o l der Te r t iary sed i me nta ry rocks are i n  fa u l t  conta ct  w i t h  the vol can i cs . C i n nabar i s  
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assoc ia ted  w i th ve i n l ets  of  ca l c i te and cha l cedony i n  zones of shear i ng and hydrotherma l a l terat ion . 
O n l y  two of th i s  group of oc currences  have had a ny product ion . T he Buena V i sta m i ne re corded 9 f l asks 
prod uct ion ;  howeve r ,  i t  is I i ke l y  that i t  actua l l y  produced more and t hat the nearby Ma ude S .  a l so pro
d uced a few f l asks that were never re corded . 

Upper Cow C reek  a re a :  T he Upper Cow Creek a rea has a group of q u i cks i l ve r  m i nes  ond prospec ts 
i n  the headwaters of East Fork Cow Creek in sect ions 1 6  and 2 1 , T .  32 S . ,  R .  2 W .  T h i s  group i nc l udes 
the Red C l oud m i ne and t he N iv i nson and T homason prospec ts .  

T he country rocks are s ch i stose amp h i bo l i te s  and q uartz m i ca  s ch i sts of t he Tr iass i c  App l ega te 
Format ion , w h i c h  is l oca l l y over l a i n  by Tert iary vol can i cs . S evera l  nea r l y  vert i ca l  fa u l ts tre nd i ng N . 20° 
to 40° W .  and an occas iona l northeast-trend i ng shear zone have been  exposed by the m i ne  and prospect 
work i ngs . 

B rooks ( 1 963 , p .  60) states :  

M i nes and prospects 

AL L E N  PROSPECT 

Locat ion :  

De ve l opme nt :  

Geo logy : 

P roduct ion : 

Refe re nce :  

BONA N ZA M I N E  

Locat ion : 

De ve l opme nt :  

Geo logy : 

" On l y at the Red C l o ud m i ne i s  any appre c iab l e  amount of  
c i n nabar k nown to have been found in  p l a ce ,  a l thoug h i t  
occ urs as f loat and pann i ngs i n  the surface mant l e  of  many 
parts of the area . T he fac t  that  the many ot her work i ngs 
penetrated ba rre n or on l y  weak l y  m i ne ra l ized rock suggests 
t hat the fl oa t was probab ly  de r ived from numerous occ urren ces 
w h i c h  a l one are too sma l l and w ide l y  sca ttered to pe rmi t  
profi tab l e  exp l o i tat ion . "  

( N o .  4) 

N � SW* se c .  2 1 , T .  23 S . , R .  4 W . , about 3/4 m i l e  west of the E l k head m i ne .  

S hort ad it  a nd 2 or 3 sma l l pi ts , a l l  caved . 

Some c i n nabar reported l y  occurs i n  a na rrow fau l t  zone i n  a l tered basa l t . 

N one . 

B rooks ( 1 963) p .  43 

( N o . 7) 

W� sec .  1 6 ,  T .  25 S . ,  R .  4 W . ,  about 7 mi l e s east of Suther l i n .  ( F ig ure 9) 

T he re are approx i mate l y  1 7 , 5 00 feet in 1 2  l e ve l s  i n  the ma i n  work i ngs area . 
T hese are mai n l y  d r i fts bu t  i n c l ude  w i nzes  and crosscuts . I n add i t i on , there are 
a number of  l a rge stoped a reas and surfa ce p i ts . 

O re bod i e s  are i rregu l a r  l e nses scattered a l ong  a zone of shea r ing  that rough l y  
para l l e l s  t h e  bedd ing  i n  a tuffaceous sa ndstone hor i zon over l a i n  by sha l es .  T hese 
sed iments be l ong to t he Umpq ua Format ion . T he zone appears to be a reverse 
fau l t that d i ps about 45 ° S E . The ore bod i es are in sheared a rg i l l ized sa ndstone 
t hat i s  ve i ned and i mpregnated w i t h  ca l c i te ,  s ider i te , cha l cedony , quartz , a nd 
c i nnabar . Some metac i nnabar i te  and nat i ve qu i c ks i l ve r  were found i n  the upper 
work i ngs . Marcas ite i s  l oca l l y  abundant in the  m i nera l ized zone , but arse n i c  and 
ant i mony su l fides  a re extreme l y  rare . T he ma in  ore body encounte red on the  370-
foot l eve l was about 600 fee t  l ong , as much  as 60 feet  th i ck , a nd tapered both 
l atera l l y  a nd dow nward , p i nc h i ng to 4 fee t  th ick  and 1 50 fee t  l ong on the 700-foot 
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Product ion : 

Refe re n ce s :  

M E TA L L I C  M I N ER A L  R ES O U R C E S  5 1  

l e ve l . Some of t h e  ore assayed as  h igh  a s  60 pounds t o  t he ton ,  b u t  t h e  average 
te nor was probab l y  about 6 pounds . 

Tota l  product ion  i s  es t imated to be 39 , 540 fl asks . T he ma i n  pe r i od of product ion  
was from 1 937 to  1 96 0 .  T he m i ne was  d iscovered about 1 865 and was owned for 
b r i e f  per iods  by seve ral i nd i v i dua l s  a nd groups . T he fi rst recorded product ion  
was  15  fl asks i n  1 887 , No  other  product ion  was re corded between  that  date  and 1 937 . 

Brooks ( 1 963) p .  44-49 ; ( 1 97 1  ) 
B rown and  Waters ( 1 95 1 ) 
We l l s  and  Waters ( 1 934) 

BUENA V I STA (UMPQUA )  M I N E  (No . 1 7 ) 

L ocat i on :  

De ve l opmen t :  

Geo logy : 

P rod uct ion : 

Refe re n ce s :  

B UTT E PROSPECTS  

L ocat i on :  

Deve l opmen t :  

Geo l ogy:  

Prod uct ion : 

Refe re nces :  

N ! sec . 34,  T .  29 S , ,  R .  2 W . ,  at about  2 , 000 feet e l e va t ion , 

T he ma i n  ad i t  conta i ns about 480 fee t  of crosscuts and 350 feet  of d r i fts , It i s  
conne cted by  ra i ses  a nd stopes to  i ntermed i ate and upper l eve l s  wh i ch  conta i n  
60  and 1 00 fee t  o f  d r i fts respect ive l y , The re i s  a 1 00-foot a d  i t  above t h e  upper 
l e ve l and severa l caved open cuts , 

Cong l omerates , sa ndstones , a nd s i l tstones of the Umpq ua (? ) Format ion  are i n  
fa u l t conta ct w it h  over l y i n g  andes i tes  and tuffs ,  T he fau l t  zone str i ke s  N .  65 ° to 
70°  E .  a nd d ip s  about 80° N .  T he work i ngs expl ore carbonat i zed and kao l i n i zed 
andes ite and t uff bre cc ia  in the fau l t  zone , Spotty c i n nabar m i nera l izat ion occurs 
in the ma i n  fa u l t  zone and l oca l l y  a l ong  transverse fra ctures w i t h  ve i n l e ts of 
cha l  c i te  and c ha l cedony assoc ia ted w i th pyr i te  and marcas i te . 

N i ne  fl asks re corded ,  probab l y  a few more . Deve l opment  began i n  1 9 1 8 .  Most 
of the work was done i n  the 1 920 ' s  a nd ear ly  1 930 ' s .  Re corded product ion  was 
in 1 929 and 1 943 . 

B rooks ( 1 963) p .  52-55 
We l l s  and Waters ( 1 934) p .  42 -45 
W i l l i ams  a nd Compton  ( 1 943 ) 

( N o . 5 )  

S E* sec . 26 , T .  24 S , ,  R .  4 W . ,  about 2! m i l e s  northeast of the Nonpare i l  m i ne , 

T he ma i n  t u nne l was caved and a short tunne l i s  nea rby , Other  deta i l s  are lack ing . 

T he work i ngs penetrate a brecc iated tu ffa ceous sa ndstone cemented by i ron  r i bs , 
T he zone of a l tered rock i n  w h i c h  the  prospects are l ocated i s  about 1 00 yards 
w ide and 1 m i l e  l ong . No c i n nabar was seen . 

N one . 

B rooks ( 1 96 3) p .  5 1  
B rown a nd Waters ( 1 95 1 ) 
W e l l s  a nd Waters ( 1 934) 
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DR EW (JAC K SO N )  PRO SPECT (No . 1 8 ) 

Locat ion : 

Deve l opment :  

Geol ogy : 

P roduction : 

Refe rence :  

E L K H EA D  M I N E  

Locat ion :  

Devel opment : 

Geo l ogy : 

Product ion : 

Refe re nce s :  

NW:! sec .  1 3 , T .  3 1  S . ,  R .  2 W . ,  at about 1 , 400 feet e l evat ion bes ide S tate 
H i g hway 227 . 

A 25 -foot tunne l  i n  t he h i g hway cut and two sha l l ow caved shafts a short d i stance 
up the h i l l s ide . 

T he coun try rocks are i nterbedded basa l ts and tuffs .  Mi nor amounts of c i nnabar 
occur i n  ca l c i te-cha l cedony vei n l e ts a l ong fractures i n  hydrotherma l l y  a l tered 
basa l t ,  T he ad i t  fo l l ows a zone of mu l t i p l e  fractures stri k i n g  N .  1 0° to 30° E . ,  
and d ipp ing 65 ° NW . T here may be i ncreased m i ne ra l i zat ion w he re the fracture 
zone cuts the ove r l y i ng tu ffs but t h i s  area was not exposed . 

N one . 

Department m i ne fi l e  report ( 1 965 ) ,  unpub . 

(No . 3) 

N E:! ,  sec . 2 1 , T .  23 S . ,  R .  4 W . 

At l east 1 , 800 fee t  of work i ngs i n  6 ad i ts w i t h  about 1 , 000 feet of dr i fts and 
crossc uts conne cted by raises to two g l ory ho l es at the surface . T he 6th ad i t  has 
been la rge l y  destroyed by tre n ch i ng . 

Amygda l oida l  basa l t s  are over l a i n  by a ser ie s  of i nterbedded sandstones and sha l es 
of the Umpq ua Format ion . Fra ctur ing and hydrotherma l a l terat ion has taken p l a ce 
a l ong a fau l ted contact of t he basa l t  w i t h  a tuffa ceous sandstone . The contact 
fau l t tre nds northeast a nd d ips 70° to 80° S E . C i n naba r has been deposi ted as 
d i ssem i nat ions and occasional  ve i n l e ts i n  the a l te red t uffaceous sandstone w i t h i n  
25  o r  30  fee t  o f  t he  basa l t  contact . Other fou l  t s  occurr ing i n  t he  over l y i ng 
sed iments str i ke rough l y  para l l e l  to the contac t ,  bu t  one fau l t  d i ps i n  the oppos i te 
di rec tion . Th ese fau l ts probab l y  served as channe lways for m i nera l i z i ng  so l u tions . 
Th e sha l e  hor i zon has ac ted as a barr ier  to th e r i s i ng so l u ti ons . 

Records s how 55 1  fl asks . Some add i t iona l  product ion was probab ly  not re corded 
in the ear ly  h i story of the m i ne , wh i c h  was fi rst worked in about 1 870 . It was 
reope ned in 1 9 1 6  afte r many years of i nact iv i ty and had a h i story of i ntermi ttent 
a ct iv ity to its recent c l osure in 1 972 ow ing  to l ow pri ces . 

Brooks ( 1 963) p .  4 1 -43 ; ( 1 97 1 ) 
Wel l s  and Waters ( 1 934) 

GOPH ER PROS PECT (No . 1 1 )  

Locat ion :  

Devel opment :  

Geol ogy : 

N � se c .  1 1 ,  T .  29 S . ,  R .  1 W . ,  at about 2 , 000 fee t e l e vat ion , 

A short. d i scove ry tu nne l  and ope n cut about 600 feet  nort heast of the tunne l . 

Country rock i s  reported to be rhyol i te .  It i s  reported that you can pan c i nnabar 
over a d i stance of  1 ,  000 feet . 



P roduct ion : N one . 

M ETA L L I C  M I N ER A L  R ES O U R C E S  

Refe re n ce : Oregon Dept . Geol . & M i ne ra l  l ndust . ( 1 940) p .  1 24 

JAMES R .  PROSPECT (No . 1 5 ) 

locat ion :  S ect ions 34 and 35 1 T .  29 S .  1 R .  2 W .  1 a short d i stance southeast of t he 
Maude S .  m i ne . 

Deve l opment :  A l ower ad i t  1 40 feet l ong and  an  upper 80 feet  l ong as we l l as severa l ot her 
s hort ad i ts a nd open  cu ts . A l l a re caved . 

Geo l ogy : Wor k i ngs exp l ore ve i n l ets of ca l c ite and c ha l cedony i n  sma l l fa u l ts cutt i ng 
a l tered andes i te l avas a nd tuffs . Very l i tt l e  c i n nabar was found . 

Prod uct ion : N one . 

Refe re n ces :  B rooks ( 1 963)  p .  57 
We l l s  a nd Waters  ( 1 934) 

J . l .  PRO SPECT ( N o .  1 4) 

locat ion :  NW! sec .  1 7 1  T .  29 S . 1 R .  1 W . 1 a t abou t 3 1 500 feet e l evat ion . 

Deve l opmen t :  Seve ra l  s ha l l ow bu l l dozer c uts . 
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Geol ogy :  C i nnabar occurs  i n  a 1 0-foot w ide  shear zone conta i n i ng s i l i c i fied fa u l t brecc i a  
i n  a l tered basa l t . T he fau l t  zone str ikes about east 1 and i s  near l y vert i ca l . 
S i m i l ar m i nera l ized shears a l so c ut t he i nterbedded tuffs a nd are exposed i n  nearby 
cu ts . Assay va l ue s  a re genera l l y  l ow .  

P roduct ion : N one . 

Refe re n ce :  Departmen t  m i ne f i l e report ( 1 965 ) ,  unpub . 

LAUREL  PRO S P ECT (No . 1 0) 

locat ion :  SW! sec .  24, T .  28  S . ,  R .  1 E . , a t  about 3 , 360 feet e l evat ion . 

Deve l opment :  A sha l l ow d i scovery cut . 

Geo l ogy : T he prospe c t  i s  on a 3-foot m i ne ra l ized zone i n  a rhyo l i te  d i ke or p l ug t hat 
penetrates tuffs and l avas of the Western Cascades vol can i cs . T he zone conta i ns 
narrow seams of bar i te  crysta l s  w i th some goeth i te  crysta l s ,  pyr i te , and m i nor 
c i nnabar . Assays of 0 . 80 a nd 0 . 5 0  l b .  per ton Hg were obta i ned . 

Prod uct ion : N one . 

Refe rence :  B rooks ( 1 963) p .  57 

L O N G BRAK E  PROSPECT (No . 8 )  

locat ion :  N E! sec . 20 ,  T .  25  S . , R .  4 W . ,  on t he east s l ope near t he crest of the  r idge 
about  3/4 m i l e  southwest of the  Bonanza m i ne . 
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De ve l opme n t :  A 360-foot crosscut ad i t  a nd sma l l open cu t . 

Geol ogy : O n l y  a t race  of c i nnabar was found . I t  occurs i n  s l i ght l y  a l tered sa ndstone w i t h  
t h i n  i nte rbeds o f  s ha l e  w h i c h  str i kes about N . 25 ° E .  a nd  d i ps 35  t o  40 °  S E . 

Product ion : N one . 

Refe re n ce :  Brooks ( 1 963) p .  5 1  

MAU D E  S . M I N E  (No . 1 6 ) 

Locat ion :  N ! se c .  34,  T .  29 S . ,  R .  2 W . ,  a t  about 2 , 400 fee t  e l evat ion . T he m i n e  i s  
about 1 , 600 fee t  S .  25 ° E .  a nd 400 fee t  above the Buena  V i sta ( Umpqua)  m i ne 
and i s  part of t he same property . 

Deve l opmen t :  Abou t  900 fee t  i n  t h ree ad i ts  w i t h  connect i ng ra i se s  and  a g l ory hol e .  A 4t h 
ad i t  l y i n g  600 fee t  northwest a nd down s l ope i s  220 fee t  l ong . I n  add i t ion  there 
a re se veral open cu ts . 

Geo logy : M i nera l i zat ion occurs a l ong a syste m of gouge -fi l l ed fa u l ts ,  w h i c h  trend N .  25 ° 
to 45 ° W .  and d i p  60° to 80° SW . T hese fau l ts cut  tuffs a nd ande s i tes . T he 
rocks are sheared and a l tered by carbonat i za t ion  and are penetrated by ca l c ite 
ve i n l ets and s i l  i c a -1 imoni te r i bs . A smal l amou nt of h i gh -grade ore was found , 
but  the  ove r-a l l  tenor of ore deve l oped i s  l ow .  

Produc t ion : T he deve l opme nt  be gan i n  1 927 and a few fl asks of mercury were reported l y  
prod uced be twee n 1 928 and  1 936 . J udg i ng  by  t h e  s i ze  of  the  ca l c i ne dump a t  
the  s i te o f  a sma l l S cott furnace , about 1 00 tons o f  ore were treated . Some o f  
t he ore wa s  treated i n  retorts at t he Bue na V i s ta m i n e . 

Refe re n ce s :  B rooks ( 1 963) p .  55-57 
We l l s  and  Waters ( 1 934) p . 45 -46 
W i l l iams and Compton ( 1 943) 

M I L LS  PROSPECT (No . 1 2 ) 

Locat ion :  Se c .  1 5 ,  T .  29 S . ,  R .  l W . ,  about  1!  m i l es by  t ra i l  up Dumont C reek from South 
Umpqua road . 

Deve l opment :  S evera l  p i ts and short ad its ;  the  ma i n  ad i t  i s  reported to  be 42  feet l ong  w i t h  a 
a short w i nze at t he end . 

Geol ogy :  C i n nabar occurs i n  ve i n l ets of ca l c i te  a nd cha l cedony w it h i n  a nort h -tre nd i n g  
fa u l t zone cutt i n g  a ndes i tes  a nd t u ffs . 

P roduct ion : N one . Exp l orat ion  wa s done i n  t he l a te 1 930 ' s  and ear ly  1 940 ' s  by L . O . M i l l s . 

Refe re n ce :  Brooks ( 1 963) p .  58  

N IV IN SO N  PRO S P ECT · (No . 20) 

L ocat ion :  SWa sec . 1 6 , T .  32 S . ,  R .  2 W . ,  nea r  the  b ridge cross ing  East Fork Cow Creek 
at  about 3 , 500 feet  e l evat ion . 



De vel opment :  

Geo logy : 

Product ion :  

Refe re n ce :  

N O N PARE I L  M I N E  

Locat ion :  

Deve l opmen t :  

Geo logy :  

P roduct ion :  

Refere nces : 
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Severa l  s hort ad i t s  and ope n c ut s . One ad i t  e nters the south bank  of t he creek 
j ust above the ol d br idge . Another  enters the north bank a short d i stance be l ow 
t he br idge . Both are caved . 

T he bedrock i s  amph i bo l e  s ch i st c ut by ca l ci te ve i n l ets .  P ie ces  of h i g h -g rade 
fl oat c i n nabar were reported l y  panned from stream terrace grave l s  encountered 
near t he porta l of  the l ower ad i t . 

N one re corded . T he work was done by the N i v i nson brothers p r ior to 1 929 . 

Brooks ( 1 963) p .  62 

(N o .  6) 

SW}. sec . 3 and NW}. se c .  1 0 , T . 25 S . ,  R .  5 W .  

T he re a re two pr i nc ipa l  areas of work i ngs about 2 , 000 feet  apart . The  South 
N onpare i l  has 4 ad i t s  a nd an  ope n cut  with  a tota l  of more than 3 , 000 fee t  of  
work i ngs w h i c h  expl ore an area of 520 fee t  l ong and 1 65 feet deep . Ore was 
m i ned from 5 stopes . T he North Nonpare i l  has at l east 1 2  s hort ad i ts , two 
sha l l ow shafts , a nd several open cuts . Th ree of the 1 2  ad i ts are between  250 and 
300 fee t  l ong  a nd the rest a re 1 0  to 30 fee t .  Ore was m i ned from an i so l ated 
pocket in ad i t  5 N .  

Ore bod ies  are formed a l ong nort hwe st -trend i ng cross fau l ts i n  tu ffaceous sa nd 
stone some d i stance  be l ow t he same s ha l e  horizon t hat a ided i n  l oca l i z i ng ore 
bod ie s  at the Bonanza m ine . T he cross fa u l ts are marked by zones of  b re cc iat ion 
a nd i ntense hydrot herma l a l terat ion i n c l ud i ng s i l i c i fi cat i on . Ore i s  l oca l ized 
a l ong  l e ns-shaped bedd i ng -p l a ne  shears exte nd i ng  s hort d i stances  from the cross 
fau l ts . Exp l orat ion of t he i n te rsect ion of the cross fau l ts w i t h  the sa ndstone -sha l e  
contact fa i l ed to d i sc l ose good ore bod i e s . 

