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F O R E W O R D  

Oregon 's meta l -min i ng i ndustry i n  recent years has essent i a l ly  been one of strateg ic  mi nera l product ion . A 
ma jor contri butor to the state 's  mi nera l product ion and a strateg i c  mi nera l is qui cks i l ver . The l i qu id meta l i s  
more wide l y  distri buted i n  the state than any other va l uab le meta l l i c  minera l . This i s  probab ly because of the 
c l ose assoc iat ion of qu icks i l ver with volcanism and , as i s  genera l l y  known , O regon has a g reater area of vol 
can i cs than any other state except Hawa i i . Severa l ma jor min i ng distr i c ts at widespread p laces have been de
l i neated , and f ive mines have produced important quanti t ies of meta l . The prospects for further mi n ing of 
qu i cks i l ver and the d i scovery of new'ore d�pos i ts appear to be good . 

Stra teg i c  mi nera l s  are those whi ch ar ,e abso l ute ly  necessary for production of meta l s  needed to g ive spec ia l  
properties to  stee l  (for armor, jackets for armor-pierc i ng she l l s ,  for too l s  and d ies, and the I i ke) and for other 
uses for whi ch there are no satisfactory subst i tutes . These mi nera l s  are requi red for the successfu l conduct of a 
war - e i ther hot or c:;o ld . Unavai lab i l i ty of strateg ic  mi nera l s ,  even those wh ich  are needed i n  re l ative ly mi
nute amounts , can have serious national consequences out of  a l l  proporti on to the i r  dol la r  va l ue .  

I t  has been the custom of the Un i ted States to re l y  on imports of the strateg i c  minera l s  during t imes of peace 
or per iods of re l ative economic  stabi l i ty ,  but during war t ime, when sea l anes are c l osed or hazardous, to offer 
i ncentive pri ces for supp l ies from domest ic sources . The resu l t  has been a market pr ice for the " strateg ies " that 
has f luctuated wide l y .  The author of this bu l l et i n has referred to this si tuation as a " yo-yo pol i cy . "  Many 
times the f l uc tuati ons vary rapid l y ,  w i th the resu l t  that greater i nvestments are made in exp l or ing for or deve l op
i ng the strateg i es than the market can reasonab l y  support ( i n  the case of a rap id ly  r i s ing pri ce) , or it is imposs ib le  
to  amorti ze i nvestmen ts ( i n  the  case of  a rapi d l y  dropping market) . The  l ong-range resu l t  of  th i s  i s  three-fold . 
The prospector fi nds i t  d i ffi c u l t  to know where to concentrate h i s  efforts in h is  search for m inera l s  and therefore 
becomes frustrated and l oses i nterest; the respons i b l e  mi n i ng company cannot just ify a domest i c  exp l oration pro
gram or l ong-range i nvestments and therefore avoids the strateg i c  fi e l d; and the i nvestor vi ews the strateg ies as 
a l ong-shot gamb le  and therefore shows I i tt l e  i n terest,  or he requ ires returns or secur i ty far greater than the usual 
investment, wi th the resu l t  that l i tt l e  money is avai l ab le . 

The answer, of course, is a Nat iona l  Mi nera l s  Po l i cy that wi l l  bri ng some stabi l i ty to th is  "Ach i l l es hee l " 
i n  the national economy . But,  surpr i s ing ly  and i nconceivab ly ,  th is has never been forthcoming even though i t  
has been repeated l y  urged b y  the minera l i ndustry and the Western Governors Conference . The on l y  precaut ion 
that the Federa l p l anners have ever taken to i nsure a conti nu i ng supp ly  of strateg i c  minera l s  was in the 1950's, 
when a nati ona l  stockpi l e ,  based l arge l y  on imports, was accumu lated . And now we see the domestic supp l i ers 
to the stockpi l e  ca l l ed before Congressi ona l commi ttees and subjected to vari ous i nvest igat ions! They a l so must 
face the threat of hav ing the stockpi l e  accumu l ati ons dumped on an a l ready depressed market . 

The resu l t  of th i s ,  of course , is a dead strateg i c  mi nera l s  i ndustry i n  the Uni ted States wi th a complete de
pendence on overseas sources . A by-product i s  the d i sconti nuance of prospecting and deve l oping and a l oss of 
any ore tha t might have been l eft at the time a mi ne was forced to c l ose . 

Of a l l  the strateg i es ,  none has had a more spotty h istory than qui cksi l ver . Today the market is depressed 
and there are on ly  four mi nes operati ng in a l l of the Un i ted States . I t  seems l i ke l y  that two of these wi l l  c lose 
before the year is out . Oregon has not had a ma jor producer in operati on for over a year and prospecti ng is at 
a standsti l l .  But h i story has taught us that a t ime wi l l  come when the demand for qu i cksi l ver wi l l  become cri t
i ca l . Then this bu l l e t i n  wi l l  prove i nva l uab l e . It cou ld  we l l  be that this record may st imu late interest even 
now, s ince it i s  a compend i um that deserves study . There i s  the poss ib i l i ty a l so that works such as this wi l l  en
courage the Federa l Government  to enunciate a Nati ona l Minera l s  Pol icy . 

February 14, 1 963 

i i  

Ho l l i s M .  Do le 
D i rector 
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QUI CKSI L V E R  I N  O REGO N  

By 

Howard C .  Brooks 

Pa rt I. Economics and Geology of Quick silver 

I n t r o d u c t i o n  

Purpose and scope of study 

This bu l l et in  was prepared to repl ace Bu l l e ti n  4, "Qu i cksi l ver Deposi ts in Oregon," wh i c h  was pub l i shed 
by the Oregon Department of Geo logy and Mineral I ndustr ies in 1938 . S i nce that t ime many other qu icks i l ver 
deposi ts have been found and add i t iona l i nformation obta i ned regard i ng the geo log i c  occurrence and d i stri but ion 
of depos i ts .  Th is  has necessi tated the compi l ation of a new vol ume on Oregon qu icks i lver . 

Bu l l e t i n  55 is i n  two parts . Part I d i scusses the econom i cs of qu icks i lver i n  genera l and the d istr ibut ion , 
product ion,  and geology of qu icks i lver i n  O regon . Part I I  descr ibes  the geol ogy and h i story of i nd iv idua l areas 
and m ines . For purposes of present ing the materi a l  i n  Part I I ,  the state has been d ivided arbi trari l y  i n to s ix  
reg i ons: Chapter 1,  Southwestern Oregon; Chapter 2 ,  Northwestern O regon; Chapter 3 ,  North-centra l O regon; 
Chapter 4, South-centra l O regon; Chapter 5,  Southeastern O regon; and Chapter 6 ,  Northeastern O regon . 

The i nformat ion for B u l l e t i n  55 was com pi l ed by the wri ter duri ng the four-year peri od of 1957-1960 . Most 
of the depos i ts descri bed were exam i ned and an exhaustive search was made of a l l known publ i shed and unpub-
1 i shed data . Severa l of the qu icksi l ver d i str i c ts and m i nes are descri bed i n  reports by the U . S .  Geo log ica l  Sur
�ey and other agenc i es (see b ib l i ography) . Reference i s  made to these publ i cati ons and much of the mater i a l  
conta i ned i n .them has been summari zed . Th i s  bu l l e t i n,  however , i s  not i ntended t o  repl ace the more deta i l ed 
accounts, but to supp l ement them by br i ng i ng together i n  one vo l ume an over-a l l  p ic ture of the qu i cksi lver i n
dustry i n  O regon , together wi th brief descr i ptions of  each  depos i t .  

Acknowl edgments 

The wr i ter wishes to thank the many persons who he l ped in the compi l at ion and publ i cation of th i s  bu l l e ti n .  
Parti c u l ar grati tude i s  extended to Howe I W i  I I i ams and Robert R .  Compton of the U . S . Geo log i ca l  Survey for 
perm iss ion to use the i r  unpub l i shed manuscri pts and maps of severa l southwest O regon qu icks i l ver d i stri cts and 
m i nes, and to the i r  col l eague , Edgar H .  Bai l ey, for making th is  i nformat ion avai l ab l e . 

Staff members, both past and present, of the State of Oregon Department of Geo logy and Mi neral I nd ustr ies 
contr ibuted materi a l l y  to th i s  bu l l eti n . Much assi stance came i n  the form of mi ne-fi l e  reports and publ ished 
data of past department i nvest igat ions . More current ass i s tance came from staff geol og i sts who a ided the wri ter 
i n  the fi e l d  and who offered constructi ve cri t ic i sm concern ing the manuscr i p t .  O ther personne l  he l ped immeasur
ab ly  by perform i ng chem ica l  assays, locat ing source materi a l , drafti ng maps, and ed i ti ng and prepari ng the man
uscr ipt  for pub l i cation . To a l l of  these the wri ter i s  exceed i ng l y  gratefu l . 

The author wishes to thank the many qu icks i l ver mi ners, prospectors, and m i ne operators and owners through
out the state who gave free ly  of the i r  t ime, know ledge, and hospi ta l i ty . W i thout the i r  he l p comp l eti on of th i s  
work wou ld have been v i r tua l l y  imposs i b l e .  A l though mention of  a l l o f  them cannot be made i n  t he  space a l 
l owed, spec i a l  thanks are due to Bert Avery and Tom Bidwe l l at the Bonanza mi ne; F .  E .  Lewis a nd C larence 
McC l ai n  at  the H orse Heaven mi ne; the E i ckemeyer brothers at  the Maury Mounta i n  m i ne; Pau l Sorensen and 
Roy H i ckman at the Bretz m i ne; Dan ie l  I .  Mi l l s,  at  the B l ack Butte m i ne; Ed Sta l ey, Dayton G lover, David 
Westbrook, and Frank Reid, Pri nevi l i e; A I Barte l l  and R . R . Wh i t ing ,  Portl and; Mar ion Hew le tt, Baker; Stuart 
and James Ch i sho lm, Rogue . R i ver; A . G .  R odgers, Tra i l ;  David Cri spen, Mi l o; the l ate C .  C .  Kub l i ,  Jackson
vi l l e; and Harry and Dona l d  A l exander , F ie lds, Oregon . 



4 QU I C KS I LVER I N  O REGO N 

A.  J .  Kauffman, C l ara Hutch i son, N orman S .  Petersen, and Kenne th Baber of the A l bany offi ce of the 
U. S.  Bureau of Mi nes a i ded grea t l y  in maki ng avai I ab l e  product ion sta tist i cs . Much h i stor i ca l  i nformat ion 
about the mu l t i tude of corporati ons wh i ch have contri buted to the deve lopment  of o

·
regon ' s qui cksi l ver i ndustry 

came from the fi l e s  of the State Corporat ion Department . 

E c o n o m i c s  of Q u i c k s i l v e r  

Propert ies of qu i cks i lver 

Mercury, or " qu i cks i l ver" as it i s  more popu l a r l y  ca l l ed by men of the mi n i ng i ndustry, i s  a heavy (spec i fi c  
gravi ty 1 3 . 6  a t  0 °  C) , s i l ver-wh i te sh iny  meta l that i s  l i qu id  a t  ord i nary tempera tures . I t  so l i d i fies to a ma l l eab le  
sol id  at  -40° C and boi l s  to  a co l or l ess vapor at  358° C .  Mercury i s  t he  on l y  meta l l i c  e l ement (except ga l l i u m) 
that is l i qu i d  at ord i nary tempera tures . I ts vo l ume expands or contracts un i forml y over a wi de range of temper
ature; i t  does not wet g l ass, i ron, or s tee l ;  it i s  h i g h l y  stab .l e in air under ord i nary cond i t ions; it i s  an excell ent  
conductor of heat and e l ectri c i ty; i t  u n i tes or  mixes read i l y  wi th  many other meta l s  to form ama lgams; and i t  
forms tox ic  compounds for use i n  many agri c u l tura l and pharmaceut i ca l  preparat i ons . 