Brown and Waters ( 1 95 1 ) est imated t he tota l prod uct ion at about 340 fl asks . T he 
re cords show 90 fl asks . T he m ine  was d iscovered between 1 865 and 1 870 . About 
34 fl asks were reported l y  prod uced before 1 880 us i ng  a S cott furnace . T he m i ne 
was worked by severa l d i ffe re nt ope rators over the years a nd was i d l e  a t  t imes . 
T he l atest exp l ora t ion work was done i n  1 956 and 1 957 by Bonanza O i l  a nd Mine s ,  I n c . 

Brooks , ( 1 963) p .  49; ( 1 97 1 )  
Brow n  a nd Waters ( 1 95 1 ) 
We l l s  and Waters ( 1 934) 

POOR BOY PRO SPECT (MONT E  CARLO )  (No . 1 3) 

Locat ion :  

De ve l opmen t :  

Geol ogy : 

s-! sec . 1 6 ,  T .  29 s .  I R .  1 w . , on Budd C reek  at about 2 , 1 00 fee t e l evat ion . 

Two s hort ed i ts on t he nort h s i de of B udd Creek about 2 , 000 fee t  apart . T he 
eastern ed i t  i n  the road cut  i s  48 fee t  l ong . T he weste rn ed i t , near creek l eve l , 
i s  about 70 fee t  l ong . 

T he country rocks are a l te red tuffs and l avas . T he work i n gs fol l ow northwest
t re nd i ng shear zones made up of severa l  sub-para l l e l fa u l ts .  Ev idence of m i nera l 
i zat ion i n c l udes i ron -sta i ned  c l ayey gouge , cha l cedony , and ca l c i t e  ve i n l e ts .  
Areas of more i nte nse bre cc iat ion and a l terat ion are found accompany i ng a set of 
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Figure 1 0. Rotary furnace at the Red Cloud mine about 1940. 



Produc t ion : 

Refe re n ce :  

RED C L OUD M I N E  

Locat ion :  

Deve l opmen t :  

Geol ogy : 

Product ion : 

Refe re n ces :  
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i n terse ct i ng  nort heast -trend i ng fractures . Penn i ngs of the c l ay gouge and a l tered 
rocks show some c innaba r .  

N one . 

Brooks ( 1 963 )  p .  58 

( N o .  2 1 ) 

N ea r  center NW* se c .  2 1 , T .  32 S . ,  R .  2 W . ,  be tween  3 , 750 and 4 , 300 fee t  
e l eva tion . 

About 1 , 250  fee t  i n  t hree ma i n  l e ve l s , i n c l ud ing  a few crossc uts , stapes and ra i se s ,  
p i  u s  other short ad  i t s  and ope n c uts . T he work i n gs are mos t ly  caved .  

T he country rocks are App l egate Format ion amph i bo l i tes  a l terna t i ng  w i t h  quartz 
hornb l e nde and quartz m i ca sch ists . M i nera l izat ion occurs a l ong a near l y  vert i ca l  
fau l t  zone tre nd i ng N .  25 ° t o  35 ° W .  C i n nabar occurs as pa i n t -t h i n  coa t i ngs on 
fra ctures a nd d issem i nat i ons i n  t he fo u l  t gouge . It a l so occurs w i t h  pyr i te in ca l  c i te 
ve i n l ets . 

Re cords s how 6 fl asks; probab l y  about 63 we re produced . The  m i ne was d i scove red 
in  1 907 . Product ion per iods were 39 fl asks d ur i ng  1 932  to 1 934; 1 4  fl asks d ur i ng  
1 936 to  1 938 :  and  10  or 1 2  fl asks du r i ng  1 940 and  1 94 1  (see F i gure 1 0) .  I n  1 957 
a 20-ton rotary furnace that had been  i nsta l l ed in 1 940 was moved to a m i ne in 
Lake County . 

Brooks ( 1 963) p .  60-62 
Department  m i ne fi l e  report , 1 946 , unpub . 
W i l l iams a nd Compton ( 1 943) 

SUTHERLAND PRO SPECT (No . 9 )  

Locat ion :  

Deve l opmen t :  

Geol ogy : 

Product ion : 

Refe rence s :  

N E* sec . 30 ,  T .  25  S . ,  R .  4 W . ,  about 1 �  m i l es sout hwest of the  Bonanza m i ne .  

A 30-foot tunne l . 

Coarse t uffaceous gr i t  a nd fi ne -gra i ned sandstone have iron r i bs .  L i tt l e  or no 
c i nnabar was fou nd . 

N one . 

Brooks ( 1 963) p .  5 1  
We l l s  a nd Waters ( 1 934) p .  4 1  

T HO MASON GROUP PROSPECTS (No . 1 9 ) 

Locat ion :  

Deve l opme nt :  

Geol ogy : 

S E� sec . 1 6 ,  T .  32 S . ,  R .  2 W . ,  about 3 , 650 feet e l evat ion . 

At l eas't 4 bu l l dozer tre nches each  about 1 00 feet l ong , severa l sha l l ow shafts a nd 
p i t s ,  and about 500 sha l l ow auge r ho l e s  were a l l dug by Lew i s  T homason i n  t he 
ear ly  1 940 ' s ( ? ) .  

T he country rocks are decomposed sch i sts . Most of t he auger hol es of 6 or 8 fee t  
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Production : 

Reference :  
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depth reported l y  had favorabl e pann i ngs of c i nnabar; however ,  none of the 
trenches conta i ned an  apprec iab l e  amount of c innabar . 

None . 

Brooks ( 1 963) p .  62 

THOMPSON PROSPECT (No . 2) 

Locat ion: SW! sec . 1 5 ,  T .  23 S . , R .  4 W . ,  ad jo i n i ng the E l  khead property on the nort h
east and once part of i t .  

Deve l opment :  A short adit , a shal l ow shaft ,  and four bu l l dozer tre nches each 250 to 300 feet 
l ong . 

Geol ogy: Traces of c i nnabar were found in fractured sa ndstone a l ong a northeast -tre nd i ng 
contact wi th  basa l t .  Th i s  i s  the northeaste rn extens ion of the m i nera l ized contact 
of t he E l k head m ine . 

Product ion:  None . Exp l oration trenches were dug i n  1 958 by Moneta Porcup ine Mi nes Ltd . 

Reference :  Brooks ( 1 963) p .  43 

W I L SON PROSPECT (No . 1 )  

Locat ion :  N �  sec . 8 ,  T .  23 S . ,  R .  4 W . , about 3 m i l e s  northwest of the E lk  head mi ne .  

Deve l opmen t: Sma l l d i scovery cut and 1 0-foot adit  (caved ) .  

Geol ogy : C i nnabar occurs as d i ssem i nated specks and th in  coati ngs on shear surfaces in a 
weak l y  arg i l l  ized west -trend ing  fau l t  zone of 1 - or 2-foot w idth i n  basa l t of the 
Umpqua Format ion . Samp l es conta i n  l e ss than 1 pound per ton of qui cksi l ver . 
T he fau l t has not bee n exp l ored suffic ient l y  to determ i ne cont inu i ty or amount of 
m i nera l i zat ion a l ong it . 

Product ion:  None . 

Reference :  Brooks, ( 1 963) p .  43 
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N i e k e  I 

N icke l  i s  by fa r the most i mportant m i ne ra l  resource i n  Doug l as County when  measured by econom i c  
i mpact . S i nce 1 954, w h e n  t h e  Hanna N i eke I m i ne started product ion , t he reg ion h a s  fe l t  t h e  strong 
benefi c ia l  e ffe ct on  t he e conomy of t he area . The m i ne and sme l te r  comb i ned emp l oy about 500 persons 
and the gross annua l  va l ue of n i cke l meta l prod uced has r i se n  in recent years to about $30 m i l l i on . T h i s  
s i ng l e  opera t ion puts Doug l a s  Coun ty ahead o f  a l l ot her count i e s  i n  t he state i n  m i ne ra l  product ion . 

T he Ha nna N icke l  m i ne i s  t he  on l y  product i ve n i cke l m i ne i n  t he Un i ted State s .  I n v iew of i t s  s i ngu l a r  
importa nce , i t  i s  d i scussed i n  greater deta i l  i n  t h i s  report t han i s  any other m i n i ng e nterp r i se i n  Doug l as 
County . F i gures 1 1  a nd 1 2  are ae r i a l  photographs of the  m i ne and sme l ter . 

Loca t ion of Ha nna N ic ke l  m i n e  

T he m i ne i s  on N i cke l Mounta i n  i n  se es . 7 , 8 , 9 ,  1 6 , 1 7 ,  1 8 , 20, and 2 1 , T .  3 0  S . ,  R .  6 W .  T he 
top of N i cke l Mou nta i n  is at 3 , 546 feet  e l e vat ion . T he n i cke l depos i ts  occur at the top , on a l l of t he 
fl a nks of the mounta i n ,  and as l ow as 1 , 800 fee t  e l e vat ion on the sou theast fl ank . T he depos i ts are abou t 
4 m i l e s  west of R idd l e ,  w h i c h  is 2 m i l es we st  of I n terstate 5 .  T he Southern Pa c i fi c  Ra i l road passes through 
R idd l e , and a spur l eads to t he Hanna sme l te r  a t  the base of t he moun ta i n . 

T he town of R idd l e  was named after  W i l l iam H .  R idd l e ,  who , w i t h  h i s  fam i l y ,  was the  fi rst set t l e r  
i n  t hat pa rt o f  Cow Creek Val l ey i n  1 85 1 . I n  t he  ea r l y  days N i cke l  Mounta i n  was  covered w i th p i ne  
trees  and was  known as " O l d  P i ney " . 

T he depos i t  of n i cke l  was fi rst d i scovered i n  1 865 by sheep herders who thought i t  to be t i n ,  but i n  
d i gg i ng  deeper they found green ore and thought i t  was coppe r .  Sampl es se n t  t o  W i l l i am  Q .  Brown , a 
m i n i ng expe r t ,  who was m i n i ng on AI tho use Creek in Joseph i ne  County , were ana l ysed and found to con
ta i n  6 pe rce n t  n i cke l and no cappe r or t i n . Brown and assoc ia tes  purchased t he p roperty i n  1 882 , t he 
same yea r that t he ra i l road was ex te nded south from Roseburg to R i dd l e .  T hey expl ored the depos i t  by 
open c ut s ,  tunne l s ,  and shafts . More tha n 3 , 000 tons of ore was m i ned and stockpi l ed on the dumps . 
T he ore averaged about 5 pe rce nt n i cke l and was val ued at about $ 1 50 , 000 a t  that t ime . I n  1 89 1 , Brown 
and J . B . R idd l e so l d  200 acres of the property to t he I n ternat iona l  N icke l  M i n i n g  Company of C h i cago . 
T he company spe nt  over $ 1 00, 000 i n  constru ct i ng a hote l , houses for workmen and a saw m i l l ;  a 1 50-ton 
sme l te r  was purchased but neve r  ere cted . Stockho lders got i n to l i t i gat ion  and a Mr . W i ns l ow of C h i cago 
became owne r .  W ins l ow and W . Q . B row n ,  who st i l l he l d  some of t he property , apparent l y  so l d  to t he 
Adams fam i l y  of Oak l a nd ,  Ca l i forn ia . 

I n  t he l ate 1 930 ' s  a nd ear ly 1 940 ' s  at l east two intere sted m i n i ng compan i e s  exam i ned t he depos i t . 
A few churn dr i l l  ho l es were put dow n ,  some meta l l u rg i ca l  test i ng was probab l y done , but no pub l i c i ty 
resu l ted . 

I n  1 94 1 , Freeport S u l p hur  Company obta i ned a l ease from Edi son F .  Adams and i n  1 942 d i d  exte n 
s ive expl ora t ion and test i ng work . I n  1 943 , Freeport re l i nqu i shed i t s  l ease due ma i n l y  t o  d i ff i cu l t i e s  i n  
e conom i c  treatment o f  the ore . (T he ma rke t p r i ce o f  n i c ke l  was then 35 cents pe r pound . )  

Fol l ow i ng Worl d War I I ,  i n  1 947 , the M . A .  Hanna Company of C l e ve l a nd ,  O hio  negot ia ted and 
obta i ned a l ease from the Adams es ta te . Hanna began exte ns i ve exp l orat ion and meta l l urg i ca l  test i ng  and 
i n  January 1 953 s i gned a contract w i t h  t he gove rnment . T h us began the fi rst U . S . prod uct ion of n i cke l 
other t han  a sma l l  by-product  re covery from the sme l t i ng  of copper ores . T he m i ne tramway and sme l te r  
were  constru cted dur ing  1 953  and 1 954 and the first ferron i cke l p i gs were pou red i n  J u l y ,  1 954 .  Produc 
t ion between 1 954 and 1 97 1  is g ive n i n  Tab l e  3 .  
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Figure 1 1 .  Aerial view of the Hanna Nickel 
mining operation on the top of Nickel 
Mounta i n .  (Photograph by Warren 
Studio, Myrtle Creek) 

Figure 1 2 .  Aerial view of Nickel Mountain 
showing the Hanna smelter and the tram
way that carries the ore from the mine a t  
top o f  the mountain to the stockpile a t  
the base. (Photograph by Western Ways, 
Inc.,  Corval l i s) 
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For the fi rst 1 7  years o f  p l ant  operat ion , s i l i ca ore from t he B r i sto l  S i l i c a  m i ne i n  Jack son Cou nty 
was used to make fe rrosi l i con , a nd si nce 1 970  s i l i c a  rock from the Q ua rtz Mou nta i n  depos i t  i n  eastern 
Doug l as County has been ut i l ized at the rate of from 20 to 25 tho usand tons per  year . 

Tab l e  3 .  M i ne  a nd Sme l te r  P rod uct ion  summary * 

Y ear 

1 954 
1 955 
1 956 
1 957 
1 958  
1 959 
1 960 
1 96 1  
1 962 
1 963 
1 964 
1 965 
1 966 
1 967 
1 968 
1 969 
1 970 
1 97 1  

TOTAL 

* F urn i s hed by Hanna M i n i ng Company 

Geo l ogy of the n i cke l depos i t  

C r ude  Ton s  Mi ned 

1 29 , 000 
423 , 000 
6 1 4 , 000 

1 ,  087 , 000 
1 , 243 , 000 
1 ,  287 , 000 
1 ,  426 , 000 
1 , 42 2 , 000 
1 , 395 , 000 
1 , 480 , 000 
1 , 8 1 3 , 000 
1 , 898 , 000 
1 ,  69 1 , 000 
1 , 67 2 , 000 
1 , 898 , 000 
1 ,  78 1 , 000 
2 , 1 37 , 000 
2 , 2 1 5 , 000 

25 , 61 1 ,  000 

N icke l 
Product ion  

(pounds)  

3 1 9 , 000 
6 , 505 , 000 

1 1 ,  383 , 000 
1 8 , 1 22 , 000 
2 1 , 234, 000 
2 0 , 794, 000 
2 2 , 229 , 000 
20 , 650 , 000 
2 1 , 1 39 , 000 
2 1 , 448 , 000 
2 2 , 473 , 000 
25 , 333 , 000 
24 , 533 , 000 
26 , 070 , 000 
26 , 25 2 , 000 
26 , 1 72 , 000 
25 , 349 , 000 
25 , 934, 000 

365 , 939 , 000 

A number of repor ts con ta i n  i n forma t ion on  th e g eo l ogy of th e N i c ke l  Moun ta i n  depos i t .  Some of th e 
more eas i l y  obta i n ed references  are :  C l a rk  ( 1 888) ;  Kay ( 1 907); D i l l er and Kay ( 1 924) ; Pecora and Hobbs 
( 1 942) ; O R E  B I N ( 1 953) ; Hotz ( 1 964); Chace and o the rs ( 1 969) ; and H o tz and R am p  ( 1 96 9) . Th e geo l ogy is 
br i ef l y  summar ized be l ow a nd shown  on th e sma l l geo log ic  map of the area ( F i gu re  1 3) . 

Th e top 1 000 fee t  of N i cke l Mou n ta i n  i s  com posed of r e l a ti ve l y  u nserpen t i n i zed per i dot i te be l i eved 
to have been em p l ac ed dur i ng th e N evadan O rogeny i n  Late J u rass i c  t ime . Masses  of serpent i n i te (a l tered 
per idot i te ) extend to the sout hwest and nort heast of t he ma i n  per idot i te body . T he per idot i te and assoc
i ated serpen t i n i te appear to  overr i de , by  means of  a h i g h -ang l e  re verse fa u l t ,  L ate J urass i c  sed i me ntary 
a nd vo l ca n i c  rocks of t he  Dothan-Otter Poi nt Format ion  to t he northwest . The  u l tramaf ics  are over l a i n  
b y  Cretaceous a nd ear ly  Tert iary sed i me nts t o  t he sout heast . 

T he n i cke l  ore has formed by the process of l ater izat ion i n  w h i c h  chem ica l  weathe r i ng  and l e a c h
i ng have decomposed the  ori g i na l  per idot i te a nd  caused downward en r i c hment of t he n i cke l . Perco l at i ng 
ra i n  w ater t hrough fau l t  zones a nd numerous fractu re s  have hast ened the process . I t  i s  suggested by 
C um be r l idge and C ha ce ( 1 968)  t hat t he  subtrop i ca l  and warm-tempe rate c l i mates of t he ear ly Tert i a ry 
Per iod he l ped to form  the  l ater i te . T he serpen t i n i te s  are more re s i st ant to weather i ng  and do not deve l op 
into l ate r i te . 
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G eo l o g i c  Map of N i c ke l  Mou n ta i n  Area 
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F igure  1 3 . G eo l ogy modi f ied from D i l l er and Kay { 1 924) and Corne l l ( 1 970) ; N i c ke l  Moun ta i n  and  v i c i n i ty by L . Ramp ( 1 972) . 
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Descr ip t ion of  t he ore 

T he ma i n  ore depos i t  at the top of t he mounta i n is opprox i mate l y  3 , 000 by 6 , 000 fee t  i n  a rea and 
averages 60 fee t  t h i ck . A l ower ,  somew hat sma l l e r deposi t l ie s  on  a be nch  on  t he sout heast s l ope of t he  
mounta i n . Th i s  and  o the r  sma l l er areas o f  n i cke l -bear i ng  l ater i t i c  so i l  a nd per idot i te are , at l east i n  
part , a nc i e n t  I ands l  i d e s  or s l ump deposi ts . O ne e nt i re l y  detached l ands I ide  ore body I i e s  i n  t he upper 
dra i nage of T hompson C reek northwest of  N icke l Mounta in  ( F i gure 1 3 ) .  

T he ma i n  depos i t  i s  over l a i n  by a b l a nket o f  redd i sh  brow n l ate ri t i c  soi l that ave rages 2 to 3 fee t  
t h i c k . Beneath  t he surfi c ia l  l ayer i s  the ma i n  n i cke l -bear i ng zone , wh ich  Pe cora a nd Hobbs ( 1 942 , p .  
2 1 7) ca l l ed the "q uartz-garn ie r i te boxwork l ayer . "  T h i s  l aye r ,  of  h i g h l y  vari ab l e  t h i c kness , but common l y  
rang i ng  from 5 to  40  feet  t h i ck , i s  a soft , l i mon it i c  soi l con ta i n i ng a network of ve in s  and  ve i n l e ts o f  
m i c rocrysta l l i ne q uartz and garn ier i te . I n i t s  l ower  part t h e  q uartz -garn ie r ite boxwork zone grades down
ward t hrough  progre ss i ve l y  l e ss weathered mate r i a l  i nto fre s h  per idot i te . N icke l occurs t h roughout t he 
weathered zone but i s  most abundant i n  t he quart z -garn ie r i te  boxwork . T he base of the weat hered zone 
i s  h i g h l y  irre gu l ar a nd i s  c harac te r i zed by p i nnac l es and " horse s "  of unweathered peridotite surrounded 
by soft , weathered rock, conta i n i ng  q uartz-garn ie r i te boxwork , and root l i ke exte ns ions i nto fresh rock of  
weathered mate r i a l  conta i n i ng q uartz-garn ie r i te vei ns . T hese downward extens ions are l oca l i zed i n  
zones o f  fau l t i ng  and fractur i ng . 

L ater izat ion has produced a crude l y  stra t i fied  ore (Tab l e 4) . From the  surface dow nward a typ ica l  
sect ion t hrough  t he ore body i s  as fo l l ows :  1 .  b r i ck-red to redd i sh  brown top  soi l ,  2 .  ye l l ow so i l , 3 .  soft 
sapro l i te ,  4 .  hard sapro l ite , 5 .  sapro l i t i zed per idot i te , a nd 6 .  per idot i te . T he r i c h ,  supergene garn ie r i te
bear ing  s i l i ca  or q uartz -boxwork ore  may exte nd from j ust beneat h  t he  so i l  zone downward i nto per idot i te 
and i s  t he re fore not part of t he strat i f i cat ion . 