Uses of qu i cks i lver 

The use of qu i cksi l ver and c i n nabar (mercuri c su l ph ide) , the chief mi nera l from wh i c h  i t  i s  recovered, i s  
ment ioned i n  records dati ng back  to  t he  four th century B . C . Ear ly  wr i t i ngs i nd i cate t ha t  qu i cksi l ver was known 
by the anc i ents to be effect ive in recover i ng gold and s i l ver from ores, but i ts pri nc ipa l  uses were for med i c i n a l  
purposes a nd  for g i l d i ng ama l gamab l e  meta l s .  C i nnabar was used i n  cosmet ic s  as rouge, and  i n  t h e  arts as ver
mi l i on ink and pa i n t .  

More i mportant i ndustr i a l  appl i cations of qu i cksi l ver began when the Pat io process for the recovery of s i l ver 
by ama l gamat ion was i nvented a t  Pachuca, Mexi co, in 1 557 . The mercury barome ter was i nvented in 1 643 and 
the mercury thermometer in 1 720 . Mercur i c  fu l mi nate for detonati ng exp los ives was i nvented in 1 797 . S i nce  
these si mp l e  beg i n n i ngs ,  i n creasi ng consumpti on of qu icksi l ver has  para l l e l ed i ndustri a l  and  sc i ent i fi c advance
men ts .  

The fi rst substan ti a l  i ndustri a l  use of qu i cksi l ver in  the Un i ted States was in  the ama l gamat ion process for 
the recovery of go ld  and s i l ver from ores.  W i th the deve lopment  of the cyan idat i on and f l ota t ion processes i n  
1 890 th i s  use of qu i cksi l ver began t o  d i mi n i sh .  Furthermore, si nce l i t t l e  g o l d  i s  be i ng mi ned i n  t h e  Un i ted Sta tes 
today, on l y  a very sma l l  percentage of the Un i ted S tates ' mercury supp l y  i s  now consu med in i ts recovery . 

Mercury has many appl i cat i ons because of the unusua l properties of the meta l ,  i ts vapor, and i t� c;,mpounds . 
Because i t  is of h i g h  densi ty and an exce l l ent heat conduc tor, mercury me ta l i s  used for many i nd ustr i a l  and 
control i nstruments such as barometers, compensati ng c l ock pend u l u ms, gas pressure and tank  gauges, f l ow me 
ters, h i g h-vacuum d i ffusion pu mps, weigh tometers, gyroscopes, and c l utches or sea l s  on sma l l  e l e c tr i c motors or 
other apparatus . As an exce l l en t  conductor of e l ec tri c i ty,  mercury is parti c u l ar l y  su i ted to e l ec tri ca l  apparatus, 
i n c l ud i ng mercury swi tches and fuses, re l ay tubes, mercury-arc rect i f i ers and osc i l l a tors, mercuri c oxide ba t
ter ies, vari ous vapor l amps, and the cathodes used in the e l e c tro ly t i c  processes for the manufac ture of ch l or i ne 
and caus t i c  soda from sa It . 

Mercury ama lgama tes readi l y  wi th many meta l s : copper, b i smuth, cadmi u m, l ead , sod i um, t i n,  and zi nc 
i n  add i t ion to the c l ass i c  examples, go ld  and s i lver . A notab le  except ion i s  i ron . Mercury ama l gams ore used 
for denta l  appl i cati ons, bear i ngs, so l ders, and type . Mercury vapor i s  empl oyed effect ive l y  in e l ec tri c power 
generation in areas defi c i ent in hydro-e lec tri c power and l ow-cost fue l s; it i s  a l so used for process heat i ng and 
temperature contro l , and for sensi t i zi ng photograph i c  fi l m .  

Except for mercurous ch l or ide and the mercury su l ph ides, most mercury compounds are extreme l y  tox ic . 
Mercury, therefore, serves as a base ma ter i a l  i n  fung i c ida l  and i nsect i c ida l  compounds i n  agri c u l ture and i n  an
t i septi c,  medi c i na l ,  and germi c ida l  preparat i ons . The ox ide i s  used i n  ant i fou l i ng pa i n t  for sh i p  bottoms . Mer
cury fu l mi nate i s  an exp los ive used in mun i t i ons and b last ing caps . 

Large quant i t ies  of mercury ar� required for the i n i t i a l  i nsta l l a ti ons of mercury-vapor boi l ers i n  power gen
erat i ng un i ts and p lants for the  e l ec tro l y t i c  separat ion of  c h l or ine  and caust i c  soda.  However, once the  meta l 
is added to these systems i t  is not d i ssi pa ted and may be rec l a i med if the p l an ts are d i smant l ed. Requ i rements 
for a new i nsta l l at ion range from one to severa l thousand fl asks .  
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Re l at ive l y  l i t t l e  mercury is recovered from mos t  of the arti c l es i n  wh ich  i t  is used . Mercury scrap has been 

avai I ab le  in too sma l l  quant i t ies  to have much commerc i a l  i n terest . The quan t i ty of secondary mercury produced 
in the Un i ted States dur i ng the years 1 953-57 was on l y  about 12 percent of the amount consumed . 

Extraction processes 

The extract ion of qu i cks i lver from i ts ores is a comparat ive ly  s imp le  process and near ly  every m i ne  has i ts 
own extrac tion faci l i t ies . 

The s imp lest and most effi c ien t  method of recovery is to roast the ore i n  order to vo l a ti l i ze the qu i cksi l ver, 
then co l l ect  the meta l in a condensi ng system through wh ich  the vo lat i l es are conducted . Roast ing temperatures 
are ord i nari l y  ma i n ta i ned in excess of the boi l i ng poi n t  of qu i cksi lver ,  1 , 076° F .  These basi c  pri nc i p l e s ,  used 
a lmost exc l us i ve l y  in the extract i on of qu i cksi l ver ,  have been emp loyed s i n ce ear l y  t imes ,  a l though the tech 
n i ques i nvo lved have been improved considerab ly . 

Processes have been devi sed whereby qu i cksi l ver i s  l eached from i ts ores and the meta l  prec ip i tated e l ec tro
ly t i ca l l y .  However , the costs i nvo lved in th i s  method of qu i cks i lver reduct ion have proven i n  most i nstances to 
be h i gher than the s imp ler method of reduct ion by d is t i l l a t ion and it has been used very l i tt l e .  In some i nstances 
hand sort ing or screen i ng methods of upgrad i ng an ore before it is roasted may prove benefi c i a l . G ravi ty methods 
of benefi c i at ion such as j i gg i ng a nd tab l i ng are sometimes used pr i or to roast i ng but recovery of ore m i nera l s  is 
genera l l y  poor . F lotat ion,  another method of benefi c i at i ng c i nnabar ores ,  has been used to advantage at the 
Bretz m i ne . 

Qu i cksi lver ores are roasted e i ther i n  mechan i ca l  furnaces or retorts . I n furnaces , the ore i s  exposed d i 
rec t l y  to the f l ame and i s  charged and d i scharged more or l ess cont i nuous l y  b y  mecha n i ca l  means . Re tort ing i s  
a batch process; the ore i s  heated i nd i rec t l y  i n  a c losed conta i ner that i s  i n term i ttent l y  charged and d i scharged , 
usua l l y by hand . 

, 

Furnaces are used at most of the m i nes where re la t ive l y  l arge quanti t i es of ore are avai l ab l e .  They are 
capab le  of econom i ca l l y trea t i ng much lower grade ore than are retorts , and under exceptiona l l y favorab le  con
d i t ions sma l l  profi ts have been rea l i zed from treatment of ores averag i ng l ess than 3 pounds of qu icksi l ver per 
ton on recovery . Accord i ng to U . S . Tar iff Commi ss ion stati sti c s ,  however, the average recovery per ton of ore 
trea ted in the Un i ted States between 1 936 and 1 960 ranged from a l ow of 5 . 1  pounds in 1 94 1 -42 to a h igh  of 
1 2 . 5  pounds i n  1 947 . The ore treated i n  1 959 averaged 8 . 6  pounds per ton and that treated i n  1 960 averaged 
9 .  7 pounds per ton . 

Retorts are genera l l y  sma l l  and comparat ive l y  i nexpens ive to i nsta l l ,  but because they are i nd i rec t l y  fi red 
and manua l l y  charged and d i scharged i n termi tten t l y,  fue l and l abor costs per ton of ore treated are h i gher than 
i n  furnace opera t ion . Retorts are used to advan tage at  sma l l  m i nes where the ore bod i es are of h igh grade but 
too sma l l  and wide l y  d i stri buted to supp l y  feed economi ca l l y  for the conti nuous operat ion of a furnace, or where 
the quanti ty of ore ava i l ab l e  i s  consi dered too sma l l  to amort i ze the cost of construct i ng a furnace . Re torts 
may a l so be used to treat se lec ted h i gh -grade ore i n  ear l y  stages of the deve lopment  of prospects . Th i s  he l ps to 
defray costs of further deve lopment  of the m ine  and i ns ta l l a t i on of a furnace . Purchase of a retort for use dur i ng 
the ear l y  stages of  m i ne deve l opment  wi l l ,  of course , cut the u l t imate profi ts of the operat ion i f  a furnace i s  
even tua l l y i nsta l l ed .  More than 90 percent  of the tota l  mercury produced at m i nes i n  the Un i ted States i n  re
cent years has been recovered wi th furnaces and the ba l ance wi th  retorts .  

Types of furnaces: Many types of furnaces are used throughout the wor l d ,  but i n  the Un i ted States ores are 
treated ch ief ly  in the hori zon ta l l y  i n c l i ned rotat i ng ki l n  or mu l t i p l e-hearth ver t ica l  furnace . The capac i ty of 
most of these furnaces ranges between 15 and 75 tons per day but l arger and sma l l e r  s i zes are in use . O i l ,  fed 
through pressure burners, is the usua l  fue l ;  consumption ranges from 4 to as much as 1 4  ga l l ons per ton of ore 
treated, but averages about 6 ga l l ons . Ore fed to the m u l ti p l e-hearth furnace is common l y  crushed to 1 *  i nches 
or less in s i ze,  wh i l e  the rotary ki l n  can hand le  mater i a l  as  l arge as 3 i nches in d i ameter . The s i ze i s  determ ined 
mai n l y  by the s i ze of the feeder . 

The rotary furnace i s  essent i a l l y  a tubu lar  s tee l she l l  l i ned on the i ns ide wi th fire br i ck  or other refrac tory 
mater ia l  and set on a s l ope of ! to 1 !  i nches per foot (f igure 1 ) . Whi l e  the ki l n  rotates , genera l l y  one to two 
times per m i nu te ,  ore is fed i n to the upper end of the furnace from a regu l atab l e  feeder and moves counter
curren t ly  toward the heat source at the lower end where i t  i s  d i scharged. 

The mu l t i p l e-hearth or Herreshoff furnace cons i sts of a series of c i rcu l a r  hearths of f i re br ick ,  enc l osed one 
above the other, i n  an uprigh t  cy l i ndr ica l  meta l she l l  I i ned on the ins ide w i th fi re br ick (figure 2a&b) . Ore enters 
the furnace through the top hearth, wh ich  is usua l l y  used to dry the ore, and passes downward success ive l y  from 
hearth to hearth . Heat may be app l i ed at any desi red number of hearths . A series of rabb l es attached to a ro
tat ing verti ca l shaft run n i ng through the cen ter of the furnace draws the ore toward open i ngs through wh ich  i t  
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a .  Sect ion through a rotary furnace ( U . S. Bureau of Mi nes l nf .  C i rc . 794 1 ) . 