Tab l e  4 .  A compar i son of per idot i te and ore types at N i cke l  Mounta i n ,  
show i ng t he i r  approx i mate c hem i ca l  a na l yses 
(from Hotz , 1 964, and C um ber l idge and C hace , 1 968) 

Approx . 
Ore type T h i ckness MgO% N i% Fe% S i 02% 

Red so i l  1 - 1 0 ft . 0 - 1 0 . 1 - 0 . 6  1 2  50  
Ye l l ow so i l  5 - 1 0 ft .  0 - 5  0 . 2  - 0 . 8  1 2  5 0  
Soft sapro l i te 5 - 1 0 ft .  0 - 24 0 . 8  - 1 . 5 1 0  5 4  
Hard sapro l i te 20 - 40 ft .  24 - 34 1 . 0 - 1 . 4 8 48 
Saprol i t i zed pd . 5 - 50 ft .  34 - 40 0 . 7  - 1 . 1 7 44 
Per idot i te Very t h i ck 45 0 . 28 5 . 8  43 
Boxwork ( h i g h  grade ) Var iab l e  2 2  1 . 4 - 2 . 0  7 60 

As shown in T ab l e  4, i ron  ox ides ,  magnesia and s i l i ca  make up the major const i t uents  of  t he ore . 
T he var ious types of ore are c l assi f ied i n  the dri l l  ho l es on  t he bas i s  of t he i r  magnes ia  a nd i ron  content . 
At present ( 1 972 ) ,  t he average grade of b l e nded and upgraded ore s goi ng i nto the sme l ter i s  about 1 . 4 
percent n i cke l . As t he  mai n ore body on the  south a nd east s l opes of t he  upper port ion of t he mounta i n  
becomes dep l eted , l ower-grade ores i n  t h e  fri nge depos i t s  may re su l t  i n  l ower -grade sme l te r  feed . 

M i nera l ogy 

T he ma i n  n i cke l  m i nera l , garn ier i te , i s  an app l e -gree n ,  hydrous magnes i um n i cke l  s i l i cate t hat conta i ns 
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var iab l e  amounts of n i cke l  and magnes ium . The pure m i nera l  may conta i n  as much  as 35 percent n i cke l . 
T he co l or of garn i e r ite va r ies  from br ight to pa l e  green  and nearl y wh i te . The I i ghter col ored var iet ies 
conta i n  l ess n i cke l . 

Other n i cke l -bear ing m i nera l s  of l esse r importance reported to occur i n  the deposit i nc l ude sep io-
1 i te  and a pa l e  b l ue -green micaceous c h l or i te . T he greatest amount of ore reserves are  in  the so i l s  and 
sapro l i tes and the ident i ty of some of t he ni cke l m i nera l s  in these ores are not we l l  k nown . 

Cumber l edge and C hase ( 1 968 ,  p .  1 668) state t hat "a c l ay-s ized fract ion of ore p i cked c l ean of 
green n i cke l -bear ing m i nera l s  st i l l conta i ned between 1 . 0 and 2 . 0  percent n i cke l . "  T hey further re l ate 
that " t he form in wh i c h  t he n icke l  oc curs i s  not known . I t is l i ke l y  that Ni 2+ re l eased from o l i vi ne wou l d  
proxy for Mg  2+ i n  montmori l l on ite , ch l orite , serpent i ne ,  and ta l c .  I t  i s  a l so l i ke l y  t hat N i 2+ wou l d  be  
adsorbed on nearby I i moni te . "  

Prospecti ng i n  other areas 

A l t hough considerab l e prospect ing for n i cke l ore has bee n  done e l sewhere in Doug l as County ,  no 
othe r deposits have been  found to date . Most of  t he u l tramaf ic  rock other than the N i cke l Mounta i n  
peridot i te body appear to b e  serpe nt in ized to a gre ater degree and t o  l ack suffi c i ent so i l  cove r .  I n sp i te 
of th i s  appare nt poor prospect ,  i t  seems reasonabl e to search care fu l l y  a l l u l tramafi c rocks i n  the county 
for s i gn i fi cant areas of red soi l cover and to do at l e ast some pre l im i nary auger samp l ing i nto the so i l  
zone to estab l i sh  poss ib l e prese nce o f  n i cke l  en r i chment . Seve ra l  areas of n i cke l -beari ng fe rrug i nous 
l ater ite deposits are known in Joseph i ne County about 60 m i l es sout h of N i cke l Mounta i n .  These are 
described by Hotz ( 1 964) and Hotz and Ramp ( 1 969) . 

I 
Min ing and sme l 't i ng at the  Hanna operat ion 

The fo l l ow i ng i n format ion on the Hanna operat ion is extracted from a report provided by the Hanna 
N i cke l Sme l t i ng  Company at R idd l e  (dated J une 1 ,  1 970) :  

Grade contro l : N i cke l content  of ore de l i ve red to t he sme l te r  stockp i l e  i s  approx imate l y  1 , 4 per
cent . This  grade must be ma i nta i ned as un i form as possi b l e  to produce opt i mum meta I I  urg ica l  resu l ts .  Th i s  
i s  somewhat d i ffi cu l t due to t he  wide , i n cons i stent vari at ions i n  n i cke l  content throughout t he  deposi t . 
Twenty foot bench he i ghts , narrow shove l c uts , bank samp l e s ,  dri l l ho l e  samp l e s ,  geo l og i c  i nterpretat ions 
and visua l  c l ass i fi cat ion , comb i ned w i th wide l y spaced dai l y  c uts , make up the grade contro l  patte rn . 

Deve l opment :  Open c ut m i n ing met hods are u t i l ized . The topography i s  idea l  for t he deve l opment 
of l evel m i n i ng be nches at 20-foot ve rt i�a l  i nte rva l s .  This  interva l  was chosen for grade contro l  purposes . 
Benches are a m i n i mum 50-foot w idth and extend to the I im i ts of t he depos i t . Ma in  ha u l age roads ,  60 feet  
wide , traverse t he area at a 1 0  percent max i mum grade a nd intersect the m i n i ng benches at i nte rva l s  con
tro l l ed by the max imum haul  on l eve l benches . 

Min ing and hau l i ng :  Muc h  of t he ore can be dug w i thout b l ast i ng .  When th i s  is necessary , however ,  
a 6� " down-hole dr i l l is used . Ammoni um n i t rate -fue l o i l  is the b l ast i ng agent . 

Loadi ng is accomp l i shed w i th  3� cubi c yard d iese l  shove l s .  L arge res idua l  bou lde rs ,  ca l l ed p i t  
re j e ct ,  are separated from t he  ore by the shove l operator and u l t imate ly  depos i ted on waste dumps . T he  
ore i s  l oaded i nto 60-ton d ie se l  trucks and hau l ed to t he  screen ing p l ant . 

Screen i ng and crush i ng :  T he ore i s  depos i ted d i rec t l y  i nto the screen i ng p l ant feed hopper . A separ
t ion is made on a wobbler feeder a nd sca l p ing  screens , w i th  the m i nus 5! i nch  product goi ng d ire ct l y  to 
t he tramway surge p i l e  and the p l us 5� i nch to the crushe r ,  Crushed mater ia l  i s  v isua l l y  c l ass i fied and 
d i re cted to the ore product or to the re jec t  stockp i l e . After screen ing  and crush i ng ,  the ore product i s  
depos ited i n  a 1 2 , 000 ton tramway surge pi l e .  
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F i gure 1 4 . F l ow d iagram of the Ha nna N i c ke l  sme l ter . 
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Tramway :  From the surge p i l e  t he ore is fed to the tramway l oad i ng term i na l , where it is l oaded 
automati cally i nto 50-cub ic-foot tram cars . I t  i s  conveyed downh i l l  to t he sme l te r  storage stockp i l e  at 
a max i mum rate of 250 short to ns per hour . 

T he tramway runs con t i nuous l y  carry i ng ore i n  t he upr ight tram cars on t he upper pa i r  of suspe nded 
track cab l es and ret urn i ng  empty in an i nverted posi t ion on the l ower pa i r  of  t rack cab l es .  Ore i s  l oaded 
a utomat i ca l l y  and d isc harged by i nvert i ng  the cars at the l ower d i scharge term i na l , where it is bedded i n  
the sme l te r  stockp i l e  b y  an  ove rhead be l t  conveyor a n d  t rave l i ng w i ng tr ipper . 

A speed of 500 fee t  per m inute is ma inta i ned by two 300-horsepower i nduct ion generators dr iven by 
the l oaded tram cars t h rough a gri pwhee l and gear tra i n  i n  the l oad i ng term i na l . The brak i ng act ion of 
t he ge nerators produces approx i mate l y  500 horsepower ,  wh i c h  is used i n  the operat ion of the m i ne fac i l  i 
t ies . 

T he tramway is 8 , 300 feet l ong and drops a ve rt i c a l  d istance of 2 , 000 feet in i ts  l e ngt h . 

Sme l ter  summary : Ore from t he stockp i l e  i s  processed at the sme l ter  to prod uce fe rron icke l  conta i n
i ng approx imately 50  percent n i cke l . Steps i n  the process i nc l ude re c l a i m i ng of ore , dry i ng ,  fi nes screen
i ng ,  re ject ion of l ean rock by screen i ng ,  crus h i ng ,  samp l i ng ,  ca l c i n i ng ,  me l t i ng ,  reduc ing  to fe rron i cke l , 
refi n i n g ,  cast i n g ,  and sku l l meta l l i cs re covery (F i gure 1 4) .  

Ore prepara tion :  Ore i s  rec l a imed from th e s tockpi l e by rubber -t ired front end l oaders and i s  con 
veyed to the dryers ,  where th e moi s ture content i s  l owered from an averag e of 2 1  percen t  to abou t 4 per 
cent  i n  th ree concurrent f i red rotary dryers . Th e dryers are h ea ted by hogged fue l  waste -wood product  
from l oca l  sawm i l l s .  N atura l  gas  aux i l ia ry burners are  i nsta l l ed for use in  case suffi c i e nt hogged fue l i s  
not ava i l ab l e . 

After dry i ng ,  t he ore i s  conveyed to t he screen i ng ,  crush ing  and sampl i ng p l a nt ,  where the coarse , 
l ow-grade rock is re je c ted from the top deck of a doub l e -deck screen .  The ore rema i n i ng on t he second 
deck of the screen , norma l l y +5/1 6 " - 3/4" i s  passed through cone crushers in c l osed c i rcu its be fore i t  
cont i nues to storage . T he -5/1 6 "  ore passes through H i  -Prob screens where f ines  are removed and  se nt to 
a storage b i n .  T he coarse fract ion from the scree ns is se nt to separate storage b in s . Bot h fine and coarse 
ore is samp l ed and we ighed before go i ng to storage . 

From the storage b i ns t he coarse ore ( -5/1 6 "  + 28 mesh )  is fed to two nat ura l gas fired rotary ca l c i ne rs , 
wh i l e  the fines are fed to two nat ural gas f i red mu l t i p l e  heart h roaste rs . To the feed of bot h ca l c i ne rs and 
roasters ,  sawdust is added as a pre-red uctant to convert approx imate l y  t hree -quarters of t he t r iva l e nt i ron 
conta i ned i n  the ore to the d iva l e nt state . 

Afte r ca l c i n i ng to approx i mate l y  1 300° F ,  t he ore d i scharged from bot h the ca l c i ners a nd roasters 
i s  transported by automat i c  skips to hot ore b in s  above four e l ect r i c  me l t i ng  furnaces in the sme l ter bu i l d ing . 
Sk ips ,  transfer  c hutes and b i ns are insu l ated to conserve the heat i n  t he ca l c i ned ore . 

Me l t i ng and reduc tion :  Th e ore i s  charged to th e m e l t i ng furnaces by grav i ty and hea ted to a tem p
erature of 2900° to 3000° F .  Mo l ten ore i s  pou red from the me l t ing fu rnaces i n to l ad l es for th e redu c tion 
process . 

Red uction of n i cke l  a nd i ron is accomp l i shed by t he Ug ine  Process , w h i c h  consists of add ing  a 
reduc ing  agent conta i n i ng meta l l i c s i l icon to an  ox ide ore i n  the pre sence of mo l te n ,  fe rrous meta l s  and 
usi ng vigorous m ix i ng action for good contact of reductant and ore . I n  Hanna ' s  sme l te r ,  crushed 48 per
cent fe rros i l i con is used as the reductant , the ferrosi l i con be i ng produced in  a separate e l ectr i c furnace 
in  t he sme l ter . After t he vigorous mix ing cyc l e ,  the fe rron i cke l i s  a l l owed to sett l e  to the bottom of the 
l ad l e , a fter w h i c h  t he s l ag i s  sk immed off and granu l ated w i t h  h i gh  pressure water j ets . 

Refi n i ng :  As the reduc ing  reacti ons conti nue , fe rron i cke l accumu l ates i n  the l ad l e . At regu l a r  
i nterva l s ,  a port ion of t h i s  product  is  removed ,  o r  " th ieved , " a nd tra nsported to one  o f  two ident i ca l  
sma l l e l e c tr i c  stee l  furnaces . Here the  i mpur i t ies , predominant l y  phosphorous , a re  removed by  su i tab l e  
refi n i ng s l ags , after wh i c h  t h e  ferron icke l  i s  cast i nto p igs we igh i ng approx imate l y  28 pounds . 

· Samp l e s  from each cast are taken for comp l e te chem ica l  ana l ys i s  and an accurate re cord of a l l casts 
i s  ava i l ab l e  for consumers . The ferron icke l  p igs are packaged on 4, 000 pound pa l l ets ,  w i t h  the exact 
we ight  and ana l ys i s  stamped on each  pa l l et .  
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A ggregate ( Sand , Grave I ,  and Crushed Rock ) 

Sand a nd grave l , a nd crushed rock are t he  bas i c  mate r i a l s  for t he const ruc t ion  i ndustry . An  
adequate supp l y  of l ow -cost , good -qua l i ty  a ggregate i s  esse nt i a l  for the concrete used i n  t he h i g hways ,  
b r idge s ,  stree ts , s i dewa l ks ,  foundat ions , and  bu i l d i ng s  of a n  expand i ng urban area . 

Sand and grave l 

T he scope of t h i s  report a nd t i me ava i l ab l e d id not pe rm i t  a deta i l ed st udy of t he sand a nd grave l 
resources of t he cou nty ;  howeve r ,  a carefu l  in spec t ion  of ae r i a l  photograp hs ,  and topograph i c  a nd geo
l og i c  maps re vea l s  s izeab l e  but l i m ited amou nts of sa nd a nd grave l a l ong a nd ad jacent  to the Umpqua 
R i ve r  and i t s  ma jor  tr i b uta r ie s . Large reserves are reported i n  t he chan ne l  of t he l ower  Umpqua R i ver i n  
t he vi c i n i ty o f  Reedsport . 

L ike most othe r  areas, t he best q ua l i ty sa nd a nd grave l i n  Doug l as Coun ty occurs  i n  the  f l a t  ground 
near t he streams,  h i ghways a nd ra i l roads . T h i s  i s  fortunate i n  one way because t h i s is whe re i t  i s  needed 
t he most . On t he other hand t h i s  l a nd i s  usua l l y  a l so the best agr i c u l tura l  l and a nd q u ite  often  pr i me 
l and for i ndustr i a l  or urban expans ion . As urban  expans ion enc roaches on  l and unde r l a i n  by sand a nd 
grave l , t he i ndu stry ' s  prob l ems  of l and use a nd env i ronmenta l  p rob l ems acce l e rate . Operators w i l l  t he n  
b e  ca l l ed upon to m i n i m ize a ir ,  wate r ,  a nd no i se po l l u t ion , l and d i st urbance ,  a nd t he ge nera l uns i g ht l i 
ness t ha t  i s  i n herent t o  the i ndustry . 

• Drain 

Yonca l la• 

Area of pr i n c i p a l  
popu l a tion  

F i gure 1 5 .  Map  of Doug l a s  Coun ty show i ng area of pri n c i pa l  popu l a tion . 
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Pro jected needs :  F i g ure 1 5  shows t he l o ng ,  narrow a rea of t he ce nt ra l part of the county w here 
about 80 percent of the popu l a t i on is concentrated , Th i s  area , w hi c h  i n c l udes the c it i e s  and comm un i t i e s  
of Roseburg,  Wi nston ,  Di l l a rd , Sut her l i n ,  Oak l and ,  Myrt l e  C reek , R idd l e ,  and Canyonvi l l e ,  has show n  
t h e  most rap id growth i n  t he past a nd i s  p red icted to g row a t  a faster rate t h a n  t h e  rest of  t he county . 
By 1 990 t h is area i s  expected to have about 82 , 000 peop l e , or 85 pe rce nt of the 97 , 200 tota l popu l at ion  
forecast for the county ( F i g ure 1 6-a ) . 

U . S .  B ureau of Mi nes product ion stat i st i cs show that t he Doug l as County sand and g rave l i nd ust ry 
p roduced about 8 1 2 , 000 tons of sa nd a nd grave l aggregate i n  1 960 , The 1 970 tota l s  show t hat product ion 
had i nc reased to about  883, 000 tons . E st i mate s from other stud ie s  in  Oregon i nd i cate t hat the annua l  per  
cap i ta use of sa nd a nd grave l i s  about 6 , 5  tons; th i s  f igure appears to be rea l i st i c  for Doug l as County a l so .  

An est imated popu l at ion for t he county o f  about 78 , 000 now requ i re s  507 , 000 tons of sand and 
grave l pe r year . T he ba l ance of the product ion , about 350, 000 tons , i s  ma i n l y  d redged from the l ower  
Umpqua R i ve r  and i s  exported out of t he county . Pro jec t i ng  t he same per cap i ta  usage rate to 1 990 when 
t he popu l at ion i s  expe cted to reach  97 , 200 , Doug !  as County w i l l req u i re about 630 , 000 tons of sand and 
grave l every year ( F i g ure 1 6 -b) .  
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F i gure  1 6a .  Popu lo t ion grow th proj ec t ion 
for Dou g l as Cou n ty 
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F i gu re  1 6b . Pro j ected use of sand and 
grave l for Doug l a s  Coun ty 

Ce ntra l Umpqua a rea :  Sand and grave l reserves unde r !  ie at l east 1 35 ac re s  between Canyonvi l i e  
o n  t he South Umpqua R i ve r  and a poi nt j u st be l ow C l eve l and o n  the ma i n  Umpqua R i ve r .  A l l o f  t he 
depos i ts are w i t h i n  economi c  tra nsportat ion d i stance of the ce ntra l Umpq ua area where most of the aggre 
gate i s  used . The  sa nd and grave l occur  i n  t he channe l  and i n  bars a nd fl ood-pl a i n  terraces  at s l i ght l y  
d i ffe re nt l e ve l s  ma i n l y  on  t he i n s ide bank of l arge meanders of  t h e  streams . T h i ckness of  t h e  grave l ra nges 
from a few feet in t he sha l l ow bars to as much as  20 feet i n  the h i ghe r  fl ood -p l a i n  terraces ( F i gures 1 7  
and 1 8 ) .  

Assum i ng a n  average m i nab l e t h ickness o f  1 0  feet , w e  can est i mate 35 , 000 tons o f  sand and grave l 
per acre , or near l y 5 m i l l ion tons of sa l eab l e  grave l i n  the 1 35 -ac re area . At t he present rate of g rave l 
consumption for the ce ntra l  Umpqua area , t h i s  rese rve shou l d  l as t  at l east 1 5  years , 
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Figure 1 7. Typical of large sand and gravel operations in the Roseburg 
area is this one on the North Umpqua River near Winchester. 

Figure 18 .  Sand and gravel being screened and crushed from a ter
race a t  Rai nbow Hol low on the South Umpqua River. Mineable 
deposit appears to be about 1 0  feet thick. 
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Tabl e 5 ,  Sand and gravel occurre nces , centra l Umpqua a rea , Doug l as County . 

Location Descr ip tion of depos i ts based on 
air photo i n terpretat ion on ly  

Sec . 23,  24,  25 , 26, T .  26 S . , R .  6 W . ,  near  Ak in  
on  north s ide  of Nort h  Umpqua R i ver . 

Extens i ve h i gh terrac e deposi t be i ng m i ned by Beaver 
S ta te Sand & Grave l  Co . Abou t 5 acres of m i neab l e  
mater i a l  l eft j ust dow ns tream from Winchester Dam , 
wh i ch  w i l l  l i m i t  rep l enishmen t .  
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Center sec .  5 ,  T .  27 S . ,  R .  6 W . ,  about 1 mife F f ood- p l a i n  and  terrace grave l s  cover abou t 30 acres . 
southwest of Umpqua Sand & Grave l Co .  depos i t  M i neab l e  gravel estimated to be  1 0 acres . 
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Figure 1 9 .  Umpqua River Navigation Co. dredging operation on the 
Umpqua River near mouth of Indian Charlie Creek about 1 0  miles 
east of Reedsport.  Equipment inc ludes clam-shell dragline, barge
mounted screening plant, and conveyor belt for loading barges. 

Figure 20. Barge-load of sand and gravel just above Reedsport waiting 
to be moved to unloading faci l i ty of Umpqua River Navigation Co. 
at Reedsport.  
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T he above ca l c u l at ions can  on l y be cons idered an approx imate est ima te of rese rves ;  a comp l e te l y  
rea l i st i c  summary w i l l  req ui re a fie l d study t o  determ i ne the l and area actua l l y  ava i l ab l e  for m i n i ng ,  the  
t h i ckness of t he depos i ts ,  a nd q ua l i ty of t he mater i a l s .  Tab l e  5 g i ves  the l ocat ion  of  the  sand and g rave l 
depos i ts from w h i c h  the  est i mates of rese rves  were made . T he aer i a l  photos from w h i c h  the acreage was 
ca l c u l ated were taken i n  1 966 so t hat some of t he depos i ts on the l i st w i l l  a l ready have had consi derab l e  
aggregate removed . T he re a re poss i b l y  other s izeab l e deposits that a re obscured by vegetat ion . 

I t appears t hat a l l  t he favorab l y  l ocated sand a nd grave l resources i n  the  centra l  Umpqua area w i l l  
b e  needed for future use . T h i s  w i l l requ i re some k ind o f  zon i ng  prote ct ion to i nsure the ir a va i l a b i l i ty . 

Southern Doug l as County :  I n t he sout hern part o f  the county t he fl ood p l a i n  of Cow C reek from 
Aza l e a  to Glendal e appears to conta i n  a suffi c ient  supp l y  of good -qua l i ty sand and grave l for l oca l  use . 

Northern Doug la s  County : T he nort hern part of the county from Oak l and to Dra i n  i s  under l a i n  
ma i n l y  by the sha l es and sandstones of  t he Umpqua Format ion . T here are no l arge streams , a nd sand and 
grave l is not ava i l ab l e  i n  suffi c i e nt q uant i t i es for any l arge h i g hway , br idge , or bu i l d i ng p ro jects . Severa l 
q uarr ies  i n  p i l l ow basa l t  have provided c rushed rock  aggregate for freeway and other  h i g hway const ruct ion . 
Crushed rock is s ubst i t uted for sand a nd grave l i n  t h i s  and other a reas w here the  d i sta nce is too far from 
t he l ower-cost sand a nd grave l  depos i ts . 

Eastern Doug l as County: Popu l at ion dens i ty i s  the l owest i n  t h i s  l arge area so the  need for concrete 
aggregates i s  qu i te low . The topography of t h i s  a rea is genera l l y  rugged a nd e l e vat ions  range from about 
1 , 5 00 feet  in t he foot h i l l s  of  t he Western Cascades to 7 , 000 feet a l o ng t he Cascade d i v ide at the eastern 
boundary of the  county . Andes i te ,  basa l t ,  and other vo l can i c rocks of t he Western and H ig h  Cascades are 
usua l l y  conven i e nt l y  avai l ab l e  for q ua rry i ng to suppl y rock for the l ogg i ng roads a nd h i g hways of  t he area . 

Western Doug l as County: T he c hanne l  of the l ower U mpqua R i ve r  between Scottsburg a nd Reeds
port conta ins  l a rge reserves of sand a nd grave l . T he mater ia l  i s  dredged from t he r i ve r  bottom and i s  
e i ther  exported ou t  of t he county by  barge or trucked to  markets as far away as Coos Bay . Some of t he 
g rave l  is reported l y  sh i pped as far as San  Franc i sco . F i g ures 1 9  a nd 20 show dredg i ng  a nd barg i ng opera
t ions on the l ower Umpqua R i ve r . 

Crushed rock 

Cr ushed q uarry rock w i l l  cont i n ue to i nc rease i n  i mportance to the const ruct ion i ndustry of Doug l as 
County as the more des i rab l e good -qua l i ty sand a nd grave l depos its become dep l e ted . To be used as a 
subst i t ute for sand and grave l , t he rock , after crush i n g  a nd si z i ng ,  m ust meet the req u i red spec i f icat ions 
for the spe c i fi c  use . T hese i nc I ude its re s istance to abras ion ,  chem i ca l  stabi l i ty , spec i fi c  gravi ty , and 
i ts res i sta nce to weat her i n g . 

T he U . S . Bureau  of M i nes reported a product ion  of 285 , 000 tons of crushed rock for Doug l as County 
i n  1 960 and by 1 970 the sta t i st i cs s howed an i ncrease to 446 , 000 tons . Of t he tota l  aggregate p rod uced , 
crushed rock has i ncreased from 25 pe rce nt to 34 percent i n  the ten  years s i nce 1 960 ,  a nd i t  w i l l probab ly  
cont i nue to assume a l arger part of  t he  market for const ruct ion mater i a l s .  As w i th sand  and grave l ,  crushed 
rock cannot be hau l ed ve ry far economi ca l l y ,  so q uarr ies  m ust be conven i e nt l y  l ocated to urban areas a nd 
to the pro jects w he re l arge quant i t ies  w i l l be used . 

S i m i l ar l and use and e nv i ronmenta l  prob l ems a re p rese nt i n  the quarry i ng a nd crus h i ng  of rock as for 
sand and grave l p i ts .  Loca l  and state regu l a t ions are becom ing  i ncreasi ng l y  more str i ngent , a nd permi t  
a nd re c l amat ion p l a ns are now req u i red  w he re 1 0, 000 c ubi c yards  or more a re to be removed ,  or w here 
2 acres or more are d i sturbed annua l l y . 

Doug l as Coun ty ,  w i th its var ied and comp l ex geo l ogy , has l arge reserves of good -qua l i ty c rush i ng 
rock , but l i ke a l l  m i ne ra l  deposits i t  i s  not a lw ays d i str i b uted a t  t he most conven i e nt l ocat ions i n  respect 
to the present markets or proposed proj ects . No attempt has been made to tabu l ate t he q uarr ies current l y  



Tab l e  6 .  Proper t i es of asbestos m i n era l s  (mod i fi ed a fter R i c e  ( 1 957) ) 

C hrysot i l e  T re mo l i te 1 C roc ido l i te Amosi te Ant hophy l l i te 

C o l or G ree n ,  green i s h - W hi te , gray i s h - L avender , b l ue 1 Ash-gray , Gray i s h-w h ite , 
ye l l ow ,  gray , or w h ite , gree n i s h - o r  green i s h  green is h  o r  b row n is h -gray , 
w h ite y e l l ow ,  or brown or green ,  

b l u i s h -gray 

Texture Soft to hars h ,  Genera l l y  hars h ,  Soft t o  harsh Coarse , b ut H a rs h  z 
s i l ky some soft somewhat  0 

p l i ab l e c 
Vl 
--1 
;;o 

M i nera l a ssoc ia t ion I n serpe nt i n e ,  mag- In  serpe nt i ne , l ron -r i  c h , si l  i ceous I n crysta I I  i ne I n crysta l !  i ne 5> 
net i te  , a nt igor i te , m agnes i u m  I i me- a rg i l l i t e  i n  q uartzose s c h i st s ,  e tc . s ch i s ts ,  g ne i sses , 

r-

3: p i cro l i te , etc , stones a nd var ious sch i st s  or metaserpent i ne -
meta morp h i c  rocks z 

m 
;;o 

Ve i n i ng and  f iber l e ngth C ross a nd s l i p  f ibers ;  S l i p  or mass f iber ;  C ross f iber ; C ross fiber ;  Mass or s l i p  f iber ;  
)> 
r-
Vl 

s hort to l ong rare l y  cross fi ber ;  s hort to l ong most l y  l ong rare l y  c ross f iber; )> 
s hort to l ong s hort z 

0 
Tens i l e  stre ngth (p . s , i . )  80 , 000 to 8 , 000 or l ess 1 00 , 000 to J 6 , 000 to 4 , 000 or l e ss ;;o 

0 1 00, 000 300, 000 90, 000 (") 
A 
Vl 

F l ex i b i l i ty Very fl ex ib l e Fa i r l y  f l ex ib l e to F l ex i b l e  F l ex i b l e Most l y  bri t t l e  
br i tt l e  

Sp i n nab i l i ty Very good Genera l l y  poor ; Fa i r  Fa i r  Very poor 
rare l y  sp i nnab l e 

Fus ib i l i ty F us i b l e  a t  6 Fu s ib l e  a t  4 F us i b l e  at 3 F usi b le  a t  6 I nfusi b l e  or 
d i ffi c u l t l y  fus ib l e  

A c i d  res i st a nce Poor Good Good Good Very good 

1 Tre mo l i te grades i nto ac t i no l i te by rep l a ce me nt of magnes i um  w i t h  ferrous i ro n , '-1 
w 
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i n  ope rat ion or to l ocate on the geol ogi c map ( F i g ure 1 )  the many quarr ies  t hat  have been operated for 
spe c i fi c  projec ts i n  the past . T he geo log i c  map ca n ,  however ,  be usefu l i n  fi nd ing  rock types that are 
su i tab l e  for concrete or aspha l t aggregate or for road -surfac i ng  mate r ia l .  C haracte r i st i cs of t he ma jor 
rock types i n  re l at ionsh ip  to the i r  su i tab i l i ty for such  purposes are d i scussed  be l ow . 

T he sed imentary rocks , such  as sandstone and sha l e ,  genera l l y  d i s i ntegrate qu ite rap i d l y  a nd are 
not sat i sfactory for concrete or asp ha l t  aggregate . I n  t he western part of t he county , howeve r ,  where 
hard rock is l arge l y  abse nt ,  considerab l e sed imentary rock  is used for road bu i l d i ng . 

T he metamorph i c  rocks ,  e spec i a l l y  the a l tered vo l ca n i c  rocks of t he Ga l ice , Rogue , and Dothan 
Format ions make sat isfactory aggregate for most uses because t hey are ge nera l l y  fi ne -grai ned and conta i n  
cons iderab l e  q uartz . These rocks c rop out mai n l y  in  t he southern part of the county and adequate supp l ies  
a re ava i l ab l e  for p roje cts i n  that a rea . 

P i l l ow l a vas of the Umpqua Format ion crop out extens ive l y  i n  the Roseburg area a nd q uarr ies  have 
bee n deve l oped at many l ocat ions . A typ i ca l  q uarry in t he p i l l ow l avas i s  show n  i n  F i g ure 2 1 . The 
basa l t  var ie s  i n  qua l i ty bu t  w here i t  i s  mass i ve i t  i s  genera l l y  acceptab l e  for a va r iety of  aggregate s . I n  
the easte rn part o f  t he county , l ava fl ows  o f  a ndes i te and basa l t  a re extens i ve . S uch  rocks are su i tab l e  
for road bu i l d i ng  a n d  i f  c l oser to urban centers wou l d  make good-qua l i ty aggregate . G ran i te  i s  l ocal l y  
ava i l ab l e  i n  the T i l l e r and N orth  Myrt l e  C reek  areas and where not decomposed makes good road-bu i l d i ng  
mater ia l ,  T he re a re  a few d i kes and s i l l s  of  basa l t  i n  the Coast Range t hat can  be ut i l i zed l oca l l y  i n  a n  
a rea  w he re ot her good -qua l i ty  road -b ui l d ing  mate r ia l s  are sca rce . 

A s b e s t o s  

T he Un ited States i s  t he  worl d ' s  l a rges t  consumer  of asbestos ,  bu t  i t  does not have an  adeq uate 
domest i c  supp l y  of t h i s  i mporta nt i ndustr i a l  m i nera l , The nat ion depe nds pr i n c i pa l l y  on fiber i mported 
from Canada . 

T he term " asbestos " app l ie s  to a g roup of natura l l y  f ibrous  m inera l s  w hi c h  d i ffe r somewhat i n  t he i r  
c hem ica l  and  phys i ca l  propert ie s  (see Tab l e  6 ) .  

T he asbestos m i ne ra l s  may be d i vi ded i nto two ma i n  types - ch rysot i l e  and amp h i bo l e ,  Tremo l i te , 
c roc ido l i te ,  amosite , and anthophy l l i te a re a l l members of t he amph i bo l e  group of m i ne ra l s  a nd a re much  
l ess important commerc i a l l y  than c hrysot i l e . 

Ch rysot i l e  i s  a hydrous magnes i um s i l i cate , an  i mportant member o f  the serpen t i ne  group of m i ne ra l s ,  
a nd i s  found exc l us i ve l y  i n  serpent i n i tes der ived e i ther  from a l terat ion of  per idot i te a s  found  i n  sout h
western Oregon ( F i g ure 22) , o r  from magnes i um -ri ch  I imestones or do lom ites  such  as occu r  i n  Ar izona . 
C hrysot i l e  asbestos usua l l y  occurs as c ross -fi ber ve ins  in se rpent i n i te . Ve i n l e t s  of t h is m i nera l w it h  s i l ky 
l uster vary from bare l y  v i s i b l e  cobweb-s i ze to more than 3/8 i nc h  t h i ck . T he t h i cker ve i ns usua l l y  have 
seve ra l part i ngs so that t he c ross f iber is s horte r t han i s  somet imes apparent . C hrysot i l e  fi bers of good 
q ua l i ty are h i g h l y  fl ex ib l e  and have a tens i l  strength te n t i me s  t hat of  nyl on . Some fibers are l e ss fl ex
i bl e  and somewhat harsh  or bri t t l e  and t herefore of  poore r q ua l i ty .  

I n  order  to have commerc ia l  va l ue a deposit of chrysot i l e  asbestos i n  serpe nt i n ite must be q u ite 
l arge , se vera l  m i l l ion tons ,  to j ust i fy the i nsta l l a t ion of an  expens ive m i l l . F i be r  ve i n l ets shou l d  be 1 /8 
i nc h  or g reater i n  t h i ckness a nd const i tu te approx i mate l y  1 0  percent of t he rock mass . S i n ce pr ices  vary 
w i t h  the l ength of fi ber ,  a deposi t conta i n i ng  l onger f iber but l ower percentage may be cons idered ore . 
Somet i mes  l e ss tha n  5 perce n t  f iber can be worked profi tab l y .  M i n i ng  i s  genera l l y  done by open -p i t  
methods , a l t hough some asbestos i s  m i ned  u nderground . 

Doug la s  County has fa i r l y  exte nsi ve areas of serpent i n i te , a nd a l t hough  there are no reported 
asbestos prospect s ,  i t  appears that systemat i c  prospect ing  of  these areas wou l d  be j ust i f ied . 

One tremo l i te m i ne ', T he L i berty Asbestos ,  is l ocated on the sout h f l ank  of Cedar Spri ngs  Mounta i n  
i n  Jackso n  County near t h e  Dougl as  County l i ne ,  sec . 36 ,  T .  32 S . ,  R .  4 W . ,  at  about 4, 500 feet e l e va 
t ion . A t  t h i s  m i ne a fa i r l y  good -qua l i ty wh i te i ron-free t re mo l  ite asbestos occurs i n  fractures  o f  serpen 
t i n i te  wi t h  i nc l uded greenstone . T here was a sma l l prod uct ion dur i ng  Worl d War I I .  Deve l opment  consi sts 
of 3 adits and severa l  ope n p its . 
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Figure 21 . Short and Angel quarry (NW1 sec.  1 5, T .  26 S . ,  R .  5 W . )  

i n  p i l l ow basalt of the Umpqua Formation is a typical crushed-rock 
quarry. 

Figure 2 2 .  Typical cross fiber chrysoti l e  veinlets i n  serpentinite; note partings. 
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Favorab l e areas i n  w h i ch to prospe ct  for chrysot i l e  i nc l ude areas of b l ocky serpe nti n i zed per idot i te 
where serpen t i n i zat ion  has bee n comp l ete bu t  t he rock st i l l reta i ns most of i ts i gneous texture . 

Prospect i n g  for s l i p -f iber tremo l i te asbestos s hou l d probabl y be d i rected to zones of more i nte nse 
s hea r i ng  in serpe nt i n i te . Tremo l i te is often fou nd in ta l c s ch i sts a nd h i g h l y  s heared ta l cy serpent i n i te . 

S tafford ( 1 903) me nt ioned a few occurre n ces  o f  asbestos i n  Doug l a s  County as fo l l ows :  
" Asbestos i s  reported as occ ur r i ng  i n  t he fo l l ow i n g  l oca l i t ies • • • • 
C anyonv i l l e ,  Perdue , Starvo ut , and upon C ow Creek , Dou g l as  County . "  

T hese occurrences a re not desc r ibed  e l sewhere and i t  i s  not know n  i f  they refer  to c h rysot i l e  or  
a mp h i bo l e .  S i n ce m i nor occur rences of t remo l  i te have bee n found a t  a numbe r  o f  p l aces ,  i t  i s  I i ke l y  
t hat  t hese were of  t hat type . 

B a r i t e  

Bar i te i s  a heavy m i nera l  composed of  bar i um  su l fate ( Ba S 04) .  I t s  c hem i ca l  i nertness , h i g h  dens i ty , 
ease o f  g r i nd i n g ,  a nd l ow cost , make it des i ra b l e  as a we i g ht i n g  a gent  that i s  m ixed w i t h  c l ays  and other 
add i t i ves to p roduce o i l - and gas-we l l  d r i l l i ng m uds . T h i s  use acco u nted for about t hree -fourths of  t he 
domest i c  bari um consumpt ion i n  1 968 (Lew i s ,  1 970) . L ike a sbestos ,  bar i te is consumed i n  greate r  quan
t ity i n  t he U n ited States t han  i t  i s  produced . T he p r i ce of  c rude bar i te depends on  i t s  p ur i ty a nd use . 
Dr i l l i n g -mud grade , unground , is va l ued at $ 1 8 to $22 per s hort ton ( E. &  M .  J .  Markets ,  Apri l 1 972) . 

Most commerci a l  sources of bar i te i n  t he Un i ted States a re rep I acement deposi ts i n  I i mestone , do l o 
m i te ,  sandstone a n d  s ha l e s  or  as  re s id ua l  l umps i n  c l ay caused by d i ffe re nt i a l  weather i n g . I n southwestern 
Oregon , Doug l as a nd Joseph i ne Count ie s  in part i c u l a r ,  bar i te occurs as  a gangue m i nera l in ve i n s  a nd 
m i nera l i zed  zones conta i n i ng copper , z i n c  a nd s i l ve r  as is fou nd at the S i l ve r  Peak m i ne -A i meda m ine 
( B i g  Y a nk )  m i nera l ized zone described in t he se ct ion  on  coppe r . At var ious  p l aces a l o ng  t hese m inera l 
i zed zone s ,  bar i te has part i a l l y  rep l aced quartz -se ri c ite or c h l or i te sch i st s  and conta in s  abundant  d i ssem 
i nated to near l y mass i ve g ra n u l ar su l fi des i nc l ud i n g  pyr i te , some c ha l copy r i te a nd sp ha l er i te . N one o f  
t he Doug l as County depos its  con ta i n i n g  barite a s  a gangue mi nera l appear t o  have commerc i a l  pote nt i a l  
a s  a source of  bar i te ow i ng t o  t he presence of impuri t ies  s u c h  a s  q ua rtz , se r i c i te ,  su l f ides , a n d  other 
gangue m i ne ra l s .  A l so none of the depos i ts  descr ibed  i nd i cate ore bod ie s  o f  su ffi c i e nt s ize to be of  com 
merc i a l  i nterest as  a source o f  bar i te . S i nce l arge r  bod ies  o f  more mass i ve bar ite are k nown to occur  i n  
J oseph i ne County i n  t h e  v i c i n i ty of  t he A l meda m i ne ,  i t  i s  poss ib l e t hat si m i l ar deposits  m a y  be found 
e l sewhere a l ong  t he S i l ve r  Peak m i nera l i zed  zone . 

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

Al though t he re are many rock types i n  Doug l as County t hat  have p hys ica l p ropert ie s  to make good 
bu i l d i ng s tone , th e o n l y  type be i ng used c urren t l y  i n  s i g n i fi can t  quan t i ti es is a par t l y  s i l i c i fi ed rhyo l i te 
tuff from th e S now bi rd Mou n ta i n  area of east-cen tra l Doug las  Cou n ty .  Typi ca l uses of th e S nowbi rd  roc k 
a re  show n  i n  F i gu res 23 and  24 . 

Severa l  q uarr ies  i n se c . 24, T .  27 S . ,  R .  1 E .  have y i e l ded vari co l ored and  banded t uffs that  have 
been used as rubb l e  stone i n  bu i l d i ngs  and wa l l s  i n  t he Roseburg a rea . S a ndstones o f  the Umpqua Format ion  
have h i stor i ca l l y  bee n  used for fou ndat i ons from Suther l i n  to Roseburg . Hard  b l u i sh -gray C retaceous sa nd 
stone w as m i ned near R id d l e for use as f l a gstone . The  gray -ve i ne d  l imestone of t he W h i tsett L imestone has 
been q uar r ied  a nd po l i shed  for l oca l  bui l d i n gs in  t he past  a nd may have some fut u re potent i a l . Abundant 
i ron -sta i ned s i l i ca  bou l de rs a t  the  Q uartz Mounta i n  s i l i c a  deposi t ,  w h i c h  i s  be i ng m i ned  for product ion  
of  fe rrosi l i con  at the  H anna N i cke l Co . sme l te r ,  wou l d  make an  exce l l e nt source o f  rubbl e stone for the 
bu i l d i ng i nd ustry . 
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Figure 2 3 .  Front wa l l  o f  the Douglas National Bank showing texture 
and varied color of the "Snowbird" rhyolite tuff building stone. 