1. Coone ore bin, 75-ton 
2. Crusher 8" x 16" 
3. Bucket elevator 

4. Fine ore bin, SO-ton 

s. Feeder 

6. Rotary furnace 30" "30' 
0 7. Calcine 10oking pit 

8. Calcine scraper 

9. Sirocco dust collector, 8" 
10. Condensen - 44 pipes 8" x 16' 
11. Stack fan 

12. Redwood stack 

b . G enera l  l ayou t  of the rotary furnace p l ant used at the H orse Heaven m i ne i n  north-centra l 
Oregon . 

F i g u r e l. S e c t i o n  a n d  l a y o u t  o f  a r o t a r y f u r n a c e  p l a n t .  
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fa l l s to the hearth be l ow . The roasted ore or ca l c i nes are d i scharged i n to a bi n from the bottom hearth . 

The condensi ng system for each type of furnace is essent ia l l y the same . F rom the upper parts of e i ther fur
nace, mercury vapor, the gases of combusti on,  and dust produced by the abras i on of the ore are d rawn tfirough 
a cyc lone dust co l l ector and then through a seri es of ver t i ca l  pi pes joi ned a l ternate l y  at  the top and bottom 
wi th U -shaped connect ions . Gas fl owage through the dust co l l ector and condensers is st i mu l ated by a suct ion 
fan . Mercury vapor, rapid l y  coo l ed ,  condenses on the p i pe wa l l s and a l ong wi th a l i tt l e  dust and soot is co l 
l ected under water from open i ngs i n  the l ower U connect ions . O ther gases are d i scharged to the a tmosphere . 
The product  from the condensers, common l y  known as "mud ," is ag i tated with l ime, thus causi ng the fi ne l y  d i 
vided mercury parti c l es to coa lesce . The l i qu id  mercury i s  col l ected, fi l tered, and then bott l ed for marke t .  At 
some m i nes the fi na l  res idue i s  treated aga i n  i n  a retort but common pract i ce i s  to put i t  bac k  i n  the furnace . 

Types of retorts :  Retorts most common ly  cons i st of ei ther cy l i ndri ca l  or D -shaped iron cast ings p l aced s i ng l y  
or i n  sets over a fi re box, the whole bei ng enc losed i n  fi re bri ck or other masonry (fi gure 3) . I ns ta l l a ti ons may 
range from one or two pi pes for the D- tube retorts to 12 un i ts or more for the round pi pes . The pract i ce of em
p loy i ng l arge banks of cy l i ndr ica l  p i pes has been d i scon t i nued, however, i n  favor of the mechan i ca l  furnace . 
I n  si ze,  the D-shaped pi pes ord i nari l y  range from 20 to 24 i nc hes across, 10 to 15  i n ches i n  he ight, and 8 to 12 
feet l ong . The round p i pes or "tubes" a re usua l l y  1 0  to 12 i nches i n  d i ameter and 7 to 9 feet  l ong . The con
densi ng apparatus typ i ca l l y  consi s ts of a cast-i ron p i pe,  one end of wh i ch  i s  attached to the back end of the re
tort, w i th the other end submerged in a tank or bucket  of water i n to whi ch the qu i cks i l ver i s  d i scharged . 

O n l y  those vo l a ti l e s  that are re l eased from the ore pass i nto the condenser . S i nce no oxygen can enter the 
retort, l ime is added to combi ne wi th  the su l phur and so l i berate the qu i cksi l ver . The s u l phur combi nes wi th  
the ca l c i um of the l ime to  form ca l c i um su l phide and ca l c i um su l phate . I n  an i ron retort, i f  no l ime were added, 
the su l phur wou l d  a ttack the i ron to form i ron su l ph ide . 

Retorts havi ng a D -shaped cross sect ion are i nsta l l ed hori zonta l l y wi th the f l at s ide downward (figure 3) . 
The D -shape perm i t s  ore to be p l aced i n  the retort i n  rectangu l ar i ron pans thus speed i ng up the charg i ng and 
d i scharg i ng processes . The cy l i ndri ca l  pi pes may be set hor i zonta l l y  or a t  ang l es vary i ng  from 30° to 45° . The 
hori zonta l  p ipes are common ly  known as Johnson Mc Kay retorts and the l a tter a s  Ross i retorts . The advantage 
of  the Rossi retort i s  that it can be charged at the top and d i scharged at  the bottom . Oi I , coo I, gas, or wood 
may be used as fue l for retorts . The capaci ty of retorts varies w i th the s i ze of the p ipe ,  the type of ore trea ted ,  
a nd  the ki nd of  fue l emp loyed . I n  pract i ce,  however, D -tube retorts a r e  typ ica l l y  charged w i t h  from 300 to 
500 pounds of ore per tube every 12 hours . Cy l i ndr ica l  pi pes have capac i t ies  of from 200 to 300 pounds per tube 
in 12 hours . 

Revo lv i ng  retorts have a l so been designed and  have been used at severa l sma l l m i nes parti cu l ar l y  i n  centra l 
Oregon . Al though emp l oyed, poss i b l y  for the fi rst t ime, i n  Texas th i s  type of retort was i n toduced i n to centra l 
O regon by A. J .  Champion and hence is common l y  referred to the re as the Champion rotary retort . I t  consi sts 
of an i ron cy l i nder 8 feet long and about 30 i nches i n  d iameter, moun ted on trun ions and rota t i ng w i th i n  a ma 
sonry she l l .  The condenser p i pe i s  connected to the retort by means of a stu ffi ng box . Capac i ty of the retort i s  
about 800 pounds every 6 hours . Most o f  t h e  ore produced a t  the Maury Moun ta i n  m i ne i n  southern Crook County 
was trea ted i n  a Champ ion retort . 

Marketi ng of qu i cksi lver 

" Pr ime v i rg i n  qu i cks i l ver," the product  of the mi nes, is sh i pped to market i n  cy l i ndr i ca l  stee l or i ron fl asks 
conta i n i ng 76 pounds each . Most of the meta l thus enter i ng the market is about 99 . 9  percen t  pure and more 
than 80 percent i s  used wi thout further refi n i ng . Red i sti l l ed, e l ectro l yt i ca l l y  refi ned , or otherwise pur i fied mer
cury i s  packed in sma l l er conta i ners, usua l l y l ess than lO pounds, and so l d  under various names for spec i a l  
purposes . 

Wor l d  product ion and i ts effect on the domest i c  i ndustry 

Qu i cksi l ver ranks tenth in quant i ty in wor l d  output of non-ferrous meta l s . It i s  a re la t ive l y  rare meta l  whose 
un i t va l ue among those i n  common use is exceeded on l y  by that of go ld  and s i l ver . I n  most of i ts a pp l i cati ons 
sma l l amoun ts suffi ce, consequent ly  the monetary va l ue of the contai ned mercury has l i tt l e  e ffect on the u l t imate 
cost of most arti c l es i n  wh ich  i t  is used . Pri ces pa i d  for the raw meta l i n  the domest i c  market tend to fl uctuate 
wide ly ,  due to errat i c  demands and the h i g h l y  adverse effect of market saturat ion . F l uctuat ions i n  pri ce are 
genera l l y  fo l l owed c l ose ly  by a correspondi ng i ncrease or decrease in domesti c producti on (see fi g ure 4 and 
tab l e  1) . 

An unusua l  and des i rab le combi nat ion of chem ica l  and phys i ca l  properti es that make i t  i nd i spensab l e  to a l l 
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nati ons, and unequa l d i str i but ion of the wor l d 's  sources of supp l y  g i ve qu i cks i lv .er an i ndustr i a l  and m i l i tary im
portance far out  of ba l ance w i th the  sma l l physi ca l s i ze af  the  domesti c  produc i ng i ndustry . I n  norma l  t imes 
none of the great i ndustri al powers of the wor l d  today produce more than a part of i ts own requ i rements . The 
Un i ted S tates, wh ich  dori ng the l a tter ha l f  of the 1 800 ' s  more or l ess dom i nated wor l d  product ion,  has s i nce 
1 9 1 5  produced on the average about  60 percent of apparent  annua l  consumpt ion . When cons idered on an  annua l  
bas i s ,  the  rat io  of product ion to  consumpti on var ies  wide ly,  rang i ng from lows of 23  percen t, 35 percent,  and 7 
percent i n  1 926, 1 933, and 1 950 respecti ve l y, to h i ghs of more than  1 00 percent  i n  1 9 1 6- 1 7, 1 93 1 ,  and 1 940-42 . 

· 
Wor l d  product ion i s  dom i nated by Spa i n  and I ta ly ,  whose combi ned product ion accounts far about ha l f  of 

wor ld  ou tput i n  recent years . Near l y  a l l  of the Span i sh produc t ion comes from a s i ng l e  l arge m i ne,  the Almaden . 
I ta l i an y i e l d  i s  cred i ted mai n l y  to two l arge m i nes and severa l sma l l er ones i n  the Monte Am ia ta area . Most of 
the rema i n i ng producti on comes from the Un i ted States, Mexi co, Japan, Yugos l av ia ,  the U, S .  S .  R . ,  Ch i na,  and 
the Ph i l i pp i nes . Because the pr i n c i pa l  Span i sh and I tal i an  depos i ts are l arger and r icher than the others and 
product ion costs a re much l ower, these two countries have l ong been able to contro l  pri ces in the wor ld  qu i ck-
si I ver market . 

Accordi ng to U . S . Bureau of Mi nes stat i s t ics  (fi gure 4) , ores produced i n  the U n i ted States from 1 927 through 
1 960 ranged from 5 . 1 to 1 2 . 5  pounds qu icks i l ver per ton and the record product i on i n  th i s  country i n  1 943 was 
extracted from ore averag i ng 6 . 3  pounds of recoverab le  qu i cksi lver per ton . I ta l ian  ores average about 1 5  
pounds o f  qu i cks i l ver per ton and the g rade o f  ore a t  the Almaden m i ne i n  Spai n,  the wor l d 's l argest producer, 
i s  3 to 5 t imes h i gher . 

Because the wor l d ' s  qu icks i l ver resources are unequa l l y  d i str i buted and demands are errat i c,  the ba lance 
between wor l d  supp l i es and demand i s  d i stur _bed eas i l y  and qu i te often . As a resu l t  the domest i c  i ndustry for 
many years has been shrouded i n  an unhea l thy, often precarious, atmosphere . For examp le ,  at  ti mes when war
time i ndustri a l  demands force consumpt ion to abnorma l  he ig hts or  when fore ign  supp l i es are curta i l ed ei ther m i l 
i tar i l y  o r  b y  pri ce man i pu l at ion, the demands upon domesti c production i n crease . Pr i ces r ise, a l l owi ng profi tab l e  
expans ion of the domesti c product ion . As such cr i ses end , however, the qu icks i l ver market i s  rapid l y  surfei ted . 
The return to more norma l  cond i t i ons of supp l y  and demand has severa l times i n  the past dea l t  a severe b l ow to 
the domesti c qu i cks i l ver i ndustry . Dec l i n i ng pr i ces progress ive l y  d i scourage explorat ion and deve l opment work 
to rep lace depos i ts exhausted by m i n i ng ,  and curta i l ma in tenance of mach i nery and equi pment . Cont inued pro
duct ion requ i res the m i n i ng of progress i ve l y  h igher grade ores wi th the resu l t  that the exhaust ion of known re
serves is grea t l y  acce l erated . I n  many i nstances the rema i n i ng l ow-grade ore i s  l e ft in such a cond i t ion that i t  
i s  l ost . T h e  e n d  resu l t  i s  a shu t-down m i ne wi th n o  proven ore reserves, worn-out equ i pment,  a n d  caved or 
cavi ng worki ngs . These cond i t i ons brought the Un i ted States qu icks i l ver i ndustry to near exti nct ion three t imes 
s i nce Wor l d  War I .  Present  trends i nd i cate that i t  wi l l  do so aga i n  i n  the near future . 