Figure 24. Typical building on the Umpqua Community Col l eg e  campus 
showing extensive use of rubble stone from the Snowbird Mountain 
area. 

77 
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C I a y  

C l ay has a l ong h i story of usage for b r ick ,  t i l e ,  potte ry , a nd a rt ob je cts . I t  i s  be l i e ved to be one 
of t he first m i nera l  mater i a l s used by anc i e nt man . C l ay i s  a natu ra l , eart hy , fi ne -gra i ned mater i a l  com
posed l arge l y  of  a l im i ted group of  crysta l l i ne m i nera l s  known as " c l ay m i ne ra l s "  (Murray , 1 960) . T he 
term has a l so been u sed i n  reference  to th e f i ne s t  de tr i ta l  s i z e  range  w i th a m ax imum  o f  2 to 4 m i c rons . 
Most, b u t  no t  a l l ,  c l ays a re  p l as t i c  w hen  we t . C l ays a re  gene ra l l y c l assi fi ed  accord i ng  to th e use 
to wh i ch th ey are bes t su i ted and  are tested for  the i r  var ious proper t i es , such  as  p l as t i c i ty ,  expans ion  i n  
wate r ,  s h r i nkage o n  d ry i n g ,  co l or w he n  f i red , fus ion tempe ratu re (pyromet ri c cone equ i va l e ncy ) ,  and 
b l oa t i ng . Spec i a l  i nstrument s ,  suc h  as  d i ffe re nt i a l  t herma l  a na ly s i s  equ ipment , e l e c tron m ic roscopes ,  
a nd i n frared spect roscopy , a re u sed  to  ident i fy  and c l ass i fy c l ay m i ne ra l s .  

Most c l ay m i ne ra l s  are formed a s  a re su l t o f  weat her i ng  processe s . Othe rs ,  u s ua l l y  o f  a more re s 
tr i cted occurre n ce , have bee n  formed b y  hydrot herma l ac t ion , suc h as  t he a l t e ra t ion  of  roc ks around hot 
spr i ng s . Depos i t s  of  c l ay may have formed in p l a ce or have been eroded , t ran sported , and depos i ted 
e l sewhere by the act ion of  runn i ng wate r .  

L adoo a nd Mye rs ( 1 95 1 , p .  1 43 )  I i s t  a few o f  the  more i mportant c l ay m i ne ra l s  a s  kao l i n i te  
(A I 203 . 2 S i 02 • 2 H 20 ) ,  ha l l oy s i te (A I 20 3 • 2 S i02 • 4 H 20 ) ,  i l l i t e  ( a  comp l ex hydrous s i l i cate of 
A I ,  Fe , Mg , a nd K )  a nd montmori l l on ite (a comp l ex hyd rous  s i l i cate of  A I , Mg , and N a ) .  

I n  orde r  to provide te rms and spe c i f icat ions for marke t i n g , U . S . B ureau o f  Mi nes  has c l  oss i fied  
c l ays  i nto s ix  group s .  T hese are kao l i n ,  ba l l c l ay ,  f i re c l ay ,  be nton ite , fu l l e rs eart h ,  and m i sce l l a neous 
c l ay (Coope r ,  1 970 ,  p .  924) . 

Kao l i n ,  used ma i n l y  i n  mak i ng ch i na, i s  p redom i na nt l y  kaol i n i te  a nd t he c l a ss i fi ca t ion  a l so i n c l udes 
ha l l oys i te . Ba l l c l ays  a l so cons i st pr i n c i pa l l y  of kaol i n i t e . T hey are usua l l y  f iner-gra i ned than kao l i ns ,  
have more i mpur i t i e s ,  usua l l y  i n c l ude organ i c  mater ia l ,  a n d  s e t  t he  sta ndards for p l a st i c ity . " F i re c l ay "  
and "stoneware c l ay "  are te rms based o n  re fractor i ness a nd usage . T hese c l ays are bas i ca l l y  kao l i n i t i c ,  
b ut usua l l y  i nc l ude other c l ay m inera l s  a nd i mpur i t i e s . Be nton i tes  are swe l l i n g  c l ays composed ma i n l y  
of  t he montmori l l on ite  group of m i nera l s  a nd a re used i n  dr i l l i ng m ud s ,  for sea l i ng  rese rvo i rs ,  a n d  n ume rous  
other  p urpose s .  Good be nton i te s  w he n  submersed i n  water swe l l  from 15  to 20 t imes  the i r  d ry vo l ume . 
F u l l e rs earth , or i g i na l l y  used for c l ean i n g  text i l e s  and now marketed ma i n l y  for use i n  fl oor sweep i ng  
compounds , pe t  l i t te r  and as a carr ie r  for pest i c ides ,  i s  e sse nt i a l l y  montmor i l l o n i te or attap u l g i te  (a l i g ht 
green , magnes i um -r i c h  c l ay m i nera l ) . Th e term " m i sc e l l a neous c l ay"  refers to c l ays and sha l es no t  spec i 
f ied  u nd er the oth er types . Th i s  ca tegory i nc l udes c l ays  used i n  th e manu fac tu re  o f  common br i c k  and t i l e . 
" Mi sc e l l aneous c l ay "  usua l ly con ta i ns some kao l i n i te and mon tm or i l l o n i te ,  b u t  i l l i te i s  th e dom i nan t  c l ay 
m i nera l , part i c u l a r l y  in th e sha l es .  

I n  Oregon i n  t he past , c l ays  have bee n  used m a i n l y  for t he manufac ture of common br i ck  a nd t i l e . 
Doug l a s  County has a few reported c l ay occurre nces a nd undou bted l y  more un reported one s . Di l l e r ,  
( 1 898)  states :  

" C l ay has been found at a numbe r  of  p l aces ,  but  i ts assoc ia t ion  i s  in  a l l 
case s  w i t h  recent  va l l ey deposi t s . I n t he  pass a short d i stance sou th-
west of Oak l a nd i t  i s  used for mak i ng br icks  and dra i n  t i l e s .  At severa l 
po ints  near  Rosebu rg , c l ay has been  obta i ned for br icks , from w h i c h  most 
of  the l arger  bu i l d i ng s  of  the town a re constructed . T he re is c l ay in abu n 
dance t o  s upp l y  a l l l oc a l  demands . "  

A l l e n  a nd Mason ( 1 949 ) c i te two l oca l i t i e s  i n  Doug l as  County w he re c l ay sam p l e s  we re obta i ned 
for test ing . T he se and a ha l f  aoze n other  samp l es from var ious other l oca l i t i e s  in the county have bee n 
tested by t he Oregon Departme nt of Geo l ogy and M i nera l I ndu st r i e s . A l t houg h a few of t he  samp l e s  
s how excess i ve sh r i nkage , t h e  ma jo r i ty d i sp l ay good fir i n g  p ropert ies  a nd appear to  be s u i tab l e  for t he 
ma nufa ct ure of common b r i ck  a nd t i l e .  T he samp l es we re obta i ned from near Comstock , j ust east of  
G l ide , west of Dra i n ,  near Myrt l e C ree k ,  in  t he  Weste rn  C ascades o n  C l ay C reek above i d l ey l d  Park , 
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and near L it t l e R i ver  in C l over R idge area . No reports a re ava i l ab l e as to the s ize or qua l ity of the 
depos i t s ,  
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Wea thered Umpqua Format ion s i l tstones and sands tones were probab ly  the sou rce of c l ay for the br i cks 
made i n  th e ear l y  days near Roseburg . C l ays are a l so common on wea thered surfaces of other forma tions 
in th e coun ty , espec ia l l y the tu ffs , tuffaceous sed iments , and f ine-gra i ned mar ine  sed imen ts , i nc l ud i ng 
the Umpqua ,  Tyee - E l kton , Spencer , and F ish er Forma tions . 

Hoover ( 1 963) reports that h igh-a l umina c l ay is found at severa l l oca l i t ies i n  t he F i sher Formation , 
but that onl y the depos i t  at Hobart Butte , wh i ch  is about 9 m i l es east of Yonca l l a  but ma i n l y  i n  Lane 
County , i s  l a rge enough to be of econom i c  i nterest , The Hobart B utte deposi t  cons i sts i n  part of hydro
therma l l y  a l tered tuffs , cong l omerate , and mi crobrecc io  and i s  I arge l y  a sed imentary depos i t  of kaol i n ite 
der i ved from a weathered surface to the east . T he sed i mentary c l ay depos i t  has been subjected to post
depos i t iona l  hydrot herma l a l terat ion and m i nera l i zat ion with vary i ng amounts of mansfi e l d ite , pyri te , 
q uartz , rea l gar ,  scorod i te , s iderite , and st i bn i te . 

T he c l oy depos i t  on Hobart B utte was d i scovered i n  1 930 , T he W i l l am i na C l ay Products Co . mi ned 
and sh i pped about 1 4 , 000 tons of t he c l ay between 1 933 and 1 942 for use in manufactur ing re fra ctory bri ck. 
The U . S . Bureau  of Mines and U . S . Geo log ica l  S urvey mapped and dri l l ed the deposi t i n  1 943 and the 
resu l ts were reported by A l l e n  and others ( 1 95 1 ) .  

C l ays der ived from hydrothermal a l te rat ion i n  the vi c i n ity o f  qu i cks i l ver  m i ne s ,  such a s  at the 
E l k  head and Bonanza ,  may poss i b l y  be ab le  to furn i sh future l oca l needs , Lands ! ide areas where fa i r l y  
deep weat her ing ha s  occ urred on rocks o f  Tyee , Umpqua , F i sher, and perhaps Gal i ce Formations may 
a l so prove to be good sources for c l ay .  

E m e r y 

Emery is a vari ab l e mixture of a l um inum ox ide (corundum ) and magnet i te conta i n i ng impur i t ies  such 
as t i tan ia , s i l ica , and magnes ia . I t  was used exte nsi ve l y  as an  abras ive pr ior to the deve l opment of e l ec
t r i c  furnace products, s u c h  as s i l i con carbide wh i ch  sometimes goes by  t he t rade name of " carborundum " .  

F l oat bou l ders descr ibed by Wh i te ,  Gray and Town ( 1 968) as emery- l ike mater ia l  were found at 
various po ints on the Sant iam , W i l l amette ,  McKenzie and North Umpq ua R i vers . These b l ack , natura l l y  
pol i shed cobb le s  a nd  boul ders are dense fi ne-gra i ned mixtures o f  corundum -magnet i te and mu l l i te -hercyn ite . 
Some wh ite cr i stoba l i te-mu l l i te and tr idymite-mu l l ite -hercynite occur in assoc iated emery-!  ike  rocks that 
were evident l y  formed by pyrometamorph i sm of a l umi na-beari ng mate r ia l  i n  contact with l avas or i ntrusive 
rocks of the Cascade range , 

T he Oregon Emery Company of A l bany , Oregon re cent l y  ( 1 97 1 ) l ocated two emery c l a ims i n  eastern 
Dougl as County in sect ions 1 9  and 28 , T .  26 S , ,  R .  5 E .  T he occ urrence of emery in sec . 1 9  i s  reported 
to be formed at the lowe r contact of a basa l t  d i ke wh i ch measures about 1 0  feet w ide and ha l f a m i l e  l ong , 
Emery and some porce l an i te occur as a t h i n  sheet near one e nd of the d i ke . T he occurrence i n  se c ,  28 
appears to be a residua l  p l acer depos i t  of l arge angu l ar bou l ders of emery . I n format ion on these prospects 
was furn ished by J . J . Gray (wr i tten communicat ion,  May 25 , 1 972) . Add i t iona l deta i l s  on t hese deposits 
wi I I  have to awa i t  furt her expl orat ion and deve lopme nt . T here has been no product ion to date . 

G e m S t o n e s  

Dougl as County is  cons idered to be one of the more important producers of sem iprec ious gem stones 
in the form of agate , jasper ,  and fossi l wood . There is a l so some potent ia l for t he product ion of rhodon
i te  (see section on manganese) , 

Most of the gem-stone ·mater ia l  is der ived from vo l can ic  rocks of t he Western Cascades and i s  
usua l l y  traced t o  i t s  source by chunks found in  grave l s  of streams dra i n i ng t he area . I n add i t ion , attract
i ve jaspe r mater ia l  i s  found i n  t he var i co l ored ,  banded cherts of t he Dothan Format ion . Natura l l y  tumb led 
spec imens of agate , j aspe r ,  and petri fied wood are somet imes found a l ong t he beaches , espec ia l l y  fo l l ow
i ng a storm . Occasi ona l spec imens o f  a ttrac tive , po l i shab l e  cha l cedony and ch rysoprase a re  repor ted ly 
deri ved from N i c ke l  Mou nta i n .  
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L IM E S TO N E  OC CU RR E NC ES 

1 . Green Va l l ey deposi t 
2 .  O a k l a nd depos i t  
3 .  S tarr Ranch 
4 .  Buc khorn Limestone 
5 .  Oden -H a tfi e l d  depos i t 
6 .  H a tfi e l d  deposi t 

7 .  Dodson deposi t 
8 .  Harr ington deposi t 
9 .  Oregon Por t l and Cem e n t  

Com pa ny q uarry 
1 0 .  F isher proper ty 
1 1  . Byron L imes tone 

F i gure 25 . Map show i ng location of l im estone occ urrences in Dou g las  Cou nty . 
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A few depos i t s  of agate have been l ocated as m i n i ng c l a i ms ,  as  i n  the  Z i nc  C reek area o f  t h e  upper 
Sout h Umpqua drai nage and i n  t he Steamboat drai nage; but for the most part the i ndustry i s  carr ied on by 
i nd i vidua l  hobby i sts w ho have favorite hunt i ng areas and do not attempt to estab l i sh m i n ing  c l a ims  on 
p ub l i c  l a nds y i e l d i ng gem rock . 

Local  rock-hound c l ubs, such as t he Umpqua M inera l  C l ub of Roseburg a nd the South Doug l a s  Gem 
and M i nera l  Soc ie ty of Canyonvi l l e ,  have he l ped to popu l ar ize the hobby by d i sp l ay i ng exce l l e nt c ut 
a nd po l i shed gem-rock mate r i a l  at the county fa i r . 

Mason ( 1 969 , p .  2 1 1 )  po i nts  out the d i ffi c u l ty of measu r i ng  the va l ue of semi pre c ious gem -stone 
p roduct ion in the state a nd suggests t hat the annua l va l ue of $750, 000 reported by t he U . S .  Bureau of 
Mi nes is probab l y  an over ly  conservat i ve fi g ure . 

L i m e s t o n e  

T he re are a n umbe r of sma l l  I imestone occurrence s  i n  Doug l as County , a few of wh i c h  were worked 
in ear l ie r  t imes; but none are be i ng act i ve l y  m i ned at present . 

Of the 1 1 occurrences of l i mestone shown  on the accompany ing  map , F i gure 25, on l y  the o l d  
Oregon Port l and Cemen t  quarry (No . 9 on t he map )  has been  deve l oped a nd  m i ned t o  any extent . L ime 
from th i s  q ua rry was m i ned for severa l years and sh ipped to the Oswego cement p l ant  near Port l a nd .  A 
spur I ine from the Southern Pac i fi c  Ra i l road was extended from Carnes about 4 m i l es to a po i nt be l ow the 
q uarry . At the peak of operat ions the company produced about 250 tons per day . Hodge ( 1 938 ) descri bed 
t he opera t ion as fo l l ows :  

" Rock was  q uarr ied fi rst by g l ory -ho l e  and l a ter by underground ope n 
stopes ,  de l i ve r i ng  through cross-cut t unne l s  and surface trams to the 
tops of two grav i ty p l a nes d i schargi ng into ra i l road cars . Each of the 
I i mestone bod ies i s  bounded on t he east by quartzite and che rt , a nd 
on the west by i ntrus ion of u l tra -basi c i gneous rock . It was never 
c l ear l y estab l i shed whether  t he t hree I imestone bod ies were separate 
l e nses or fau l ted segments of a s i ng l e  l e n s ,  a l t hough t he l im i ts of t he 
i nd i vidua l  bod ie s  were accurate l y  asce rta i ned by dr i ft ing and d iamond 
dri I I  i ng . 
I n  Octobe r ,  1 935 , the company abandoned operat ions and caved t he 
crosscut tunne l s  to make t he underground work i ng i naccess ib l e . T he 
I ast of t he spur track was taken up by t he end of t hat year . " 

T he grade of the I imestone produced was of good q ua l ity w i t h  about 93 percent CaC03 , l e ss tha n 
1 percent MgO ,  and about 6 percent s i l i ca p l us a l um i na ,  i ron , a nd othe r impur i t ies . Most of t he impur
i t ies  resu l ted from acc ident a l  mixing of  wa l l rock and i nterbedded cherts . Tota l tonnage m i ned from t h i s  
depos i t  i s  not reported . Before abandonment , t he  depos i t  was  dr i l l ed and  carefu l l y  exp l ored and  found 
to conta i n  no more bod ies  of l i mestone of suffi c ie nt s ize to be profitab l y  m i ned by met hods be i ng used . 

L imestone at the Oden-Hatfi e l d  depos it (No . 5 on t he map ) ,  was sawed w i t h  a marb l e  saw i n  1 889 
and 1 890 for use in the Doug l as County Courthouse in Roseburg . 

Because of the i r  re l at i ve l y  sma l l s i ze , i t  appears un l ike l y  that l i mestone depos i t s  i n  Dougl as County 
w i l l  be exp l o i ted , un l ess by a sma l l operat ion to produce crushed agri c u l t ural  l i me for l oca l  use , 

L imestone occurrences that  have been reported i n  t he county ore described be l ow in a l p habet i ca l  
orde r .  

BUC K H ORN L I MEST O N E  (No . 4) 

Locat ion :  S E  corner NW* sec . 1 4,  T . 27 S . ,  R .  4 W . ,  on the r idge west  of Buck horn 
Road on the d i v ide be tween Oak and North Fork Deer C reeks . 
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Descr ip t ion :  A sma l l l e n t i l  of  l imestone about 15  fee t  t h i ck  conta i n i ng an abundance of  
m i croscop i c  fossi l s  i s  mapped by Di l l e r  ( 1 898) and C hamp ( 1 969) as the  
Wh i tsett L i mestone of Cretaceous age . T here i s  no ment ion of devel opment 
or product ion . 

Refe rence s :  C hamp ( 1 969) 
D i l l e r ( 1 898 )  
Pe terson and Mason ( 1 958) 

BYRON L I ME STON E (No . 1 1 )  

Locat ion :  

Descr ip t ion :  

Refe rences :  

S E� sec . 5 ,  T .  29 S . ,  R .  7 W . ,  about 3/4 m i l e  nort heast of O l a l l a .  

The  stone was exposed about 1 900 over an area o f  1 0  by 20 feet . I t  appears 
to str i ke N .  75 ° W .  and d i p  75 ° S .  I t  i s  p i nk to rose in co l or and assays 
a bout 85 percent CaC03 . 

Oregon Department of Geol . and M i nera l I nd . ( 1 940) . 
Pe terson and  Mason ( 1 958) 

DO DS ON DEPOS I T  (WH ITSETT )  (No . 7)  

Locat ion :  

Descr ipt ion :  

Refe rences :  

F I S H ER PROPERTY (No . 1 0 )  

SW� sec . 1 4, SE� sec . 1 5 ,  T .  28 S . ,  R .  5 W .  

Massi ve gray l i mestone rang ing  i n  t h i ckness from a max imum of 60 feet  to 
about 25 feet ;  str i kes  about N .  49° E .  and d ips about 55 °  southeast ; can 
be traced for a t h i rd of a m i l e . A sma l l quarry was devel oped i n  the SE� 
sec . 1 5 .  Q uant i ty of I i mestone removed and i ts  use was not reported . 

D i l l e r ( 1 898) 
Hodge ( 1 938) 

Pe terson and Mason ( 1 958) 
W i l l iams ( 1 9 1 4) 

Locat ion : E� SW* sec . 30, T .  28 S . ,  R .  5 W . ,  on a r idge at about 1 ,  620 feet e l eva
t ion about 1 � m i l e s southwest from t he Oregon Port l and Cement Co . quarry . 

Descr ipt ion :  A l e ns about  40 feet wide and 1 75 feet  l ong stri kes NE and appears to d ip 
steep l y  S E . T here i s  no deve l opment work . T he rock  assays about 97 pe r
cent CaC03 • 

Refe rences :  Di l l e r  ( 1 898)  
Hodge ( 1 938) 
Johnson ( 1 965 ) 

Peterson and Mason ( 1 958) 
W i l l iams ( 1 9 1 4) 

GR EEN VAL L EY DEPOS I T  (No . 1 )  

Locat ion :  

Descr ipt ion :  

N E� sec .  2 1 , T .  24 S . ,  R .  6 W . ,  near  the head of Green Va l l ey .  

Sma l l deposit of foss i l i fe rous ca l careous sha l e  in  the Umpqua Format ion . 
Accord i ng  to Hodge ( 1 938 ) ,  se veral hundred tons of rock  were m i ned and 
sh i pped to the Oregon Port l and Cement Company p l ant over the 30 years 
pr ior to h i s  report . M in i ng  was done both underground and from a sma l l  
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quarry . Di l l er ( 1 898) a l so reported a considerabl e q uant i ty sh i pped to Oregon 
C i ty for mak i ng ceme nt severa l  years be fore his report . The sma l l tonnage and 
poor grade of the mate r ia l  apparent ly prec l uded furt her devel opme nt . 