Fol l owing Wor ld  War I ,  pri ces fe l l  from the 1 9 1 6- 1 9  average of $ 1 1 3 . 59 per f lask to a l ow of $46 . 07 i n  
1 92 1 . Product ion dropped from a h igh  of 35, 683 f lasks i n  1 9 1 7  to a l ow of 6 , 256 i n  1 92 1 . O u tput  fa i l ed to i n 
crease apprec i ab l y  for the next 5 years . Thus wh i l e  product ion exceeded consumption i n  1 9 1 6  a nd  1 9 1 7, about 
70 percent of the apparen t  consumption was imported dur i ng  the years 1 92 1 -26 . Abou t  77 percent was imported 
in 1 926, even though the market pr i ce was doub l e  that of 1 92 1 . 

I n  1 927 prices rose to an annua l  average of $ 1 1 8 . 16 as a resu l t  of consumer reaction to rumors of the im
pend i ng estab l i shment of  a carte l between Span i sh cind I ta l i a n  producers, who at t he  t ime contro l l ed 80  percent  
of  the wor l d ' s  qu i cksilver . (O n l y  three t imes pr i or to 1 927 had recorded domest i c  qu i cksi lver pri ces exceeded 
$ 1 00 per fl ask . These were in the years 1 850, 1 874, and dur i ng the war years of 1 9 1 6- 1 8 . )  

Beg i nn i ng i ts fu ncti ons i n  Oc tober 1 928, the a ims of the carte l were to con tro l the sa l e  of a l l Span i sh and 
I ta l i an qu icks i l ver at  pr i ces and  amounts fixed i n  advance . Pri ces rema i ned i n  excess of $ 1 00 through the ear l y  
months o f  1 93 1 . Unfortunate l y, pr i ces se t  by  t he  cartel proved too h i gh  to  mai nta i n  adequate ba l ance between 
wor l d  supp l y  and demand . U . S .  producti on i ncreased rapid l y  and by 1 93 1  exceeded consumpt ion . In 1 93 1 ,  
i nstead of buyi ng l arge quant i t ies  from Europe as was customary, Un i ted States fi rms began exporti ng sma l l  quan
t i t ies, taki ng advantage of  h igher European pr i ces . U l t imate l y  domesti c pri ces began to drop, reach i ng a l ow 
for the year of $66 per f lask i n  December . The E uropean carte l ,  i n  order to rega i n  i ts norma l  share of the U . S .  
market, was forced to reduce i ts pr i ces drast ica l l y .  I n  Oc tober 1 932, the European pri ce i n  N ew York duty paid 
was $52 . 00 per f l ask, a pr i ce considerab ly  be low the cos t  of producti on a t  most Amer ican  mi nes . Domesti c pro
duction dec l i ned from 24,947 fl asks in 1 93 1  to 9, 699 i n  1 933 and the Un i ted States re turned to i ts former po
sition as an  importer . If empl oyment had been read i l y  avai I ab le  e l sewhere and had there not been a coi nc ident 
depress ion i n  prod uct ion costs brought  about by nat iona l  econom i c  condi t ions, i t  i s  probab le  that the U .  S .  qu i c k
s i l ver i ndustry wou l d  have been tis severe l y  cr ipp led by the 1 93 1 -33 col l apse i n  the qu i cksi l ver marke t as i t  was 
fo l l owing Wor l d  War I .  

W i th the outbreak of Wor l d  War I I ,  the Span i sh - I ta !  i an  cartel forced qu icks i l ver pr i ces to unpreceden ted 
he ights ,  and, a l though a cei l i ng pri ce of $ 1 9 1  per fl ask was imposed on domesti c producers , wor l d  pr i ces rose 
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more than $ 100 above that. Under the impetus of h igh prices without increased costs, domestic product ion rose 
rapi d l y . I n  1940, domest i c  mines produced 37, 777 fl asks and by 1943 product ion had r isen to 51, 929 f l asks . 
From 1 940 through the end of 1942, domest ic  mines produced more than enough to meet the demands of th is 
country and some was sh i pped to a l l i ed nations. Fore ign  supp l i es purchased duri ng these years became surp l us 
stock at th _e end of the war .  I n  l ate 1 943, domesti c purchase contracts were cance led and Ameri can producers 
were informed that mercury reserves were amp l e . N onethe l ess, in 1943 and 1944 l arge amoun ts of foreign  mer
cury were purchased by the government . The resu l t  was a d i sastrous crash in the mercury market which began 
in ear l y  1944 . N ew supp l i es fore ign  and domestic ,  exceeded consumption by 55 percent in 1946 and some 
Un i ted States producers are be l ieved to have opera ted at a l oss . United States product ion decreased from 51, 929 
f l asks fro,;, 146 m i nes in 1943 to 4, 535 f l asks from 16 mines in 1950 . Th i s  was the sma l l es t  output s ince the be
g inning of recorded production in 1850 . Domest i c  production in 1950 consti tuted on ly  7 percen t  of the tota l 
U n i ted Sta tes supp l y; 93 percent was imported . 

Dur i ng Wor l d  War I I  the cartel l os t  i ts con trol over the wor l d  market . Germany and Japa n ,  former ly  I orge 
consumers, were a lmost comp le te l y  out of the market because of extensive damage to the i r  war industries . The 
Un i ted States ' requi rements were supp l i ed l arge l y  by domestic producers . Consequent l y ,  immediate l y  fol lowing 
the war the carte l dropped its pri ces to as l ow as $45 a fl ask . The purpose of this was to obta i n  Un i ted States 
do l l a r  cred i t  and to get  rid of a considerab le  stock . Much of the meta l was probab ly  so ld at pri ces be low costs . 

W i th the phenomena l  rise in the average price of mercury to $2 10 . 13 per f l ask i n  1951, domestic production 
i ncreased to on l y  7, 283 fl asks . Owi ng to the shortage of men and mater i a l s  dur ing the war years , the upkeep of 
many of the m i nes and the devel opment of future reserves were neg l ected . Consequent ly  the reopening of inac
t ive m i nes requ i red out l ays of considerab le  capi ta l , and producers Were s l ow to expand produc tion wi thout some 
assurance of market stabil ity . Also, when compared with pre- i nfl a tion mercury va l ues and produc tion costs , 
the 1951 average pr i ce was considerab l y  l ower than the prices pa i d  dur ing the ear l y  years of Wor l d  War I I  
(fig ure 4) . 

I n  1951, the Defense Minera l s  Procuremen t  Agency considered it unnecessary to a l l ow governmen t  a id  in 
the expans ion of domestic mercury product ion . Wor ld  supp l y  was then adequate for wor l d  demand . However, 
s i nce the Un i ted S ta tes was then producing on l y  a sma l l  part of i ts consumption requi rements, dependence on 
foreign  sources l ed to the estab l i shmen t of a stra tegic stockpi l e  of mercury . Mercury was a l so i n c l uded with 
m i nera l s  e l i g i b l e  for exp l orati on aid through the Defense Minera l s  Exp loration Admin i s tration .* 

Fo l l ow i ng the 1951 i ncrease, prices remained a t  about the $200 l eve l  un til mid-1954, when purchases for 
the Atom i c  Energy Commiss ion created a shortage which forced pri ces to a peak of $330 i n  Oc tober . A mercury 
procurement  prog ram enacted by the Genera l Servi ces Admi nistrat ion in J u l y  1954 had the effect of estab l ishing 
a fl oor price of $ 225 on domestic mercury for the 4�-year pe r iod end i ng  December 31, 1958 . Al though the mar
ke t pr ice rema i ned consi derab l y  above the government pr i ce un til m id-1958 and l i t t l e  qui cksi l ver was purchased 
under the stockpi l e  program , the fl oor pri ce tended to stabil ize the market and encourage the revita l ization of 
the quicksi l ver industry. The program as enacted in J u l y  1954 and extended in 1957 ca l l ed for�tota l ·  procure
ment of 155 , 000 f l asks of domestic and 95,000 fl asks of Mexi can quicksi l ver . De l iveries accepted through 
January 31, 1959 tota l ed 26, 891 fl asks of domest ic  and 3, 274 f l asks of Mexican meta l . These 30, 1 65 f l asks 
were eventua l l y transferred to the Atomic Energy Commission . 

Since 1959 there has been a s l ow but continu i ng decrease i n  the price of qu i cksi lver, accompanied by i n 
creasing production costs . 

*Under the authority of the Defense Production Act, the government offered assistance in the exploration of quicksilver de
posits. Between mid-1951 and mid�1958 the program was administered by the Defense Minerals Exploration Administration and 

since 1958 by the Office of Minerals Exploration. When the program was initiated,, the government was authorized to loan as 

much as 75 percent of allowable exploration casts. Since October 1957, this limit has been lowered to 50 percent. The loon, 
plus interest, is repayable an o royalty basis from production from reserves developed as o result of work done under the contract. 



1 4  Q U IC K S I LVER I N  OREGO N 

T AB L E l .  S a l i e n t  M e r c u r y S t a t i s t i c s  ( F l a s k s )  

HHO _  
1 9 1 L  
1 9 1 2 
1 9 1 3 -
1 91 4 . 

1 9 1 5 
1!!1 6 .  
1 9 1 7 
1\!1 8 
1 \! 1 9  

1 920 
1 92 1  

Year 

- - � - - - - - - - - -
- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - · -
1922 . - - - - - - - .. . - -

1 923 
1 924_  

1 92TJ 
1\12(\ 
1 !127 -

- - - - - - -·  - - - -

- - - · - - - - - - - -

- - - - - - - - - - - -
- - - - - -- - - - - - -

- - - - - - - - - - - -
1 928 _ _  - - - - - - - - - -

1 929 _ - - - - - - - - - - -

1 930 - - - - - - - - - -

1 931 . - ·  - - - - - - - - - -

J\l:l2 - - - - - - - - - - - -

1 93:J - - - - - - - - - - -

1 \134 _ - - - - - - - - - - - -

l !l:l5 _ - - - - - - - - - · 
HJ:l6 _ _  - - - - - - - - -

1 9:!7 -

1 938 
1 939 

1 940_ 

- -

- - - � - - -

- -

- -
- - - - - - - - -

- - - - � - - - - - ··  
1 !14 1 . - - - - - - - - -- - - -

1 \!42 - - - - - - - - - - -

1 !143 - - - - - - - - - - -
1 944 - - - - - -

1 94 .5 _ - - - - - - - - - - -
l!J1G . - - - - - - - -

1 91 7 - - - - - - - - - ·  
1 948 
H J4!! 