References :  Di l l er ( 1 898) 
Hodge ( 1 938 ) 

Pe terson and Mason ( 1 958) 
W i l l iams ( 1 9 1 4) 

HAR R I N GTON DEPOS IT (No . 8 )  

Locat ion :  SWt SWt sec .  2 1 , T .  28 S . ,  R .  5 W . ,  about ha i f a mi l e  east  of t he Oregon 
Port l and Cement Company quarry . 

Descr ipt ion :  L imestone crops out  over an area of 500 by 300 feet .  On ly sma l l surface excava
t ion and no product ion . There may be as much as ha l f  a mi I I  ion tons of re serves 
present . Assays ind icate a good qua l i ty I imestone conta i n i ng  about 97 percent 
CaC03 • 

References :  Department m ine fi l e  report , ( 1 943 ), unpub , 
Hodge ( 1 938) 
Peterson and Mason ( 1 958) 

HAT F I ELD DEPOS I T  (No .  6) 

Locat ion :  SEt NEt sec . 3 1 , T .  27 5 . ,  R .  4 W . ,  1 m i l e west of the Oden -Hatfi e l d depos i t ,  

Descr i pt ion : A sma l l pod of l i ght -col ored l i mestone trends N .  75 ° E . ,  l a rge l y  hidden by 
overburden; s im i l a r  to the Oden-Hatfi e l d  deposi t .  Some of the marb l e  from 
th i s  depos i t  was s l abbed and used i n  the courthouse a l ong w i th  that from the 
Oden-Hatfi e l d  depos i t ,  

References :  Di l l er ( 1 898) 
Hodge ( 1 938) 

Oregon Dept . of Geol . & Min . l nd . ( 1 940) 
Pe terson and Mason ( 1 958) 

OAK LAN D DE POS I T  (No . 2) 

Locat ion :  

Descr ipt ion :  

References: 

NWt sec . 3, T .  25 S . ,  R .  5 W . ,  about 1 mi l e  nort heast of Oakl and . 

Sma l l  depos i t  of b l u i sh ,  sha l y ,  foss i l i ferous l imestone . Di l l er ( 1 898) mapped 
t hese occurrences as the Oak land l imestone member of the Umpqua Format ion . 
He further stated that "materi a l  is qu ite l im i ted i n  quant i ty and not prom i s i ng 
for t he purpose of mak i ng cement . " 

Di I I  er ( 1 898) W i l l i ams ( 1 9 1 4) 
Pe terson and Mason ( 1 958) 

ODEN -HAT F I E L D  DEPOS IT (No . 5 )  

Locat ion :  

Descr ipt ion :  

NWt sec . 33 , T .  27 S . ,  R .  4 W .  

A 25-foot wide l ens of I imestone w i th  verti ca l  d ip  traceab le  for about 225 fee t .  
T he depos i t  was deve l oped by a 30 by 30 foot cut on the west end where d imen
sion s tone was quarr i ed and sawed i n  1 889 . 
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Refe re nces :  

G EO L O G Y  A ND M I N ERAL R E S O U R C E S  O F  D O U G LAS C O U N TY 

Di l l e r  ( 1 898) 
Hodge ( 1 938 ) 

O regon Dept . Geol , M i ne ral l ndust , ( 1 940) 
Peterson and  Mason ( 1 958) 

OREGON PORTLA N D  C EMENT C O .  Q UARRY (No . 9 )  

Locat ion :  

Descr ipt ion :  

Refe rences :  

STARR RAN C H  (No . 3 )  

S Et  se c .  20 a nd NEt sec . 29 , T .  28 S . ,  R .  5 W . ,  at  1 , 200 to 1 , 500 feet 
e l e vat ion , about 1 0  m i l e s  (by road ) south of Roseburg . 

M i ned for seve ra l  years by g l ory hol e and underground methods i n  a l arge l ens 
of steep l y d ipp ing  I imestone , Fau l t i ng  and i nte rbedded c he rt resu l ted in h i gh  
m i n i ng costs . T he rock conta i ns 97  to 98 percent CaC03 • I t  was  transported 
by ra i l  via a 4-m i l e  spur to t he property , T he ope rat ion was abandoned in 1 935 , 
Tota l product ion i s  not reported . 

D i l l e r ( 1 898 ) 
Hodge ( 1 938 ) 
L ibbey ( 1 957) 

O regon Dept . Geol . M i ne ra l  l ndust . ( 1 940) 
Peterson and Mason ( 1 958) 
W i l l i ams ( 1 9 1 4) 

Locat ion :  NWt sec , 22 ,  T .  25 S . ,  R .  6 W . ,  about 4 mi l es northeast of Umpqua . 

Descr iption :  S ma l l  t h i n  beds o f  bri t t l e foss i l i ferous I i mey sha l e . 

Refe rences :  Di I I  e r  ( 1 898) 
Hodge ( 1 938) 
Pe terson and Mason ( 1 958) 

0 1  i v i n e  

O l i vi ne ,  a l so known as c hrysol i te and pe ri dot , i s  an orthos i l i cate of magnes i um and iron i n  wh i c h  
t h e  magnesi um t o  i ron rat io  c a n  vary great l y . I t  i s  a pa l e  ye l l ow green to  bot t l e  green and t h e  unfractured 
var iet ies (pe r idot) are used as gems . O l i v ine oc curs in i gneous rocks that are re l at i ve l y  ri c h  in magnesi um 
and i ron such as per idot i tes , gabbros , and basa l ts .  It may a l so occur i n  h i gh-temperature metamorph i c  
rocks . 

Du n i tes  are u l trama fi c i gneous rocks composed a l most whol l y  of o l iv i ne usual l y  w i t h  mi nor accessory 
pyroxe ne , magnet ite , a nd c hrom i te , I n  add i t ion to i t s  use as a se mi prec ious gem , o l i v ine  is used to make 
refractory brick for fu rnace l i n i ng s ,  re fractory morta r to joi n refra ctory brick a nd patch  furnace l i n i ngs , 
as a foundry mou l d i ng sa nd , and for sa ndbl ast i ng . Pote nt ia l  uses of o l i v ine i n c l ude : product ion of mag 
nes ium m eta l (wh i ch is produced i nd i rec t ly from sea water )  and  magnes ium compou nds such as magnes i um 
ox i d e ,  su l fa te ,  ch lo r ide , and th e hydrous su l fa te epsom sa l ts . 

H i gh -magnesi a n  dun i tes , conta i n i ng 45 percent  to 49 percent  MgO , are  bei ng m i ned i n  Nor th 
Caro l i na and  Wash i ngton ( Hun ter , 1 94 1 ; Vhay,  1 966) . 

Doug l as County has one pote nt i a l l y  i mportant deposi t of h i g h-magnes ian d un i te at N i cke l Mountai n .  
Th i s  rock occurs w i t h  a nd under !  ies  the n i cke l  depos i t  be ing  m i ned by t he Hanna M in ing  Company . I t 
is l o cated most l y  i n  se c ,  1 7 ,  T. .  30 S . ,  R .  6 W . ,  on t he h i ghest part of N i cke l Mounta i n . Much but 
not a l l of the pe r idot i te i n  t h is area can be c l assed as a dun ite as there are probab ly  equa l  or greater 
q uant i t ies  of harzburg ite , wh ich  i s  a peri dot i te composed of o l i vi ne and pyroxene . 

Large q uant i t ie s  of dun ite a nd o l i v i ne -r i c h  harzburg i te  are be i ng stockp i l ed i n  re ject  p i l e s  at the 
n i cke l  m ine . Ana l yse s of dun i tes from N i cke l  Mounta i n  show t hat t hey conta i n  about 45 percent MgO 
(C l ark 1 888 ;  Hotz 1 964) . 



I N D U S TR I A L  M I N E RALS A N D  R O C KS 85 

Present product ion and demand for o l i v i ne in the Un i ted State s  i s  qu i te smal l ,  and crude duni te i n  
t h i s  area has l i t t l e o r  n o  va l ue .  S hou l d t he demand for o l i v ine i ncrease si gn i f icant l y , t he N i cke l Moun
ta in  deposit cou l d  become an i mportant  new source . 

S i I i  c a 

S i l i ca com posed of s i l i con meta l  and oxygen (S i 02) , th e two most abu ndan t  e l ements i n  the earth ' s  
crust ,  i s  a l so one o f  the most abundant  m i nera l s ;  bu t l arge depos i ts o f  h igh pu r i ty s i l i ca s u i tab l e  for i ndu s 
tr i a l  use are not common . Th e mai n s i l i ca m i nera l s  are quartz and cha l cedony , i n c l ud i ng c her t . 

S i l i ca rock 

Doug l as County i s  fortunate to have a la rge depos i t  of fa i r ly  pure si l i ca rock at Quartz Mountai n 
s i t uated i n  t he Western Cascades about 35 m i l es east of Roseburg i n  sec . 2 ,  T .  28 S . ,  R .  1 E . ,  at an  
e l e vation of  about 5 , 500 fee t .  The deposi t is a fi ne -gra ined m icrocrysta l l i ne s i l i ca , wh ich  occupi es  the  
upper port ion of the  mounta i n . I t  was  formed by a l terat ion and rep l aceme nt of tuffs by si l i ca ,  probab ly 
throug h the act ion of t herma l waters  re l ated to Tert ia ry vu l can i sm . T he geol ogy of t he area was mapped 
and descr ibed in deta i l  by Ramp ( 1 960) (see F igure 26 ) .  The tuffs are of O l igocene-Miocene age and 
are eq u i va l e nt to the L i tt l e  B utte Vol cani c Ser ies . T he tuffs are over l a i n  by basa l t  f lows and int ruded by 
basa l t  and rhyo l i te d i kes . T he vo l can ic  rocks str ike nort hwest and d ip  gent ly  northeast . A number of 
h i gh-ang l e  normal fau l ts i n  t he area may have served as channe l ways for the m i ne ra l i z i ng sol ut ions . An 
east-trend ing , vert i ca l  fa u l t appears to have d i sp l aced t he nort h s ide of the deposit downward so that 
more s i l i ca  rock may l i e beneath the ta l us and s l ide debris . S i l i c i fi cat ion and c l ay a l terat ion are fa i r l y  
extensi ve i n  t he v i c i n i ty of t he depos i t . Areas of a l most comp l ete a l terat ion  of tuffs and  basa l ts to c l ay 
ofte n conta i n  abundant f ine -gra ined d i ssemi nated pyr ite . 

T he ma i n  deposi t  of s i l ica at Quartz Mounta in  measures about 3 , 000 feet  by 1 , 200 feet  and crops 
out between 4, 800 and 5 , 500 feet  e l e vat ion . Layer- l i ke zones of part l y  s i l i c i fied t uff conta i ni ng abundant 
c l ay and d i sp l ay i ng cavernous weather ing occur w i th i n  t he depos i t . The more ma ss ive areas of comp l ete 
si l i c if i cat ion conta i n  l arge tonnages of s i l i ca  rock that w i l l assay from 96 to 99 percent S i02 . The pri n
c i pa l  impur i t ies  are i ron , a l um ina , t i tan i c ,  and  wate r .  

The deposi t  was l ocated i n  1 957 , t he year t hat t i mber access roads were first bu i l t  i nto t he area . 
Fol l ow i ng exp l orat ion and deve l opment work , a few sh i pments were made to the Hanna N i cke l Sme l t i ng 
Co . i n  R idd l e  for meta l l u rg i ca l  tes t ing dur i ng 1 962 and 1 963 . The s i l i ca roc k i s  used to manufac ture 
ferros i l i con meta l  necessary in th e reduc t ion of ferron i c ke l  (see N i cke l  chapter) . Quar tz Moun ta i n  
became the pr i nc i pa l  source for th i s  resource i n  1 970 . Present annua l produc tion i s  between 20 and 25  
t housand short tons , a l l of wh i c h  i s  used a t  t he n i cke l  smel ter . Tota l est imated product ion to  January 
1 972 ,  i nc l ud i ng  rock used for road surfac ing mater ia l  i n  the area , i s  probab ly  near l y 60, 000 tons . Present 
q uarry i ng operat ions ( 1 972) are on the top of t he mounta i n  ( F igures 27 and 28 ) .  The rock is so very hard 
and tough that abras ive act ion on equ ipment i ncreases m i n i ng costs . 

One other occurrence of apparent l y  s im i l ar or i g i n  and conta i n i ng a s im i l ar l arge depos i t  of f ine
gra i ned massi ve si l i ca rock i s  l ocated on the Jackson County l i ne near Abbott Butte i n  sees . 27 and 34 , 
T .  30 S . ,  R .  2 E . ,  on a point  a l so known as Q uartz Mounta i n .  Th i s  occurrence has not been v i s ited by 
the writer . C l a ims were staked on th i s  deposi t ,  but no deve l opment work or product ion has resu l ted to 
date . 

Chert 

A number of l ens-shaped bod ies of va r ico l ored chert are known to occur i n  the Dothan-Otter Poi nt 
Format ion . These bod ies  are usua l l y  not greater  t han 1 00 feet t h i ck and a few hundred feet i n  l e ngt h . 
They are characterized by i mpur i t ies  such as manganese , i ron ,  a l umi num , and ca l c i um . 
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INDUSTRIAL M I NERALS AND ROCKS 

Figure 27. Quarry operations at th e  Quartz Mountain silica deposit .  
About 30, 000 tons per year are mined, crushed, and screened for 
use at the Hanna Nickel sme lter. 

Figure 28. The massive silica deposit, which is a replaced rhyolite 
tuff, occurs at the top of Quartz Mountain. 
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A body of chert on private land near Brockway, in the N E! se c .  24, T. 28 S . ,  R. 7 W . ,  was 
being considered as a source of roofing granules in 1945. Some exploration and testing work was done, 
but there was no production. This and other apparently large bodies of chert were mapped in the vicinity 
of Brockway and Wi nston by Diller (1898), and it is possible that further investigation of these deposits 
as potential sources of silica granules is justified. 

S I a g  

A large growing stockpile of slag from the smelting of nickel ore at the Hanna Nickel Smelting Co. 
smelter west of Riddle presents an opportunity and challenge for possible utilization. 

The slag is an amorphous compound (glass) composed of approximately 51 percent si l ica, 23 percent 
magnesium oxide, 23 percent iron oxide and about 1 percent each of chromic oxide and a l uminum oxide, 
with other elements present in only trace amounts. 

The Green Diamond abrasive plant at Riddle, operated by the Mining-Minerals Manufacturing Co. 
began uti I izing this slag for manufacturing of sandblasting grit and other specialty granules in 1961 

(Figure 29). In 1971 the plant employed 10 men and produced about 3,000 tons per month (ORE B I N ,  
1 97 1 ) .  

The slag appears to be durable both chemical l y  and mechanically with l i ttle evidence o f  al teration 
on exposure to weather. Its color is a pale gray-green to dark -green and varies somewhat with the various 
screen sizes. The slag is reported to have good refractory properties. It is hoped that research into poten
tial new uses of this growing by-product resource w i l l  result i n  expanded markets and increased util ization. 

Figure 29. "Green Diamond" plant at Riddle. The large storage tanks 
with their conveyors are the bulk loading faci l i ty; rotary dryer and 
screening circuits are behind the storage tanks. The bagging facil
ity is  a t  the left. Piles of granulated slag in the foreground. 
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S u l f u r  

An interesti ng occurrence of nat ive su l fur was l ocated i n  eastern Doug l a s  County i n  1 904 . T he 
occurre nce is known as the Cove Su l fur prospe ct or L ast C hance m ine . I t  is l ocated at t he head of Cast l e  
Rock Fork o f  t h e  Umpqua i n  t he SE  corne r of se c .  3 ,  N E corne r se c .  1 0 , NW corne r se c .  1 1 , T .  29  S . ,  
R .  3 E . ,  at about 5 , 300 fee t e l evat ion . 

Su l fur occurs as a t h i n  ve i n  and d i screet l enses as muc h as 1 1  i n ches t h i ck  a nd 24 i n c hes  l ong w i t h i n  
a hydrotherma l l y a l tered c l ay gouge a l ong a fau l t  zone t hat str ikes nort h -nort hwest and d i ps 45 ° W.  T he 
fau l t  c uts Cascade vo l can i c  rocks i nc l ud i ng andes i te and/or basa l t  l a vas ,  i n  part ves i c u l a r ,  and i nterbedded 
tuffs . I n t he vi c i n i ty of the fau l t , the rocks have bee n  b l eached and a l tered to c l ay and in p l aces conta i n  
abundant d i ssem i nated pyr i te . T h e  fau l t zone i s  reported t o  have a max i mum width  o f  1 2  feet and t o  be 
traceab le  for over ha l f a m i l e . The su l fur probab l y  or i g i nated from sol fatar ic  gasse s ,  heavi l y  charged w i t h  
su l fur , wh i ch  worked the i r  way up  throug h t he fau l t  zone . Deve l opment cons i sts of severa l  trenches and 
p its and at l east 3 caved ad i t s . 

Product ion has been l i m i ted to samp l es and spec imens that have been packed out over the years , 
Ana lyses i nd i cate that the hand-se l ected nat ive su l fur i s  qu i te pure , Severa l  samp l e s  of the b l ue pyrite 
bear ing c l ay assayed from 2 . 1 to 7 . 25 perce nt su l fur . Ava i l a b l e  reports suggest t hat t here is probab ly  
i nsuff i c ient  tonnage to be of importance as a commerc ia l  source of s u l fur (Oregon Dept , Geol . and Mi n .  
l ndust . ,  1 940; Departme nt m ine f i l e  report s ,  unpubl i s hed ) .  

T a l c  a n d  S o a p s t o n e  

Ta l c i s  a soft , hydrous magnesi um s i l i cate m i nera l  (3 MgO • 4 S i02 • H 20 ) .  Soapstone i s  a term 
for an i mpure mass i ve ta l cose rock , 

T he use s of ta l c  are many and var ied but the pri nc i pa l  consumpt ion i n  the  Un i ted States is for 
ceram ics ,  pa i nts , roofi ng , i nsect ic ides,  rubbe r ,  paper,  cosmet i c s ,  a nd pharmaceut i ca l s ,  For most use s 
the ta l c  i s  f i ne l y  pu l ver i zed . B l ock ta l c  or soapstone has se veral app l i cat ions , such as e l ectron i c  i n su l a 
tors , mark ing  " c ha l k "  o r  "penc i l s "  for c l oth o r  stee l , a n d  scu l pt ure , 

I mpure ta l c  and soapstone have bee n  found at a few l oca l i t ie s  i n  Doug l as County and one prospect 
has been  expl ored to a I im i ted extent . 

T he ta l c  is usua l l y  found i n  shear zones assoc iated w i t h  serpent i n i te and has formed by hydrot herma l . 
a l te rat ion . Some is found i n  m i ne ra l i zed shear zones assoc iated w i t h  go l d  m i nes and prospects as i n  the 
Starvout and Q u ines  C reeks area ,  S i l ver  Peak m i neral ized zone , at the Red H i l l  prospect , and others . 
Ta l c sch i st is a l so reported w i t h  serpent i n ites i n  t he Bonfi e l d -Row l ey copper area and i n  t he Red Mounta i n  
are a ,  where serpent i n i te s  are i n  contact w i t h  d i or i te . N one of t hese areas has been prospected for ta l c ,  
howeve r ,  and n o  deta i l s  a s  to i ts potent i a l  commerc ia l  importance a re ava i l a b l e ,  

T he L i l ja and Moyer ta l c  prospect l ocated on pr ivate l and i n  SE� sec , 33 , T .  30 S . ,  R .  5 W . ,  about 
1 m i l e  west of C anyonvi l l e was exp l ored to a l im ited extent about 1 936 . Treasher (unpub l i s hed department 
m i ne fi l e  report , 1 94 1  ), descri bed the geol ogy of t he occurrence , Ta l c has deve l oped a l ong sheared con
tacts of both  wa l l s  of a 300-foot w ide northeast -str i k i ng se rpent i n i te body c ut t ing  greenstone , T he qua l i ty 
var ies  w i t h  i ntens ity of a l te rat ion , Deve l opment work cons i sts of numerous sma l l cuts and tre nches wh i ch  
have exposed a 3-foot l e ns of apparen tl y  good grade ta l c .  The  prospect i s  approx imate l y  i n  I i ne w i th  a 
ma jor fau l t  zone wh i c h  trends about N .  80° E .  and can be traced for several mi l e s .  I t  appears reason
ab l e  to expec t  other s im i l ar areas of tal c a l terat ion e l sewhere a l ong t h i s  i mportant structural feature , 
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M IN ERAL FU ELS  

C o a l  

A few occ urrences  of coa l  are k nown i n  Doug l a s  County ,  bu t  appare nt l ack  of avai l ab l e  q uant i ty , 
d i stance from marke ts , or poor qua l i ty have pre ve nted t he i r deve l opment . The re was sma l l prod uct ion 
from a few of t he occurrences i n  the ear ly  day s ,  but no records were kept a nd most , i f  not a l l ,  of  the  
exposures and work ings  are caved and  cove red so tha t  t hey wou l d  be  d i ffi c u l t  to f ind , 

The fi ve occu rre nces  s hown on the map , F i g ure 3 0, are descr i bed a l p habet i ca l l y  be l ow . 

CALLAHAN M I N E  (No . 3 )  

locat ion :  C e n te r  se c .  1 4 , T .  27  S . ,  R .  7 W . , on  pr i vate l a nd about 3 m i l e s SW of Me l rose . 

De ve l opmen t :  T here are a t  l east  4 caved  ed i ts reported at t h i s  l ocat ion . T he Pe rk i ns-Mundy 
ed i t  about 450 fee t  in l e n gt h  tre nds S .  65 ° W .  down d i p ;  C arpenters ad it about 
200 fee t  l o ng trends S . 1 0°W . ;  and  th e Ca l la h a n  ad it  a bou t 400 fee t  l ong trends 
S .  35° E . ,  and  goes up  th e d ip at a bou t 1 0° .  I t  has  an a i r  sh a ft at  200 feet tha t 
i s  35 fee t  deep . There i s  no i nforma tion on th e fou r th ad i t .  I n  about  1 9 1 0, a t  
l east three  fa i r l y  deep exp l o ratory ho l es we re dr i l l ed i n  sect ions  3 ,  1 5 ,  a nd 32 ,  
T .  27 S . ,  R .  7 W . ,  a nd coa l was reported l y  s t ruck  i n  a l l t h ree . 

Geo l ogy : T he coa l occurs in pebb l y sandstone and sha l e  of t he Umpqua Format i on . The 
rocks  d i p  about 1 0 ° N .  35 ° W. T he t h i ckness of the coa l seam  i s  reported to 
range from 20 to 48 i nches ,  w i t h  about  20 i n c hes of m i neab l e ,  good -qua l i ty 
b it um i nous grade . 

H i story and Product ion : T he coa l has bee n know n s i nce t he 1 860 ' s and was m i ned i nterm itte n t l y  

Refe re nces :  

s i n ce abou t  1 909 . I t  w a s  est imated b y  t he property owners i n  1 942 t hat a tota l  
o f  a bo ut 400 ton s  of coa l  had  been marke ted to t ha t  t i me . 

D i l l er ( 1 9 1 4) 
Department  m i ne fi l e  report ( 1 942) , unpub . 

CAMAS VALL EY AREA C OAL (No . 4) 

locat ion :  

Deve l opmen t :  

Geo l ogy : 

T he K rege l Coa l  p rospect  is i n  E . ha l f se c .  2 2, T .  29 S . ,  R .  8 W . ,  a nd another 
reported occurre nce of uncerta i n  l ocat ion in sec . 26 (?  ) ,  T .  29 S . ,  R .  9 W . ,  
a bout a m i l e  from t he mouth of Ho l mes C reek . 

Not  reported i n  e i t he r  occu rrence . An o l d  shaft was sa id  to be " somew here 
north of C amas Va l l ey Post Office a l ong the creek ; " and a sma l l  t unne l  l ocated 
" somew here sout h of  the Post O ffi c e "  (Tom Tayl ors tunne l ) .  

Th e coa l a t  th e Krege l  occur rence i n  sec . 22 i s  repor ted to be abou t 3 fee t  
th i c k , .d i r ty ,  a nd to s l a c k  readi l y . Th e coun try roc ks a r e  U m pq ua Format ion 
pebb ly  mass i ve sandstone with some i nte rbedded sha l e .  T he K rege l ve i n  d ips 
a bout 1 5 °  west . The coa l  ve i n  on Ho l me s  C reek is reported to be about 6 i n c hes 
t h i c k . N e i t her occ urre nce was vi s i ted by t he  Department  geo l og i st report i ng t he m . 
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P roduct ion : N o  re cords of product ion ;  howeve r ,  i t  was  reported t hat i n  the ear ly  days some 
coa l from the C amas Va l l ey area was sh ipped to Marshfie l d  for b l acksm i t h i ng 
p urpose s .  

Refe rence :  Departme nt  m i ne fi l e  report , 1 942 , unpub . 

C O MSTO C K  C OAL ( N o .  1 )  

Locat i on :  N �  NW* sec . 1 6 , T .  2 1  S . ,  R .  4 W . ,  on  p r ivate l and 3/4 m i l e  NE  of Comstock 
(ra i l road s id i ng ) .  T he s i te of t he caved adits i s  a t  the mouth of a sma l l  gu l c h  on  
t he wes t  s ide  of Pass C reek . 

De ve l opment : T he re were 4 or 5 short ad its a l l caved . 

Geo l ogy : T he coal i s  a I i gn i te  grade i n  rocks of l ate Eocene Spencer Format ion . T he 
e n c l os i ng sed iments  a re somewhat t uffaceous , The exposure i s  covered by a 
s l ide . Narrow ( 1 - to 2- i n ch )  seams of l i gn i t e  a re separated by l ess p ure bone 
coa l and sha l e  t hat i s  i ron  sta i ned and weathered . I t s l acks  read i l y  i nto sma l l 
c h u nks . T he beds str i ke N NW and d i p  about 1 5 ° E .  

Prod uct ion : N o  re cords avai l ab l e ,  but  smal l q uant i t i e s  were reported l y  m i ned for l oca l  use 
severa l  years ago . 

Re fe rence : Department  m i ne  fi l e  report , 1 943 , u npub . 

N O RT H  U MPQUA - L ITTLE  R IVER  AR EA (N o .  5 )  

Locat i on :  

Deve l opment : 

Geo l ogy : 

H i story : 

Sect ions  9 ,  1 0 , and 3 2 ,  T .  26 S , ,  R .  3 W , ,  and sect ions  2 and 1 1 ,  T . 27 S . ,  
R .  3 W .  

Mi nor , but  deta i l s  are not reported , 

T he coa l beds mark a hor izon i n  t he uppe r Umpqua Format ion  w h i c h  conta i ns a 
t h i n ,  basa l cong lomerate or pebb ly  sandstone grad ing  upward i nto si l t stone , and 
appears to  be of sha l l ow-water or i g i n  (Ba l dw i n ,  1 964) . D ips a re genera l l y  
gent l e  (about 1 5 ° )  east , T h i ck ness i s  not reported , but  beds are sa i d  t o  b e  sma l l 
a nd of subb i t um i nous  grade . 

D i l l er ( 1 898)  reports as fo l l ows :  
" Sma l l beds  of  coa l have bee n found upon the nort h  fork of 
t he Umpqua ;  a l so upon L i tt l e  R ive r a nd Cavitt C reek , as  
we l l  as Coa l  C reek ,  w h i c h  fl ows i n to the  Ca l apooya . A l l 
of these l oca l i t ie s  are near the eastern border of the  Rose burg 
30-m i n ute q uadrang l e  and i nd i cate the accumu l a t ion  of vege 
tat ion a l ong t he shores of the anc ien t  Eocene sea . N one of 
the beds are of cons iderab l e  econom i c  i mporta nce . It is sa i d  
t hat a wagon l oad w a s  take n out on t he nort h fork a nd hau l ed 
to Roseb urg for t r i a l , bu t  i ts q ua l i ty d i d  not prove to be espec 
ia l l y good . Severa l  tons have been removed from a n  ope n i ng 
near t he mout h of Cavi t t  C reek , for b l a cksm i t h i n g ,  but t he 
supp l y  i s  l i mi ted . A n  a na l ys i s  of the coa l from t h i s  l oca l i ty 
shows i ts compos i t ion to be as fo l l ows :  
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Figure 3 1 . This coal seam in the E lkton area was discovered and 

explored about 1 900 . Cool bed no longer exposed and exact loca
tion unknow n .  {Photograph courtesy o f  Douglas County Museum} 
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Ana l ys i s  of coal from near the 
mouth of Cav it t  Creek 

Pe rcent 
Moist ure. , • • • . • • • • • • • • • • • • • • • •  � 
Vo la t i l e  ma tte r . , . . . . . .  , ,  . .  , . .  38 , 54 
F ixed carbon , , , • •  , . . . .  , , . . .  , , 39 , 00 
Ash • • • • • • • • • • • • • • • • • • • • • • • • 1 7 . 80 
S u l p hur  . .  • . .  • • • . .  • . .  . .  . .  . .  . .  0 . 44 

Tota l . . . . . . . . . . . . . . . . . . . .  1 00 . 42 " 

Ba l dw i n  ( 1 964) 
D i l l e r ( 1 898 )  

UMPQUA C OAL C O . (No . 2 )  

Locat i on :  

Deve l opmen t :  

Geo l ogy :  

H i story : 

Refe re n ce s :  

S e es , 1 6  and 28 1  T ,  23  S , ,  R .  8 W,  1 at  t he  head of Me h l  C reek , west o f  
K e l l ogg about 7 m i l es SW of E l kton , 

T here i s  me nt ion  of a 1 0-foot and a 60-foot ad i t  on the coa l seams , Other  c uts  
and short ad i t s  were probab ly  made at  one t i me , T he re has  been no on-s i te  
i n ve st igat ion by t he Department , 

T he area i s  pre sumab l y  u nder l a i n  by Eocene sandstone a nd s i l tstone of t he  Tyee
E l kton Format ion . T he coa l bed s  a re  descr ibed as  fo l l ows : t he  upper seam i s  1 4  
feet t h i c k  b ut ve ry d i rty a nd under l ie s  about 1 25 acres , T he next l ower  seam i s  
2 4  i nches  t h i c k  w i t h  n o  parti ngs a nd reported t o  b e  o f  good q ua l i ty .  T he th i rd 
seam is 5 0  fee t  l ower i n  the se ct ion , 30 i nches  t h i c k , a nd has a 6- i nch  bone 
part i ng i n  the m idd l e ,  T he fourt h seam is reported as 48 i n c hes t h i ck  w i t h  a 
3- i n ch  bone seam , I t u nder !  i e s  t he en t i re hi I I  and  i s  reported to d i p  7 °  NW , 
T he coa l i s  reported to be subb i t um i nous grade . 

T h is coa l fie l d  was d i scovered be fore t he turn of the century  ( F i g ure 3 1 ) , I n 
1 906 the U n ion Pac i f ic Ra i l road became i nte rested i n  t he depos i t s  but t he i r  
i nterest ceased w h e n  t h e  proposed Dra i n -Reedsport Ra i l road w a s  aba ndoned , 
Very I i t t l e  work has bee n  done s i nce  t hat t ime . 

Department m i ne f i l e report 1 1 94 1  1 unpub , 
O regon Dept . Geo l . and M i nera l l ndust . 1 ( 1 940) p .  1 33 ,  



M I N ERAL F U ELS 95 

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

Twe l ve o i l  and gas we l l s have been  dr i l l ed i n  Dougl as County s ince the ear ly 1 920 ' s  (see Tabl e 7 
a nd map ,  F igure 32 ) .  No commerc ia l  quant i t ie s  of o i l or gas have been  d i scovered and no surface seeps 
of petro l e um are known to exist in the county . Traces of hydrocarbons have been  found in severa l of the 
we l l s ,  howe ver .  They occur pr i nc ipa l ly  i n  rocks of t he ear l y  Eocene Umpq ua Format ion . F igure 33 shows 
the o ld  wooden derr ick used in the 1 930 ' s  at the K ern in  s ite near Roseburg . 

o Un ion o Ciork 

Diamond Dr i l l  Co. "' 0 Community Or\ 
o O Kernin 

a Di l lard 0 Wilson 

og] Ri ddle 

Figure 32 . Mop showing  oi l and gas exploration w e l l s  and prospec ts i n  Doug las Coun ty . 

Hydrocarbon fl uoresence and o i l -sta i ned cores were obta ined i n  t he Urani um O i l  and Gas Company 
w e l l i n  Camas Va l l ey , and at a depth of 1 , 640 feet a sma l l  f l ow of petro leum gas was produced on a for 
mation  test . Hydrocarbon f l uorescence was a l so obta i n ed from sam p l es i n  th e G enera l Petro l eum Co . " Long 
Be l l  No . 1 , " Commun i ty O i l  and Gas Co . " S cott No . 1 , " and Un i on Oi I Co . " L i l es No . 1 "  we l l s . 

Gas sand was ind i cated on the e l e ctr i c  l og of t he "Long Be l l  N o .  1 "  we l l  at 4 , 377-4, 386 feet ,  but 
format ion test ing of the thin zone y i e l ded no posi t i ve re su l ts .  Me cha n ica l  prob l ems assoc iated with the 
test ing may account for the amb igu ity . I t i s  d i ffi c u l t  to make ope n-ho l e  tests on zones as t h i n  as t h i s  
one , and the fo�mat ion may have been  damaged by  dr i l l i ng fl u id . F igure 34 shows the equ ipment used 
in 1 957 at the Genera l  Petro l e um Long Be l l s ite near Smi th  Ri ver northeast of Reedsport . 

O i l  and gas are usua l l y  generated at dept h in th ick  sequences of mar i ne sed imentary rock r i ch  i n  
o rgan i c  debr i s . As the o i l  m igrates away from t he source rock through l ayers o f  permeab l e  strata ,  i t  
common l y becomes entrapped under  impermeab l e  obstruct ions a l ong fau l t s ,  at the crests of ant i c l i ne s ,  or  
wi th in  the host strata . Accumul at ions of  oi l and gas  be h ind these obstruct i ons form t he re servo i rs sought 
i n  dri l l i ng . 

I n  Doug l as County sed ime ntary rocks mak ing  up part of t he l ower member of t he Umpqua Format ion 
(Ba l dw i n ,  1 965 ) are the mos't favorab l e  in  terms of  potent ia l  for o i l  product ion . The rocks are t h i ck and 
conta i n  adequate organ ic  mate r ia l  l oca l l y .  Many of the sandstone i nterbeds exh ib i t  permeab i l i ty adequate 
for oi l m igrat i on ,  and potent i a l  structura l and strat i graph i c  traps are numerous . The un i t  is l oca l l y  fau l ted , 
steep l y  fo l ded , and unconformab ly  over l a i n  by the Tyee Format ion and other members of the Umpqua Forma
t ion . I n  add i t ion l atera l va r iat ions i n  I i t ho l ogy suggest the presence of strat ig raph ic  traps w i t h i n  the un i t . 
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Ta b l e  7 .  O i l  and gas exp l oration w e l l s  and prospe c ts in Doug las  Cou n ty (from N ew ton , 1 965) 

C O MPANY 

C l ark , 
S he l don C .  

Community 
Oil  & Gas C o .  
( O i l  Deve l 
opers,  I nc . )  

Diamond 
Dri l l  Con
tract  C o . 

Di l l ard , 
F . W . 

Genera l 
Petrol . 
Corp . 

Kerni n ,  
W . F .  

Kern i n ,  
W . F .  

Me l rose 
Seep 

R idd l e  Gas 
& O i l  
Prod . , Ltd . 

R idd l e  Gas 
& O i l  
Prod . ,  Ltd . 

R idd l e  Gas 
& O i l  
Prod . , Ltd . 

Union 
Oil  Co . 

Ura n i u m  
O i l  & 
Gas Co . 

W i l son 
Form 

WELL NAME 

" Oakl a nd 
Wel l "  

S cott No . 1 

Cool  
prospe ct 
hol e  

? 

L ong Be l l  
N o . 1 

W e l l N o . 1 

D . Coon 
No . 1 

O i l  seep 

A i k i ns 
N o . 1 

Dayto n 
N o . 1 

Wol l e n 
berg 
N o . 1 

L i l es 
N o . 1 

Z iedri c h  
N o . 1 

W ater 
We l l  

LOCAT I O N  A N D  
EL EVAT I O N 

Oakl and area . S E !  
sec . 8 ,  25 S . ,  5 W . 
E l e v .  640 ' 

West of Roseb urg 
SW! sec . 5 ,  27S • , 6W • 
570' N .  of S .  l i ne & 
485 ' E .  of W .  l i ne 
E l e v .  400' G r .  

L ookinggl oss area 
Approx . se c .  2 1 , 27S . ,  
7 W .  E l e v .  800' 

L ookinggl ass area 
S e c .  36 , 27S . ,  7 W .  
E l ev .  580'  

N orth of Reed sport 
sw! sec . 27, 20S . ,  1 (JN . 
1 640 ' E .  & 1 244' N .  from 
SW cor . E l e v .  48 ' G r .  

West o f  Roseburg 
S e c . 1 6 ,  27S . , 6W . 
E l e v .  800' 

DAT E 

1 926 

1 954 

1 9 1 0  

1 9 1 0  

1 957 

1 93 1 -
1 948 

D i l l ard area 1 954-
S E !  sec . 30 , 28S . , 6W . 1 958 
900' S.  of N . l i ne & 900'W . 
of E .  l i ne .  E l e v .  940 ' Gr . 

Mel rose area 
Approx . se c . 2 1 , 
26 s . ,  6 w .  

R i dd l e  area 
S E be c . 27 , 30S . , 6W .  
1 647 ' N .  of S .  l i ne & 
555'  W .  of E .  I ine . E l ev .800 ' 

R i dd l e  area . SW! se c .  34 , 
30S . ,  6W . 960' N . of S .  
l i ne & 1 040' E .  of W . I i ne 
E l e v .  800' 

R i dd l e  area 
N E! sec .  28, 30 S . ,  6W . 
601 ' S .  of N .  l i n e  & 35 ' 
W . of E .I ine . E l e v . 800 ' 

West of Suther l i n  
S E !  s e c  • 2 7 ,  2 5  S .  , 7W . 
1 73 ' S .  & 1 1 44'W . from 
E !  cor . E l e v .  7 25 '  G r .  

C amas Val l ey 
NW! se c .  1 6 , 29 S . ,  
8W . 1 570' S . & 238 '  W .  
o f  N !  cor . E l e v .  1 305 ' 

Look inggl ass a rea . 
Se c . 3, 28 S . , 7W .  
E l e v .  640' 

1 958 

1 958 

1 955 -
1 958 

1 956 

1 95 1  

1 955 

1 950 

DEPTH 

2 235 ' 

3693' 

1 1 09 '  

700' 

9004' 

3900' 

400 ' 

480 '  

1 370' 

1 1 70' 

7002' 

4368' 

R E MA R K S  

Reported considerab l e  amount 
of gas w i t h  a trace of oi l 
(Sm i t h , 1 924) 

Rotary . 0 i l  shows in cores 
1 500-3520'  (Dept . fi l e )  

Gas e n countered a t  605 ' 
( Dept . fi l e )  

Cab l e  too l s .  Some oi l i n  sha l e  
reported (Washburne , 1 9 1 4) 

Rotary . S l i g ht gas show 5345 ' . 
F a i nt amber c ut in cores at 5590 ' . 
Fa int  y e l l ow fl uorescence i n  core 
6040-6060'  (Dept . fi l e )  

Cab l e  too l s . Shows o f  gas a n d  oi l 
reported (Mc C usker , Dept . fi I e) 

Cab le  too l s  (Dept . fi l e )  

L i g ht o i l  reported see n  r i s ing o n  
g a s  bubbl e s  i n  Sout h U mpqua R i ver 
near bank . Near  confl ue nce of 
N orth and South Umpqua Ri vers 
( Dept . fi l e )  

C a b l e  too l s .  No shows reported 
( Dept . fi l e )  

Cab le  too l s .  A sma l l fl ow o f  gas 
was fou nd be l ow 1 000' ( De p t .  fi l e )  

Cab le  tool s .  Sa l t  water 
e ncountered at 7 55' 
( Dept . fi l e )  

Rotary . N o  shows reported 
except for one fai nt hydro 
carbon cut ( Dept . fi I e )  

Rotary . Br ight y e  I I  ow fl uor
e scence i n  cores 4020-4050' . 
S ome gas found at 1 900' 
( Dept . fi l e )  

Sma l l  a mount o f  paraffi n i c  o i l  i n  
we l l  water ( Dept . fi l e , Dol e ,  
J u l y  1 ,  1 953)  
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Figure 33. Wooden derrick used in the 
1 930's a t  the Kernin site near Roseburg . 

Figure 34. Equipment used at the General Petroleum Long Bell 
site near Smith River northeast of Reedsport in 1 957. 
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The midd l e  and upper members of t he Umpq ua Format ion and the Tyee Format ion consist of rhythm
i ca l l y  bedded sandstone and s i l tstone and are genera l l y  l ess than a few t housand feet  t h i ck . T he th i cknesses 
present are probab l y  not suffi c i ent for the generat ion of petrol e um .  The strata may , however , serve as 
rese rvoi r  or trap rock for oi l generated in t he underl y i ng l owe r member of t he Umpqua Format ion . Beds 
as young as l ate Eocene are preserved in a l arge sync l i n a l  depress i on wh ich  covers 430 square mi l es south 
of E l kton . 

Cretaceous rocks i n  sout hwestern  Oregon cons ist of mar i ne congl omerate , sandstone , a nd s i l tstone 
and are more deformed t han t he younger Tert iary un i ts . Suffi c ient organ i c  mater ia l  is ava i l a b l e  in some 
areas to warrant expl oration in req ions of adeq uate t h ickness and favorab l e structure . 