1 9f>O 
1 95 1  
1 952 
J 95:J 
1 !154 

1 9M 
l HSG 
1 H57 
1 958 
1 !1 '·(1 
I �lfi(l 

- - - - - - - - · 
- - - - - - - - - - -

- - - -

- - -
- -

- -
- -

. - -

- - - - - - - - - - -
- - - -

- - - - - - - - - - -

- -
- - -

- - - - -

- - -

- . - - - -

- -
- - - - -

- - - - - - - - - -

(U . S .  Bureau of Mi nes Mi nera l s  Yearbook, 1 960) 

Produc- Imports 
tlon for con-

su mpt ion 

20 , 330 9 
20, 976 6, 209 
24, 734 h 0H8 
1 9, 947 2, 2f>9 
16,  330 8, 090 

20, 756 5, 551 
29, 538 5.  fiH5 
3.1, 683 .'>, t :l8 
32, 450 G, fi:ll 
2 1 , 133 1 0, 4U5 

1 3 , 21 6 1 3 , 982 
6, 2�(\ 10, 4G2 
6, 2!ll 1 6 , (i!J7 
7, H:l:J 1 7, R:J6 
9, 952 1 2, 906 

9, 053 20, fi80 
7, 541  25 , o:H 

l l ,  1 28 ! 9, !!4 1 
1 7, 870 1 4 , 562 
23, 682 14, 917 

21,  55;) 3,  72.5 
24 , 947 M!l 
1 2. 622 3, RHO 

9, !i69 20, 3 1 5 
1 5, 445 1 0, HJ2 

1 7 , 5 1 8 7, 81 5 
1 6, 5G9 1 8, 0R8 
Hl, f>O� 18 , 91 7  
1 7 .  \J!il 2,  ar.2 
1 8, G:J:J 3, 499 

37 , 777 1 7 1  
4 4, 921 7, 740 
[,(), 846 7 38, !!4 1 
5 1 ,  92!) 7 47,  HOf> 
37, r.sx 1 9, 553 

30, 7G:J 68, 6 1 7 
2/i, :J4R 1 3 ,  8!14 
2:J , 2H 1 3 , 008 
1 4 , 388 3 1 .  !l!i l 

!!, 930 1 03, 1 4 1  

4 ,  [)3!) ,o;n, ORO 
7. 2!1:l 47.  8GO 

1 2. M 7  7 1 , 8.55 
1 4. :J:l7 83, 393 
1 8. 54:! f\4, 9.'>7 

1 8, 955 20, :J.'i4 
24. 1 77 47 ,  :l l f>  
34, ()2.') 42. 00.') 
;)8, 0(;7 ;JO, I !Jfi 
:� l )  250 :lo. 1 4 1  
3:\, 223 HI, 4KH 

Unit,•d Stnt.rs 

Exports 

I, RiJR 
2H7 
306 

1 '  1 '2fl 
1 , 427 

3, ;)28 
8, 763 

1 0, fi36 
3, 057 
8, !187 

1 .  .'>33 
3RH 
287 
3 1 4  
20!i 

201 
1 14 

(3) (3) 
(') 
( ') 

' 4 , 984 
' 21 4 

(3) (') 
(') 

zr.:J 
454 
7 1 :J  

I ,  208 

9, 6 1 7 
2, .590 
' 345 
7 3f\.'i 

7fJO 

1 .  (l:!K 
907 
l'H I 
!l20 
577 

417 
2J 1 
400 
[dfl 
KilO 

4.'> 1 
l. OKO 
1 , ! 1 1 !1 

:120 
640 
;]57 

Apparent eonsump-
t lon 

18, 4 4 1  
zn, sus 
2.), 5 H i  
21 , 081 
22, \llJ3 

22, 979 
zn. ano 
30 , 1 8fi 
36, 024 
22, 64 1 

25 , 665 
1 6, 330 
22, 701 
2.5, :J51\ 
22, 743 

2!l, 432 
33, 0(;) 

• 30, 900 
• 32, 30!J 
• 38, 500 

• 25 , 200 
20 , 5 1 2 
1 6, 294 

• 29, 700 
• 25, 400 

• 25, 200 
34 , 400 
3fi , OOO 
19, flOO 
20, 000 

6 2G. 800 
6 44, ROO 
6 ·l!l, 700 
6 M. ROO 
6 42,  900 

6 62, 429 
6 3 1 , 5fi2 
6 3fi,  !i8J 
n -10, z.r):J 
6 3\J, 857 

6 49. 2 1 .5 
6 !lfi, R4R 
6 42, 5.'>6 
6 52, 2.19 
6 42, 796 

6 57. 1 R0 
' M, 1 43 
' .52. 8H!J 
6 [)2, fl 1 7  
6 fd,  xn!1 
(I f d /  11\i 

Price 

Av<'rai"C Adjustc<l p0r !l'csk by whole-at N ew sale York index t 

2 $47. 69 $104 
2 47 . 16 1 12 
2 43. 03 96 
2 40. 07 88 
2 48. \)5 1 10 

2 88. 1 7  1 9.1 
2 1 27. 1 6  229 
2 1 07. 72 1 4 1  
2 1 2/i. 1 2  1 47 

2 93. 38 104 

2 82. 20 82 
2 4G. 07 7:! 
2 59. 74 95 
2 67. 39 JO:l 
2 70. 69 l l l  

2 84. 24 1 2fi 
2 93. 13 1 43 
1 1 8. 1 6  1 91 
J 2:l. !i l  H!fi 
122 . 1 5 1 97 

) ) fl. 01  20.'> 
87. :J!i 1 81 
57. 93 1 :Js 
59. 23 1 38 
73. 87 1 52 

7 1 .  99 1 38 
79. \!2 1 52 
90. 1 8  H i  I 
7o. 4 7 HR 

1 03. 94 207 

1 7fi. 87 346 
1 8fo. 02 326 
1 90. :15 :J06 
H Jo .. 2 J  2!ll 
1 1 R :Jfi 1 7.5 

1 34. 8!1 l !lfi  
9H. 24 J L!J 
s;t 74 R7 
if>. 49 n 
79. 40 80 

8 1 . 2f> 79 
2 1 1) I :J 1 8:! 
J !l!l. 1 0  1 78 
1 na.  o:1 1 7.'1 
�04. ;m 240 

290. 3.'i 202 
z.r,�. 92 227 
240. 9K 2 1 0  
22!!. ()fi 1 !!2 
227. 48 1 90 
2 1 0 . 70 I 1 76 

World 
prod u c-

tlon 

107, Oii3 120 , 423 
120, 650 
1 1 7, 465 
108, 601 

1 1 2 , 871 
101 ,  544 
ll5, 087 
no, 2f)fi 
89, 910 

84, 470 
61 , 91 6 
9 1 , 819 
93, 040 
89, 138 

1 03, 344 
1 15, 969 
149, \lO.'i 
1 49, 083 
H \2, 699 

1 08, 985 
99, 069 
82 , ()4 4 
59, 828 
76, !J:l9 

1 00 , 2f\1 
12:!, 87!l 
J :l3, 1 36 
l !ill, OOO 
1 4 .1; 000 

2 1 !i . OOO 
27fi, OOO 
26f>. 000 
2:JH, OOO 
H i:J, OOO 

J :ll , 000 
1 M, OOO 
H \8, 000 
1 07, 000 
1 2 1 , 000 

1 4:J , 000 
1 47, <Hl0 
I ii ! ,  000 
t r.o, ooo 
I HO, OOO 

1 85, 000 
221 , 000 
216, 000 
2TJ I , OOO 
za:J, OOO 
201 , 000 

l'(�uot.c<i pr ice d i vi•  \(od h y  Hnr�au of T a hor Stat ist irs \\' lioiP.srtlc pric<' in <I ex (I !147-49 = 1 00.)  
2 Quoted pricP for  7.5-pou JHl  fl : l c l' calculated to r o u ivalents for 76-pound f l asks.  3 N ot or•p:Jratr l y  classi fi 1•d f o r  1 \127-:JO a m i  J !l:n-:lf>. 
• Es timnl cd hv B ure"u of 1\l i iH'S . 
5 From n spPpfa l com p i b t  ion , Bureau of Foreign atHl Dorrw ... c..; t ic  ComrnerPc. 
6 A ('tual  con� u m pt inn . 
; L1rgc q u a u t  i t  ies reexpor t ed i n  H l42 and 1943 arc i ncluded i n  im ports l m l nol exports.  

United 
States (percent of world 
total) 

19 17 
21 17 
15 

18 
29 
31 
33 
23 

16 
1 0  

7 8 
1 1  

9 
7 
7 

1 2 
1 5 

20 
2.5 
1 5 
16  
20 

1 7  
J :l  
1 2 
1 2  
13 

1 8  
1 6  
1 9  
22 
23 

23 
)() 
1 1  
1 3  

8 

3 
.5 
8 
9 

1 0 

1 0 
1 1  
1 4  
] !)  
1 3 
1 '  3 



PART I .  ECO NOMICS  AND G EO LO GY OF QU ICKS I LVER 1 5  

O r e g o n ' s  Q u i c k s i l v e r  I n d u s t r y  

D i str ibut ion and product ion 

Qui cksi l ver deposi ts are wi de ly  di stri buted i n  Oregon , but the greatest number and the most product ive l i e 
i n  the southwestern ,  north -cen tra l ,  and southeastern parts of the sta te (see f igure 5) . Each shaded area i n  f ig
ure 5 represen ts a group of depos i ts ,  some or a l l of wh ich have produced at l east a few pounds of qu icks i l ver . 
P l ate 1 ( i n  pocket) shows the l ocat i on of a l l known qui cksi l ver m i nes !Jnd prospects i n  O regon . 

The product ion from Oregon qu icks i l ver m i nes , as recorded by the U . S .  Bureau of Mi nes , to the end of 196 1 
is 1 03 , 562 fl asks va l ued at 1 4 . 5  mi l l i on dol l ars . Of  th i s  amount 1 00 , 354 f l asks have been produced s i nce 1 927, 
when con t i nuous product ion began i n  the state . Tab l e  2 shows the annua l product ion reported by the U . S  . Bureau 
of Mi nes . P l ate 2 shows the di str ibuti on of annua l  product ion by m i ne and county . For some of the l arger m i nes , 
owner-operator records of product ion for certa i n  years are at vari ance wi th  U .  S .  Bureau of Mi nes stat i s t ics . 
Where these d i screpanc ies ex i s t ,  the owner-operator records were used . Consequent ly ,  for severa l d i fferent  years 
O regon ' s  tota l annua l  qu'i cks i l ver product ion as g i ven i n  Tab le  2 d i ffers s l i gh t l y  from that shown i n  P l ate 2 .  

Most  of Oregon ' s  qu icks i l ver product ion has been contr ibuted by fi ve mi nes: the Bonanza and B l ack Butte 
mtnes i n  the Bonanza-Nonpare i  I and B l ack Bu tte areas i n  southwestern O regon , the Horse Heaven m i ne i n  the 
Horse Heaven area in north-centra l O regon , and the Bretz and O pa l i te mi nes i n  the O pa l i te area in southeastern 
O regon . The Bonanza m ine  i s  the largest producer wi th 39 , 488 fl asks . Y i e l d  from each of the other four ma jor 
producers ranges between 1 2 , 000 and 1 7, 500 f l asks each . No  other m ine  has furn i shed more than 1 , 000 fl asks . 

Re lat ionsh i p  to other produc i ng states 

Oregon i s  one of on ly lO sta tes in the nat i on that are known to have produced qu i cksi l ver . Ca l i forn i a  has 
a lways been the largest producer , and accounted for vi rtua l ly a l l of domest i c  product ion dur ing the la tter ha l f  
of the 1 800 's  when the Un i ted States domi nated wor l d  product ion . Texas prov ided important  quan t i t i es duri ng 
1 899- 1 9 1 8  and 1 938-44 . From 1 936 through 1 944 O regon ranked second among the produc i ng states , y i e l d i ng 
that p lace to Nevada i n  1 945 . I n  1 957 Al aska became the th ird rank ing producer, w i th O regon and I daho s i nce 
vying for fourth p l ace . D uri ng the 6 years 1 956-6 1 when Un i ted States product ion averaged 32 , 1 58 f l asks , f ive 
states accounted for 99 percent of the tota l wi th Ca l i forn i a  produc i ng 53 percent ,  Nevada 22 percen t ,  Alaska 
1 3  percent,  I daho 6 percent, and Oregon 5 percen t .  O ther states that have been the source of sma l l amoun ts of 
qu i cksi l ver are Arkansas, Ari zona , Wash i ng ton , and Utah . 