A l t hough most of the o lder  un i t s  of Doug l as County (Tri ass i c  a nd J urass i c )  cons is t  of t h i ck  mari ne 
seq uences of st rata , the spec i f i c  env i ronme nts of deposi t ion , l ow permeabi l i ty , degree of i ndurat ion , 
a nd extent of deformat ion ind i  cote that t hey are not I ike ly  to conta i n  commerc ia l  q uant i t i e s  of o i l  or gas . 

Pri me areas for dri l l i ng are l ocated a l ong the tre nd of t he Eocene shore l i ne from Tenm i l e  to Camas 
Va l l ey and southward . Targets i n c l ude sands of the  l ower member of the Umpqua Format ion and poss i b ly  
parts of t he  Tyee Format ion and t he  m idd l e  and uppe r members of t he Umpqua Format ion . Reservoi rs may 
a l so be deve l oped in C retaceous strata a l ong the contact w i th  the over l app i ng Te rt iary un i t s . 

T he area where ear ly  Eocene vo l can i c  rocks are exposed north of Roseburg shou l d  be avoided1 as 
t hese h ighs  may represent vo l can i c  centers wh i c h  extend to great depth . Prospects w i th  some poten t ia l  
for t he commerc ia l  d i scovery of petro l eum i nc l ude the  area a l ong the marg i n  of the Western Cascades i n  
the north central part o f  t h e  county , where shore ! i ne depos i ts may ex i s t  a t  depth . 

A l ong t he coast near Reedsport , o i l  and gas may have m i grated upd i p  from th i ck  sect ions out to sea 
to become e ntrapped beh i nd fo l ds a nd strat igraph ic  traps near shore . Sands  encountered in t he General  
Petro l eum w e l l northwest of Reedspor t w ere  too imperm ea b l e  to be consi dered as reservoir roc ks , bu t 
s im i l ar roc ks to th e sou th may be more favorab l e . Th e Umpq ua Forma tion i n  th e G enera l Pe tro l eum we l l 
y i e l ded num erous traces of hydrocarbons . 

Probabl y t he l owest rank i ng prospect of any promise is t he E l k ton-T ioga Bas i n . T he sed i mentary 
section i n  th i s  area is be l i eved to be more than 1 5 , 000 fee t  th i ck . Poss i b l y  fo l d i ng and fa u l t i ng on a 
l oca l sca l e  w i t h i n  t h i s  sync l i na l  struct ure cou ld  have trapped commerc ia l  quant i t ies  of o i l . Even  the 
Tyee Format ion may have some potent ia l  in t h i s  area . 

New inte rpre tat ions of geol og i c  or ig in  based on the p l ate tecton ics  t heory may g i ve r i se to better 
ideas in prospect i ng for o i l  a nd gas in the future . 

G e o t h e r m a l R e s o u r c e s  

T he earth i s  a tremendous re servo i r  of heat wh i c h  cont inues to be generated by the decay of rad io
act ive e l e ments i n  i ts i nter ior . Th i s  nat ura l heat of t he earth  sometimes occurs c l ose e nough to the surface 
to be uti ! i zed as energy from natural steam or hot water . T hese " hot spots " w here t here i s  a greater than 
norma l heat fl ow at the  surface usua l l y  are found near areas where vol can ic  act i v i ty has occurred in t he 
re l ati ve l y  recent geol og i c  past . T he western Un i ted States i nc l ud ing Oregon i s  cons idered to have a h igh  
pote nt ia l  for fi nd i ng usab l e  geotherma l e ne rgy . 

Doug l as County has severa l i nd i cators that may po i nt to h i gh  heat fl ow and there fore pote nt i a l  
sources for geotherma l energy . Hot spri ngs , mercury m i nera l izat ion , a nd  i ntens ive rock a l terat ion are 
s igns of geothe rma l act iv ity . 

T he Umpqua Hot Spri ng i n  the Toke tee a rea (se c .  20, T .  26 S . ,  R .  4 E . ) , t he extens ive qu i cksi l ver 
mi nera l izat ion in the Nonpare i l -Bonanza area , and extens ive rock a l te rat ion and nat i ve su l fur near Hol e 
i n-t he-Ground a t  the head of. t he South  Umpqua R i ver are on ly a few o f  the surface i nd i cators o f  present 
or past h i gh  temperature . T hese may serve as start ing points in eval uat i ng t he geothermal  potent ia l  of 
t he county . 
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GLOS SARY 

Ac ti no l i te . A br igh t  green  to gray i s h-gre e n ,  b l aded to fi brous , i ron-bear i ng vari e ty of t re mo l i te 
be long i ng to the amph i bo l e group of m i nera l s .  

A l l uv ia l . Perta i n i ng  to depos i ts made by f low i ng wate r ,  as a sa nd and grave l bar . 
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Amph ibo l e .  A group of roc k-form ing  m i nera l s t hat a re ge nera l l y  pr i smat i c ,  b l aded , or fi brous . They 
conta i n  var iab l e amounts of  magnes i um ,  i ron , ca l c i um and sod i um a l ong  w i t h  s i l i ca  a l um i na and 
wate r . A few of the more common vari et ie s  are hornb l e nde , tremo l i te -a ct i no l i te ,  an thophy l l i te, 
a nd g l a u cophane . 

Amph i bo l i te .  A metamorp h i c  roc k  cons i st i ng ma i n l y  of amph i bo l e  and some  p l ag ioc l ase fe l dspar . 

Amygdo ida l . Pe rta i n i ng  to vo l ca n i c  rocks havi ng numerous  gas cavi t i e s  (ve s i c l e s )  t hat a re fi l l ed  w i t h  
secondary m i ne ra l s .  

Andes i te . A vol can i c  rock  havi ng  a compos i t ion  i n te rmediate between basa l t  and rhyol i t e . 

Ant igor i te . A m i nera l  be l ong ing  to the serpent i ne group (hydrous magne s i um  s i l i cate s )  genera l l y  formed 
by hydrotherma l a l te rat ion of pe r i dot ite or do l om ite . 

Arg i l l i te . A rock der i ved e i t her from s i l tstone , c l aystone , or s ha l e  t hat has u ndergone a somewhat 
h i gher degree of i ndu rat ion t han  i s  present  i n  those rocks . Arg i l l i t e  holds a n  i ntermediate pos i t ion  
between  sha l e  and  s l ate . 

Arkosi c .  Perta i n i ng to a sandstone composed l arge l y  of q uartz and fe l dspar gra i ns .  

Aug i te . A ca l c i u m ,  magnes i u m ,  and i ron-bear ing a l um i num  s i l i cate m i nera l be l ong i ng to t he pyroxene 
group . 

Azur i te . A deep-b l ue , se condary hydrous copper carbonate m i nera l . 

B itumi nous . A rock conta i n i n g  var iab l e amo unts of so l id and semi -sol id hydrocarbons as aspha l t .  A l so 
a soft coal h i g h  i n  carbonaceous matte r and w it h  1 5  to 50 percen t  vo l ati l e s .  

Born i te . A redd i sh -b rown ore m i nera l  o f  copper (C u5 FeS4) ofte n w i t h  i rr idescent p urp l e  tarn i s h . 

Brecc i a . A rock  made up of h i gh l y  angu l ar  coarse fragme nts . May be sed i mentary , vol can i c  or formed 
a l ong a fau l t  by i ts c ru s h i ng  ac t ion . 

B uch i a  p ioch i i . A sma l l foss i l pe l ecypod that l i ved dur ing  l atest J urass i c  t i me . 

C a l c -a l ka l i c .  An  i g neous rock  ser i e s  havi ng a re l at ive l y  h i g h  a l ka l i - l ime  content .  

C a l c i te . A common rock-form i ng m i nera l  composed of ca l c i um carbonate ; t he  major  const i t uent  of 
l ime stone and often  a gangue m i nera l in s u l f ide-beari ng ve i n s . 

C ha l cedony . A cryptocrysta l l i ne  form of q uartz . I t  occurs as c he rt , jaspe r ,  agate , e tc .  

C ha l coc i te . A l ead -gray copper s u l f ide m i nera l  conta i n i n g  79 . 8  percent coppe r . 
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C ha l copyr ite . A brass -ye l l ow copper- i ron-su l f ide mi nera l conta in i ng  34 ,5  percent copper . 

C hert . A cryptoc rysta l l ine s i l ica rock (chal cedony) ge neral l y  of mar i ne or i g i n . 

Cove l l i te , An i nd igo b l ue secondary copper sul fide ore minera l  conta in ing  66 . 4  per ent copper .  

C ri stoba l ite . A h igh -temperature si l ica mi nera l found i n  vo l can ic  rocks . 

Dacite . The extrus i ve , (fine -gra i ned ) equ iva l e nt of a quartz d iorite . 

De l ta ic . Perta i n ing to sed imentary deposits l a id down i n  a r i ve r  de l ta .  

D iorite , A pl uton ic  igneous rock composed essent ia l l y  of sod ic p l agioc l ase fe l dspa r with var iab le  
amounts of  hornb l ende , biotite , or pyroxe ne and occas iona l l y  sma l l amounts of  quartz and orthoc l ase . 

Ep idote . A I i ght green s i l i cate mi nera l  conta in ing  cal c i um,  a l uminum and i ron , 

Fe l dspar . An important group of rock-form ing m i nera l s  i nc l udi ng orthoc l ase ,  mi croc l ine , p l agioc l ase ,  
and anorthoc l ase that are a l uminum s i l i cates wi th variab l e  amounts of potassi um ,  sod i um ,  and cal c ium . 

F l uvia l . Depos ited by stream or r ive r act ion . 

Foram in i fera . An important group of un ice l l u l a r  marine an ima l s (protozoa ) whose ske l etons (usua l l y  
m i croscopic i n  size ) are good i ndex foss i l s .  

Gangue . Non-va l uab l e  mi nera l s assoc iated with ore m ine ra l s .  

Garnier i te , A gree n ,  hydrous , n ickel -magnesi um s i l i cate ore minera l . 

Goeth i te , A crysta l l i ne hydrated oxide of i ron mi nera l s im i l ar to l imon ite . 

Harzburg ite . A variety of pe ridotite (u l tramafi c )  rock conta i n i ng o l i v ine and orthorhombic pyroxene . 

Hercynite . An i ron sp i ne l , FeAI 204 . A massive , fine granu la r ,  b l ack m inera l . 

Hogged fue l . F i ne l y  chopped waste wood mater ia l  somet imes used as a reductant i n  sme l t ing . 

Horse . Waste rock inc !  us ions w i th i n  ore deposits . 

K ao l i n ized , Format ion of a kaol i n  c l ay by e i ther weathe r i ng or hydrot herma l a l te rat ion processes . 

Late r i te , A redd ish res idual  soi l deve l oped i n  hum id ,  trop ica l , or subtropi cal  reg ions of good drai nage , 

L i mon ite . A ye l l ow-brown hydrous i ron ox ide mi neral . 

Mal ach i te . A gree n ,  copper carbonate wh ich  is a common secondary mi nera l and ore of coppe r .  

Mansfie l d ite . A whi te to pa l e  gray , hydrous , a l um inum arsenate m inera l  that occurs a t  Hobart Butte . 
I t  is i somorphous wi th sc9rodite . 

Mant l e , The l ayer of the earth between the crust and core be l ie ved to cons ist of u l t ramafi c rock i n  a 
semi-p l ast i c  condi t ion . 
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Marcas i te . The orthorhombic  form of i ron su l fide (FeS2 ) deposited in  a l ow temperature and ac id 
env i ronment . T he more stab l e i sometr i c  pyr i te  wou l d  form in  an a l ka l i ne env i ronment . 

Metac i nnabarite or metac i n nabar . A b l ack  polymorph of c i nnabar (HgS )  that c rysta l l i zes  i n  the 
i sometr i c  system (tetrahedra l )  and i s  usua l l y  assoc iated with marcas i te . 

M i caceous . Composed of or resemb l i ng  m i ca - havi ng th i n  p l ates or sca l e s .  

Montmor i l l on i te , C l ay m i ne ra l s w h i c h  are hydrous a l umi num s i l i cates w i t h  var iab l e  amounts of 
magnes i um ,  ca l c i um ,  and other i mpuri t ie s . Montmori l l on i te i s  the ch i e f  const i t uen t  of benton i te  
and ful l e rs eart h . 

Monzon i te . A granu l ar p l uton i c  rock  t hat conta i ns approx imate l y  equa l  amounts of orthoc l ase and 
--PfOgiOCTase fe l dspars . Q uartz is usua l l y  prese nt ,  b ut if greater than 2 percent the rock is ca l l ed 

a quartz monzoni te . 
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Mul l i te , An a l uminum s i l i cate wh i c h  is stab l e at h igh  tempe rat ures  and used i n  ceram i c  wh i teware and 
re frac tor ie s . 

Oroge ny . T he per iod of (or process of) reg iona l  mounta i n  b u i l d i ng ,  i nvo l v ing  fo l d i n g ,  fau l t i ng ,  and 
up l i ft .  

Pe l e cypod . C l am ,  musse l , oyste r ,  e tc , I nvertebrate , b iva l ves  of t he p hy l um Mol l usca . 

Pe l i t i c . Perta i n i ng to sed i me ntary rocks t hat are f i ne -gra i ned ,  arg i l l a ceous and a l um inous . 

Per idot i te . A nonfe l dspat h i c  p l uton i c  rock cons i s t i ng  of o l i vi ne ,  w i th  or w i t hout other maf i c  m i nera l s  
such as pyroxenes ,  amph i bo l e s , sp i ne l s ,  a nd somet i mes  m i cas . 

Phyl l i t i c . Hav ing  a metamorphi c fo l iated texture i ntermed iate between a s l ate and a sch i st ,  i . e . ,  
coarser tha n a s l ate and fi ner than a sc h ist . 

P i cro l i te , A col umnar, semi fi brous vari ety of serpe nt i ne . 

P l u ton ic . R efers to a n  i gneous roc k wh i c h  has crysta l l ized from a mo l ten magma a t  g rea t  depth . 

Porphyr i t i c . A textura l  term for t hose igneous rocks wh i c h  have l arge crysta l s  (phenoc rysts) set i n  a 
f iner groundmass . 

Propy l i t i c  a l tera t ion . A roc k a l tera t ion cons i s t i ng  of th e abu ndan t  deve l opm e n t  of ch l or i te and pyr i te ,  
somet imes epi dote ,  and i n  some i ns tances carbona tes and a l i t t l e ser i c i te .  

Pyroxene . An i mportant g roup of rock-form i ng mi nera l s  havi ng a compos i t ion s imi l ar to t he amph i bo l es ,  
but l ack i ng wate r . Some of the more common vari e t ies  i nc l ude : enstat i te , aug i te , hypersthene , 
d iopside , and p i geon ite . 

R hyol ite , A fi ne -gra i ned i gneous rock havi ng a chemica l  composi t ion  si mi l ar to grani te , occur ing as 
flows or mi nor i ntrus i ves . 

Sapro l i te .  Thorough ly  decom posed (wea th ered) earthy un tra nsported roc k .  
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S ch i st , A crysta l l i ne metamorp h i c  rock hav ing  strong  para l l e l  fo l ia t ion  d ue to pre ferred or ientat ion  
-ofencl osed m i caceous ,  prismat i c  or tabu l ar m inera l s .  

S corod ite . A pa l e  green to brow n , hydrous i ron arsenate m i nera l w h i c h  i s  i somorphous w i th  mansfi e l d ite . 

S ider ite . A g ray to brown iron carbonate (FeC03) m i nera l . 

S p ha l erite , A ye l l ow ,  brow n ,  or b l ack resi nous z i nc  su l fide (Z n S )  mi neral . 

Tennant i te . A dark gray to b l ack , meta l l i c ,  su l farse n ide of coppe r a nd i ron m i nera l  w h i c h  i s  i somor
phous w ith tetrahedrite and may conta i n  some ant imony . 

T remol  i te . Usua l l y  g ray to w hite , b l aded or fibrou s ,  amph i bo l e mi neral assoc iated w i th metamorph i c  
rocks .  

T r idymi te , A h i g h -temperature form o f  si l i ca ( S i 02) .  Occurs i n  s i l i ceous vol can i c  rocks . 

T u ff .  A rock formed of compacted vo l can i c  fragments , genera l l y  sma l l e r  than  4 m i l l imeters i n  d iameter , 
-----var iet ies conta i n i ng l arger fragments a re g i ve n  mod i fi e rs such as I api l l  i t u ff,  t uff brecc ia , etc . 

U l tramafi c . An ad ject i ve used to descr ibe a rock havi ng a re l at ive l y  h i g h  magnesi um and i ron conten t ,  
l ess than  45 percent s i l i ca ,  and virt ua l l y  no q uartz o r  fe l dspar . I n c l udes per idot i te a nd serpent in i te . 

Unconform ity . A surface of eros ion or nondepos i t ion , usua l l y  the former ,  that separates younger strata 
from o l der rocks . I f ,  as  is common ,  the sets of  bedd ing  a re at an a ng l e  to each  other , i t  i s  ca l l ed 
a n  angu l ar unconformi ty . 

Zo is i te , A usua l l y  g rayi s h-w h ite secondary m i nera l  be l ong i ng to the epidote group . 
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EXP LANATION 

l:o<id oa1 I 
Dune Sands and Alluvium 

Deposits of silt, sand, and gravel in the larger river valleys (Qal) and luc:a/ 

accumulations of dune sands alonfl t11e coast (Qd). 

� ob i  
Pumice and Intracanyon Flows 

Su rficial deposits of ash-fall dacitic tuff (Qp) and in tracanyon {lows o( olivine 

basalt m1d olivine- bearing andesite (Qb). 

Open- tex tured olivine basalt and olivine- bearing andesite. 

[!;] 
Sardine Formation 

llasalt and dacite-andesite (lows overlain by a lleries of platy hypersthene andesite 

(lows. 

Top Tot 
Little Butte Volcanic Series 

Massive beds of dacitic cwd andesitic ash-flow tuff (Top) and lesser amounts of 

{low rock of andesitic and basaltic composition (Tot). A distinc tive basal 

rh yodacitic ash-flow tuff is recnjJnized in sou thern Douglas County. 

[!;] 
Colestin-Fisher Formation 

Massive green ish-gray p u m iceOU$ lu ff, andesilic luff br<!ccia, andesite nows, 

conglomerate, tuffaceo us sand$lone, and siltstone. 

G) 
Late Eocene Sedimentary Rocks 

.Massive, friable, arkosic sandstone (Spencer Formation) in the Coms tocll area, 

and micaceous, arkosic, deltaic sandstone (Coatedo Formation) in western 

Douglas County. 

I Tet I Tael 
Tyee-Elkton Formation 

R hy th m ically bedded, b u ff to greenish-gray , arkosic, micaceous sandstone and 

dark siltstone passing upward into a dominantly sills/one section. 

[2;] 
Umpqua Sedimentary Rocks 

Rhy thmically bedded sandstone and siltsto'le. 

� 
Basalts of the Umpqua Formation 

Tholeiitic olivine- bearing basalts similar in composition to the volcanic rocfls on 

the (loor of the Pacific Ocean at the presen 1 lime. 

� 
Cretac-eous Sedimentary Rocks 

Chert-pe b ble conglomerate and medium-bedded lithic sandstone and siltstorte of 

the R iddle Formation ;  dark-gray sandy siltstone and fine- to medium- grained 

sandstone of tiJe Vays Creek Formatio n ;  and conglomerate, sandstone, and 

siltstone of Late Cretaceous age. 

� 
Dothan-Otter Point Formation 

.i\fassive to thickly bedded graywac/1e sandstone with thin interbeds o{ dark 

siltstone (Dothan Formation) and a divrm�e a�>.�em b lage of sl1eared graywacl�e, 

silllilOne, greenstone, and limestor1e (O t ter Poin t Formation). 

Dark slaty siltstone and lesser amou r1 ts of in terbedded graywaclle sandstone and 

occasional lenses of conglomerate. 

-
Jurassic Volcanic Rocks 

Volcanic rocks of Jurassic age, fncludes andesitic breccia:; and flow ror:ks o{ the 

Galic•� Formaiion, Rogue Formation, and Dothan Formation. 

� 
Applegate Group 

A mphiholili:, slate, slaty siltstone, chlorite schist, quartz-m ica schist, and 

q uartzite represen ting metamorphosed sandstone, shale, and volcanic rock. 

I NTR US I V E  ROCK 

-
Tertiary Intrusives 

Dikes and .�ills of g11b b ro and basalt o{ middle Tertiary age in tfw Coast Range and 

a /Jaricty o{ small- in trusive bodies in the IVe:;lern Ca.�cade.� composed of medium

to {inc-grained rock of basaltic to rhyodacitic composition. 

Igneous Rock 

Granitic- textured igneous rock of Nevadan age ranging in r:ompo.�Hion fro m 

granite to diorite. 

-
Serpentinite and Minor Peridotite 
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.�cal ll!rcd relict bodies of the paren t u/ lrama(ir: rocl1. 
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