H i story of product ion 

I n  Oregon , qui cksi l ver was probab ly  fi rst found wi th go ld  in the p lacer mi nes of Jackson County ,  wh i ch 
were d i scovered about 1 852 . Dur i ng the next 30 years many qu i cks i lver depos i ts were l ocated i n  Jackson and 
Doug l as Coun t ies and some qu icks i l ver was recovered w i th crude reduct ion equ i pment and sold l oca l l y  to the 
gold m i ners . The fi rst product ion of wh ich there is  any known record was 50 fl asks made i n  1 882 by m i nes in the 
Bonanza-N onpare i l  and E l khead areas of Doug l as County . 

I n  north-cen tra l O regon qu icks i l ver was di scovered i n  1 899 near the present  s i te of the Mother Lode m i ne . 
I n i t i a l  output from th is sma l l m ine  was i n  1 906 . Most of the other known occurrences i n  north-cen tra l Oregon , 
i n c l ud i ng the Horse Heaven m i ne ,  were d i scovered dur ing a qu i cksi l ver prospect ing " boom " that occurred i n  the 
l ate 1 920 's  and ear l y  1 930 ' s .  The Bretz and O pa l i te m ine  depos i ts in sou theastern O regon were d i scovered i n  
1 9 1 7  a nd  1 924 respecti ve ly . 

Except for a few f l asks produced by the Mother Lode m ine ,  a l l  of O regon ' s  recorded qu icks i l ver product ion 
of 3 , 208 f l asks pri or to 1 927 was contribu ted by mi nes i n  Lane , Doug l as ,  and Jackson Count ies . More than two
th i rds of it was produced by the B l ack Butte m i ne in Lane Coun ty; the remai nder is a ttri buted ch ief l y to the War 
Eag l e  and E l khead mi nes . About 42 percent of the pre - 1 927 product ion occurred dur ing the four-year period 
from 1 9 1 6  to 1 9 1 9 , when demands brought about by Wor ld  War I forced pri ces to unprecedented average heights 
($ 1 1 3 .  00 per fl ask) . 

The rea l deve l opment of O regon ' s  qu icks i l ver i ndustry began i n  1 927 under the impetus of h igh  pri ces brought 
about by the impend i ng estab l i shment of the Spanish - I ta l ian Mercury Carte l . The 2 , 055 f l asks prod uced that 
year , a fi gure just short of equa l i ng the tota l prev ious product ion,  came l arge l y  from the B l ack Butte and Opa l 
i te m i nes . Cont i n ued product iv i ty from these mi nes st imu l ated prospect ing e l sewhere and b y  1937 a l l of Oregon 's 
f ive ma jor producers were i n  operati on . The Bretz mine came i n to product ion i n  1 93 1 , the Horse Heaven i n  
1 934 , and the Bonanza i n  1 937 .  I n  add i t i on many sma l l er depos i ts were deve l oped . 

The year l y  average of Oregon qu i cks i l ver product ion from 1 927 through 1 945 was abou t 4, 265 f l asks . The 
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TABLE  2 .  Oregon Qu i cksi l ver Production S tat i s t ics  and Trends , U . S .  Bureau of  Mi nes 

Year N umber of Prod u c t i on Average pri ce V a l ue� Year  
prod u c i ng in f l asks per f l ask at 
m i nes N ew Y ork 

1 882 I 50 1 9 3 1  

1 883-86 none 1 932 

I 887 2 65 42 . 37 2 ,  754 1 9 33 

1 888 I 32 42 . 50 1 , 360 1 934 

1 889 I 20 45 . 00 900 1 9 35 

1 890-99 none none 1 936 

1 900 I 200 44 . 94 1 0 , 0 1 0  1 937 

1 9 0 1  I 75 48 . 46 3 , 539 1 93 8  

1 902-04 none none 1 939 

1 905 I 43 36 . 22 I , 677 1 940 

1 906 I 3 39 . 50 1 09 1 9 4 1  

1 907 none none 1 942 

1 908 2 34 1 44 . 1 7 1 5 , 570 1 943 

1 909 I 487 45 . 45 2 1 , 575 1 944 

1 9 1 0- 1 4  none none 1 945 

1 9 1 5  I 3 8 8 .  1 7  240 1 946 

1 9 1 6  3 299 1 2 7 . 1 6  3 8 ,  1 4 5  1 947 

1 9 1 7  2 383 1 07 . 72 40 , 864 1 948 
1 9 1 3  2 693 1 2 5 .  1 2  82 , 4 35 1 949 

1 9 1 9  3 429 93 . 3 8 3 9 '  2 76 1 950 

1 920 I 24 82 . 20 I , 9 1 2  1 95 1  

1 9 2 1  1 1 1  46 . 07 500 1 952 

1 92 2  I 2 59 . 74 1 1 6 1 953 

1 92 3  1 38 67 . 39 2 , 60 1  1 954 

1 924 I 1 0  70 . 69 695 1 955 

1 925-26 none none 1 956 

1 92 7  3 2 ,  055 1 1 8 . 1 6 242 , 76 1  1 957 

1 92 8  4 3, 7 1 0  1 2 3 . 5 1  458, 1 47 1 958 

1 929 5 3 , 657 1 22 .  1 5  446 , 6 84 1 959 

1 930 7 2 , 9 1 9  1 1 5 . 0 1  335, 7 1 1 1 960 

1 96 1  
" V a l u e  c a l c u l ated from a n n u a l  overage N ew York pri ces w h i c h  ore 

genera l l y  a few dol lars  h i-g her than those pa i d  to the producer .  
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4 , 264 

4 , 6 1 0  
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9 , 043 

9 , 032 

6, 935 

4 , 65 1  

3 , 1 59 

2 , 500 

1 , 326 

I ,  1 35 

1 , 35 1  

1 , 1 67 

5 

1 '  1 77 

868 

648 
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5 1 3  

1 3 8  ---
1 0 3 , 562 
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per f l ask at  
N ew York 

87 . 35 

57 . 9 3  

59 . 2 3  

73 . 87 

7 1 . 99 

79 . 9 2  

90 . 1 8  

75 . 47 

1 03 . 94 

1 76 . 87 

1 85 . 02 

1 96 . 35 

1 95 . 2 1  

1 1 8 . 36 

1 34 . 89 

9 8 . 24 

83 . 74 

76 . 49 

79 . 46 

8 1 . 26 

2 1 0 .  1 3  

1 99 . 1 0  

1 93 . 03 

264 . 39 

290 . 35 

259 . 92 

246 . 98 

229 . 06 

227 . 4 8  

2 1 0 . 76 

1 97 . 60 

V a l ue* 

437, 7 1 6  

1 46 , 1 45 

79 , 483 

265, 573 

248, 798 

329, 750 

3 84 , 527 

347, 9 1 7  

4 77 , 293 

I ,  599, 436 

I , 67 1 , 1 0 1  

1 , 36 1 , 6 87 

907, 922 

373, 899 

337, 225 

1 30 , 226 

99 , 2 32 

1 0 3 , 338 

92 , 703 

406 

247, 323 

1 72 , 8 1 9  

1 2 5 , 04 8  

1 29 , 2 87 

306 , 6 1 0  

492 , 029 

986, 1 9 1  

52 1 , 340 

278, 435 

l OS ,  1 20 

27, 269 

$ 1 4 , 536, 409 
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F ig ure 5 .  I ndex map of Oregon showi ng the s ix  d i v i s i ons of the state as used i n  the text and the areas that have produced more than 50 f l asks of qu i cksi l ver . ' "' 



1 8  QU ICKS I LVER  I N  OREGO N 

greatest product i on was made i n  1 940- 1 94 1  when at l east 20 mi nes contr i buted to a to ta l  of more than 9,000 
f l asks each year for an average pr ice of $ 1 80 . 95 per f l ask . F rom 1 936 through 1 944, Oregon ranked second 
on l y  to Ca l i forn ia i n  annua l  output . 

Because of the shortage of men and materia l s  duri ng the ear l y  years of Wor l d 'War I I , the deve lopment of 
reserves at many domesti c mi nes,  parti cu l a r l y those i n  Oregon , d i d  not keep pace wi th product ion . Consequent
ly, a l though Un i ted Sta tes product ion increased steadi l y  unt i l 1 943, Oregon product ion decreased sharp l y  after 
the 1 940-4 1 surge . 

By 1 945, the Bretz, O pa l i te ,  and B l ack Butte mi nes had c l osed as reserves m i nab l e  under ex i s t ing cond i 
t ions were dep l eted . I n  1 944, the surface p lan t  a t  the Horse Heaven m i ne was destroyed b y  fi re, and ex i s t ing 
reserves d id  not warrant the expendi ture requ i red to rebu i l d  even had war-d i rec ted l abor and mater i a l s  been 
ava i l a.b l e . Consequent l y  it too c l osed, l eavi ng the Bonanza as O regon ' s  on l y  major  producer st i l l  in operat ion . 
When Wor l d  War I I  ended i n  1 945, mercury p l ayed i ts fam i l iar ro l e  of reac t i ng rap i d l y  to changed econom i c  
cond i t i ons a nd  was soon i n  oversuppl y .  Cont i nued purchases o f  fore ign qu i cksi lver after t h e  war ended saturated 
the domest i c  market, and pri ces l owered wh i l e  product ion costs rose . 

I n  1 950, when qu i cks i l ver pri ces averaged on l y  $ 8 1 . 26 per fl ask and a l l but  1 6  m i nes i n  the Un i ted States 
were c l osed , i nc l ud i ng Oregon 's Bonanza m ine, O regon produced on l y  5 f l asks . The tota l Un i ted States pro
duct ion that year was but 4, 535 fl asks . 

W i th the phenomenal r ise in the average pri ce of mercury to $2 1 0 . 1 3  per f l ask i n  1 95 1 ,  the Bonanza m i ne  
was react ivated and accoun ted for near l y  a l l  o f  Oregon 's product i on for t h e  next 4 years . I n  1 955 t h e  Horse 
Heaven m i ne was reopened bu t product ion costs proved too h i gh  to a l l ow extens ive exp l orati on and deve l opmen t 
work . Consequent l y ,  a fter accessi b l e  p i l l ars and broken ore l e ft i n  the m i ne s i n ce 1 944 had been removed ,  the 
m ine  was dosed in Apri l 1 958 . The Bretz and B l ack Butte m i nes were reacti vated and came i n to product ion 
aga i n  l a te i n  1 956; however, opera t ions at the B lack  Bu tte l asted on l y  a few months . At the Bretz m i ne ,  a new 
ore body ad jacent to the o l d  worki ngs was d i scovered, a 1 50-ton f l ota t ion p l ant  and sma l l furnace were i nsta l led,  
and an annua l  product ion of severa l hundred fl asks was made through 1 960 . I n  O c tober 1 960 the Bonan za m ine ,  
whose product ion accounts for abou t 38 percen t o f  O regon 's tota l ,  was c l osed, d i sman t led ,  and  offered for sa l e . 

F u ture of the i ndustry 

At presen t the out l ook for qu i cksi l ver m i n i ng in O regon i s  not br igh t . Reserves m i nab l e  under current eco
nom i c  cond i t i ons have been v i r tua l l y  exhausted and the con t i nu i ng i ncrease in exp l orati on and product ion costs 
l eaves l i tt l e  i n cent ive to search for or deve l op new deposi ts .  

Wh i l e  the bu l k  of Oregon 's past qu i cksi l>ver product ion i s  a ttr ibuted to f ive m i nes, more than 60 other de
pos i ts have produced between one and 1 ,  000 fl asks and at l east that many more non-product ive occurrences 
scattered throughout the state have had some exploratory work done on them . No doubt a ma j ori ty of these 
sma l l  producers and non-product ive -occurrences are of l i tt l e  or no econom i c  mer i t ;  however, severa l depos i ts 
appear to the wri ter to warrant  further devel opment .  S ince the i ncent ive to exp l ore for new depos i ts is d i rec t l y 
proporti onal  to the pr ice of qu i cks i l ver, and i n  v i ew of the worsen i ng cond i t i on of the market, few m i ners wi th 
the necessary cap i ta l  and techn i ca l  background care to ven ture . 

That  some sma l l  m i nes cou l d  become mo jor producers is i l l ustra ted by the h i story of the Bonan za m i ne, Or
egon 's l argest producer of  qu i cksi l ver . Ci nnabar was  d i scovered there before 1 870 and even though numerous 
attempts were made to deve lop it i n to a payi ng m i ne,  there was a lmost no product ion unt i l 1 937 . The B l ack 
Butte m i ne a l so fa i l ed to susta in  profi tab l e  opera ti on before 1 927, a l though some 1 5,000 feet of deve l opmen t  
work was done and  t he  ore body we l l  b l ocked ou t  pr ior t o  1 90 8 .  

I f  a n d  when the econom i c  c l imate becomes favorab l e,  there i s  l i tt l e  doubt that O regon wi l l  aga i n  produce 
substan t ia l  amounts of qu i cks i l ver . 
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M i n e r a l o g y  a n d  G e o l o g y  o f  O r e g o n  Q u i c k s i l v e r  D e p o s i t s 

O re m i nera l s  

Genera l :  Ci nnabar , the red mercur i c su l fide ,  i s  the on l y  m i nera l o f  commerc i a l  s i gn i fi cance i n  qu icks i l ver 
ores i n  Oregon . More than 25 other mi nera l s  are known to conta i n  qu i cks i l ver and of these , nat ive qu icks i l ver,  
metac innabarJ schwatzi te, ter l i ngua i te ,  eg l eston i te ,  and ca lome l have been ·recogn i zed i n  Oregon . I n  some 
c i nnabar ore bod ies they add s l ight l y to the tenor of the ore . 

Ci nnaba
.
r :  Pure c i nnabar conta i n s  about 86 percent mercury and 14 percen t su l fur . I t can be recogn i zed by 

i ts coch i nea l -red co l or ,  scar l e t  streak, high spec i fi c  grav i ty ,  and adamanti ne l uster . Ci nnabar can be scratched 
very eas i l y  wi th a kn i fe and i s  transparent  to opaque . It crysta l l i zes in the hexagona l  crysta l  system; however , 
we l l  formed crysta l s  of apprec iab le  s ize are rare . I n  hand spec imens, parti cu l a r l y  of l ow grade or fi ne l y  d i s
sem inated ore, the co lor of c i nnabar i s  often masked by other mi nera l s ,  part i cu l ar l y  the oxides of i ron . Hema
t i te ,  the red oxide of i ron , i s  the m i neral  most common ly  mi staken for c i nnabar . When exposed to sun l i gh t, c i n 
nabar darkens to  a brown i sh red o r ,  where fi ne ly  d iv ided as i n  opa l i te ,  a purp l i sh gray o r  bl ack . Under desert 
cond i t ions the co lor of c i n nabar contai ned i n  an exposure of opa l i te ore was noted to have changed from red to 
purp le  in l ess than a year . Th i s  d i scol orat ion of c i nnabar is on l y  superfi c i a l  and fresh exposures show the true 
red co lor . 

Secondary c i nnabar, or c i nnabar that has been d i ssolved and transported away from i ts p l ace of ori g i na l  dep
os i ti on and redeposi ted , i s  probab ly  of l i tt l e  s ign i fi cance to the quicksi l ver mi ner . 

Nat ive qu i cksi lver: N ative mercury is a common but rare l y  abundan t assoc ia te of c i n nabar i n  many qu i ck
si l ver depos i ts i n  Oregon . It genera l l y  occurs as s i l very g l obu les  in vugs and other sma l l open spaces . When i t  
i s  very fi ne l y  d iv ided i t  may resemb le  dark gray soot . Nat ive qu icks i lver i s  heav ie r  than c i nnabar and can gen
era l l y  be  col l ected i n  a go ld  pan a s  fl u id  drop le ts bu t  occas iona l l y when extreme ly  fi ne and  d i rty ( fl oured) i t  
tends to fl oat . Presence o f  qu i cksi lver i n  a go l d  p l acer deposi t can ra i se the susp ic ion of  i t s  hav ing  been l os t  
by prev ious p l acer m i ners . 

Metac innabarite: Metac i nnabari te i s  a b lack mercuri c su l fide wh i ch  has the same compos i t ion and approxi 
mate l y  the same spec i fi c  grav i ty as c i nnabar . The mi nera l g i ves a b l ack powder and streak and is genera l l y  
found on l y  i n  assoc ia t ion w i th c i nnabar . Metac innabar i te i s  a rare m i neral whose abundance tends t o  be exag
gerated because of i ts c l ose resembl ance to severa l other b lack mi nera l s . Nowhere i n  the state is i t  known to 
occur i n  econom i c  quan t i t ies ,  a l though i t  has been rel i ab ly  reported from severa l l oca l i t ies, i n c l ud i ng the Bo
nanza and Horse Heaven m i nes . 

Schwatzi te: The mercuri a l  tetrahedr i te ,  schwatzi te , is a common consti tuent  of many of the deposi ts i n  the 
Steens-Pueb lo Moun tai ns  area . In severa l of the deposi ts it i s  the on l y  primary mercury-beari ng m i nera l . 
Schwatzi te , (Cu , Hg , Zn, Fe) 1 2(Sb, As)4S 1 3' on fresh surfaces is med i um gray and resemb l es ord i nary tetrahedri te 
or "gray copper . "  The mi nera l conta ins  suffi c i en t  arsen i c  in p l ace of ant imony to approach the compos i t i on o f  
mercur ian tennant i te,  and loca l l y  the arsen i c  con tent  i s  su ffi c i en t  to make retorti ng d i ffi cu l t .  A n  ana l ys i s  of 
schwatzi te from the B l ue Bu l l  m i ne  g i ven by Ross ( 1 942-b, p .  24 1 )  shows 1 0 . 68 percent  mercury ,  33 . 1 6 percent 
copper, 1 1 . 03 percen t ant imony ,  and 6 .  94 percent arsen i c . W i  I I  i ams and Compton ( 1 953, p .  39) further re la te 
"The mi nera l is part l y  rep laced , parti c u l ar l y  i n  the cores of the grai ns ,  by cove l l i te and cha l coci te . Th i s ,  
coup l ed wi th  the fact that  enarg i te (Cu3AsS� i s  i nvari ab l y  concentrated i n  the cores , suggests that  the schwat
zi te is zoned , i ts copper content  d im i n i sh ing  ou tward as the con ten t of mercury i nc reases . " 

L iv i ngston i te:  L iv i ngston i te is a l ead-gray, mercury-ant imony su l fide (HgS2Sb2S3) that resemb les s t ibn i te i n  
form , b u t  has a redd i sh -brown streak .  I ts speci fi c  gravi ty (4 . 8) i s  on l y  s l i gh t ly  more than ha l f  that o f  c i nnabar . 
A sma l l  amount of th i s  m i neral occurs at the Red Jacket  m ine i n  the Horse Heaven area of north-centra l Oregon . 

Mercury ch l ori des and oxych lor ides: The mercury ch lor ide ca l ome l (HgCI) and the mercury oxych l ori des 
ter l i nguai te (HgCIO) and eg l eston i te (Hg4CI 20) have been identi fi ed in a few Oregon deposi ts . Terl i ngua i te 
is said to have added to the econom i c  tenor of the ore at the Opa l i te m ine . E l sewhere i n  the state these m i n 
era l s  have been o f  l i tt l e  o r  no econom ic  importance . Terl i ngua i te and eg l eston i te are soft, heavy, powdery 
m inera l s  that rapi d l y  turn green i sh ,  then near l y  b lack on exposure to sun l i gh t . Ca lomel  i s  a heavy, soft ,  waxy 
mi nera l , s h i ny whi te to ye l l owish to green i sh-gray i n  co lor . I t  common l y  forms m inu te tabu l ar crysta l s . 

G angue mi nera l s  

I ron su l fides and ox ides: The i ron su l fides , pyri te and marcas i te ,  are a lmost a lways present a s  gangue m i n 
era l s ,  and i n  some depos i ts are abundan t .  Mi xtures o f  the oxides and hydrous oxi des of i ron are a l so common 
cons t i tuents of most qu icks i lver depos i ts ,  and are in l arge part respons ib le  for the red , ye l l ow, and brown co lors 
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of the a l tered host rocks . Because these products of �he oxidat ion and l each i ng of i ron-beari ng ' m i nera l s  are 
common l y  composed of severa l m i nera l s  that are not easi l y  segregated and ident ifi ed , the term " I  imoni te" is used 
for them throughout this bu l l e t in . The term " l imon i t i zat ion " refers to the ox idat ion process . " L imon i ti zed " i n
d i cates that the contai ned i ron-bear ing mi nera l s  have been oxi d i zed . 

Antimony and arsen ic :  Antimony and arsen i c  su l fi des and ox ides are reported to occur i n  sma l l quan ti ty i n  
severa l o f  the wor ld 's  qu icks i l ver deposi ts . The i r  vo l ati l i zat ion temperatures are near that o f  c i nnabar s o  that 
the c l ean recovery of qu i cksi l ver from ores conta i n i ng apprec iab le  quanti t ies of an t imony and arsen i c  is  d i ff i cu l t  
wi th ord i nary furnac ing procedures . O n l y  a t  the War Eag l e  m ine i n  Jackson County have such ores been re
ported in Oregon . Here , arsen i c is bel i eved to be chem i ca l l y  combi ned wi th the i ron su l fides . A green ish m i n 
era l ten tative l y  ident i fi ed a s  the hydrous ferri c arsenate , scorod i te ,  i s  a l so present in  sma l l  quan t i ty . 

Copper m i nera l s :  Cha l copyri te , ma lach i te ,  azuri te , chrysoco l l a ,  and tenorite occur i n  sma l l  quanti t ies i n  
many o f  the qu i ckSi l ver deposi ts of the Steens-Pueb l o  Mountai ns . E l sewhere copper m inera l s  are scarce or ab
sen t .  

Tungsten :  Schee l i te has been found i.n sma l l  amounts a t  the Murphy and Mocks G u l ch prospec ts i n  the Upper 
App legate area of southwest Oregon . There appears ; however; to be no geneti c re la t ionsh i p  between the schee
l i te and qui cksi lver m i nera l i zati on . 

C l ay mi nera l s :  C l ays resu l t  from the chemica l  breakdown of rock-form i ng m i nera l s ,  a process cons iderabl y 
a ided by the crush i ng and gr ind i ng of the rocks a l ong fau l ts .  Of  the c lay  m i nera l s  iden ti fi ed i n  Oregon depos
i ts ,  kao l i n i te and montmori l l on i te are probab ly  the most abundan t .  

S i l i ca :  Cha l cedony i s  genera l l y  the most abundan t s i l i ca  m i nera l , a l though quartz or opa l predomi nates i n  
a few depos i ts . Evidence suggests that the i n troduced s i l i ca i n  many i nstances was ori g i na l l y  depos i t ed as opa l 
and that the other forms of si l i ca now present were deri ved from i t  through dehydrat ion ,  crysta l l i zat i on , or re
p l acement . It i s  probab le  that part of the si l i ca i n troduced was l eached from the host rocks and red i s tri buted . 

Carbonate m i nera l s :  Ca l c i te is usua l l y  the most abundant carbonate mi nera l ,  a l though do lomite , s ideri te , 
and ankeri te are a l so common . The carbonate m i nera l s  are a lmost un iversa l l y  present in Oregon qu icks i lver de
pos i ts ,  but are scarce i n  those i n  wh ich  the rocks have been extens ive l y  s i l i c i fi ed . The carbonate mi nera l s  may 
have been deri ved i n  part from the a l terati on of the host  rocks . 

Misce l l aneous nonmeta l l i c  gangue mi nera ls :  Ch l ori te and gypsum occur i n  many depos i ts but rare l y  i n  abun
dance . Bari te i s  common i n  many o f  t he  deposi ts i n  the Steens-Pueb lo  Moun ta i ns area and is  occas iona l l y  found 
i n  a few other deposi ts . At the N i sbet mine i n  C l ackamas County ,  part of the c i nnabar i s  contai ned i n  a ve i n  
composed l arge l y  of one of the zeo l i te mi nera l s  (heu l and i te-sti lb i te) . A l i tt l e  nat ive su l fur was found i n  the 
Axehand le  depos i t  in Jefferson County . A bi tum inous substance common l y  ca l l ed " g i l son i te"  by l oca l prospec
tors occurs i n  sma l l quan ti ty i n  severa l depos i ts i n  north-cen tra l Oregon but has  not  been reported e l sewhere in  
the state . 

Or ig i n ,  depth of formation , and age 

Qu i cks i lver depos i ts are the resu l t  of depos i t i on of c i nnabar from ascend ing hydrothermal  so l u t ions wh i ch 
are probab ly  the end products of the cool i ng and d i fferen t iat ion of magmas . Accord i ng to current theory , pri 
mary c i nnabar is deposi ted i n  an a l ka l i ne  envi ronment . Essent i a l l y  a l l  of the wor ld ' s  ma jor qu icksi l ver depos i ts 
are con fi ned to reg ions of Tert i ary and Quaternary orogeny anrl vol can ism . Th i s  suggests that the hydrotherma l  
sol u ti ons are geneti ca l l y re l a ted to  magmas that g i ve r i se  to vol can i sm rather than  to  deep-sea ted i gneous ac
tiv i ty . I t  i s  a l so i nferred that  these sol ut ions are genet ica l l y  re l a ted to  many hot  springs . 

Laboratory research,  p l us i ndependent fi e l d  stud ies by many geo l og i sts ,  i nd i cates that qu icks i l ver depos i ts 
are formed nearer the surface and at l ower temperatures and pressures than the deposi ts of most other meta l s  
formed from res idua l  magmati c so lu t ions . Th i s  wou ld account for the sma l l  amount  o f  meta l l i c mi nera l s  other 
than c i nnabar in qui cksi l ver deposi ts . 

Most of the wor ld ' s qui cksi l ver has come from depths of l ess than 1 , 000 feet and Oregon ' s  deposi ts conform 
to th is . I n  this state the deepest m i n i ng occurred at the B l ack Butte m ine . A l i tt l e  ore was m i ned from the l ow
est l evel , wh i ch  i s  about 1 , 300 feet be l ow the h ig hest poi n t  or the surface trace of the ore zone . The greatest 
quant i ty of ore produced at the B l ack Butte m i ne was above 870 feet . Ore bod ies a t  the Bretz and O pa l i te mi nes 
in southern Ma l heur County have y-i e l ded l i t t le or no ore from depths greater than 1 00 feet . The near-surface 
character of qu i cks i l ver depos i ts i s  shown at  severa l depos i ts where c i nnabar m inera l i za.t ion faded out at  depth 
and yet other characteri st ics of the ore zone were essenti a l l y  unchanged . Examp les of this are seen a t  the Horse 
Heaven and Bretz m i nes . 
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Al l of the important depos i ts of qui cksi l ver i n  Oregon were formed i n  m idd l e  to l a te Terti ary t ime . I t  i s  
probab l e  that  depos i ts of qu icks i l ver were formed dur ing  pre-Terti ary periods of  vol can i sm and orogeny but be
cause of format ion near the surface they have been des troyed by eros i on . Severa l m i nor depos i ts ,  such as the 
Murphy and Steamboat prospects i n  the pre-Terti ary rocks of southwestern Oregon anrl the Reba-Westfa l l  property 
in northeastern Oregon , are remote from centers of Terti ary vo l can i sm and may represen t  the roots of o ld  depos i ts .  
Consider ing the wide-spread d i s tr ibut ion of Terti ary qui cks i lver depos i ts ,  however, i t  seems more l i ke l y that 
these occurrences i n  o l der rocks are a l so of Terti ary age . 

Host rocks 

G enera l :  The appearance o f  qu i cksi l ver depos i ts i n  a wide var iety of rocks i nd i cates that the chem ica l  com
pos i t ion of t he  hos t  rock i s  l ess important  than i ts phys i ca l  propert ies . The  one cond i ti on that seems most essen
t ia l  i s  that at  the t ime of m i nera l i zat ion the rocks were permeab l e  and easi l y  i nvaded by the sol ut i ons . 

Because the bu l k  of the c i nnabar forms i n  pre-exist ing open spaces rather than by rep l ac ing ear l ier  m i ner
a l s ,  the most favorab le  host rocks are those that are capab l e  of prov id i ng maximum open  space by being both 
porous and read i l y  shattered by s tructura l s tresses . Thus sandstones , l avas , or any other type of rock that is re l 
at ive l y  bri tt l e  are structura l ly more favorab le  than sha l es and other c l ayey rocks that tend to y i e l d  p l asti ca l l y  to 
structura l s tress . Al so sandstones and other open-textured rocks favor d i ffus ion of the c i nnabar through voids i n  
the rock ad jacent t o  the feed ing fi ssures, rather than restri c t ion of deposi t ion to the fi ssures themse l ves . 

I n  l ayered rocks of vari ed k inds,  some beds or l ayers are more porous or more read i l y  shattered than others 
and are thus more l i ke l y  to receive qu i cksi l ver mi nera l i zati on . A fi ssure pass i ng from bri t t le  sandstone i n to 
y i e l d i ng sha l e  may become ti gh t ly  compressed or d i sappear . Th i s  is we l l  d i sp l ayed a t  the Bonan za m ine . 

Most  c i nnabar-beari ng  fracture zones are made up of a mu l t i tude of subpara l l e l  and branch i ng fi ssures , brec
c i a  pockets , and crushed zones . P l anes of movement are often marked by l ayers of gouge . Between the p l anes 
much shatteri ng of the rocks , w i th l i tt l e  d i sturbance of the fragments, has taken p l ace . N o  important deposi ts 
have been found a l ong ma jor fau l ts ,  perhaps because they are too t ight l y compressed or too fu l l  of gouge to a l 
l ow i ngress of qu i cksi l ver-bearing so l u t ions . 

O re bod ies common ly  occur where the rocks are most shattered . There is ev i dence i n  severa l depos i ts i n  
O regon that c i nnabar has concen trated a t  fau l t  i n tersect ions where open spaces were more numerous . T h i s  sug
gests that zones wi th sma l l fractures that prov ide a l arge tota l surface area are more favorab l e  than zones wi th 
l arge frac tures and a sma l l  tota l surface area . 

Al terati on: Al terat ion of the rock pri or to the i n troduct ion of c i nnabar may be importan t .  In many depos
i ts the rocks have been comp le te l y  changed in compos i ti on and appearance by such i n tense and often repeti t ious 
fracturing and hydrotherma l  a I terat ion that the i r  or i g i na l  character i s  i ndeterminab l e .  Al l gradat ions can be 
observed from una l tered rock,  to rock comp lete l y  rep l aced by s i l i ca ,  to rock i n  whi ch  on l y  quartz phenocrysts 
remai n in a matrix of c l ays or carbonates or a m ixture of both . The a l terat ion i s  near l y  a l ways accompan i ed by 
a change in co lor and the a l tered rocks are common ly  ei ther harder or softer than the enc l os i ng rocks . 

The type and degree of a l terat ion appears to have been governed to a l arge extent by the ki nd of rock and 
the ava i l abi l i ty of open i ngs . Loose , porous rocks that were orig i na l l y  h igh i n  si l i ca ,  such as rhyol i t i c  tuffs, 
ash , and tuffaceous sed iments, are the most I i ke l y  to become extens ive l y  si I i c i fied . The maximum effect of this 
type of a l terati on i s  the formati on of l arge masses of i n termixed opa l and cha l cedony hundreds of feet across . 
The Opa l i te m ine is the type l oca l i ty for th i s  form of a l teration . Less s i l i ceous rocks that have been a l tered are 
typ ica l l y more r i ch  in carbonates and c l ays than i n  s i l i ca . I n  the Steens-Pueb l o  Moun ta i ns area, and i n  a few 
other p l aces ,  e l ongate , res i s tant  reefs were formed by the s i l i c i fi cat ion of andes i t i c  l avas a l ong fau l ts .  

Al terat ion i s  usua l l y  i n tensi fi ed by the ox id i zi ng and leach i ng effect of downward-perco la t ing groundwa ter . 
The oxidat ion of i ron-beari ng m i nera l s  often g i ves the rocks a b l otchy redd i sh to ye l l owish appearance . 

The aureo l e  of a l teration varies great ly  i n  width from one depos i t  to another . At B l ack Butte , for examp le ,  
so l u t ions r i s ing a l ong the ma in  fau l t  were d iverted through an i n fi n i te number o f  i n terconnected m i nor fau l ts and 
fractures . In this manner a tremendous mass of rock was a l tered . Wh i l e  the effects of the a l terat ion were most 
i n tense ad jacent to the mai n fau l t , rocks severa l hundred feet  away were b l eached and softened . At the other 
extreme,  the so l ut ions wh i c h  formed the Ra i n i er ve in  at  the War E ag l e  m ine  were l arge l y  confined to a s i ng l e ,  
we l l -defined fi ssure l ess than 1 0  feet wide . 

Terti ary rocks: More than 99 percent of Oregon 's recorded qu icks i l ver product ion has come from depos i ts 
i n  Terti ary rocks of Eocene,  O l i gocene , and Miocene age . These Tert i ary host  rocks i n c l ude vol can i c  fl ows , 
p l ugs, brecc ias ,  and agg l omeratesi mass i ve and bedded tu ffsi tuffaceous l ake bedsi and marine and non -mar ine 
sandstones . The rocks of vol can ic  orig i n  are predom i nant ly  of andes i t i c  to rhyol i ti c  compos i t ion . Al though a 
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F i gure 6 .  Map showi ng the geomorph i c  d iv i s ions of Oregon and the d i s t r ibut ion of pre-Tert i ary rocks (st i pp l ed) 
and Terti ary and younger rocks (whi te) . 

few qu i cksi l ver depos i ts occur in basa l ti c  rocks a l ong the western edge of the Cascade Range,  the p l a teau
form i ng basa l ts that  cover so much of the state east  of  the Cascades a re remarkab ly  unmi nera l i zed . 

Pre-Terti ary rocks: Numerous qu i cks i l ver occurrences have been found i n  rocks of pre-Terti ary age i n  the 
K l amath Mounta i ns of southwestern O regon , the B l ue Mounta ins  of northeastern O regon , and the Pueb l o  Mount
a ins  of southeastern O regon . Few of these have been product ive ,  however . The occurrences a re confined l arge
l y  to  g reensch i s ts ,  amph i bo l i tes , and  quartz-m i ca schis ts deri ved from l ow-to-med i um grade metamorph i sm of 
andes i t i c  l avas and pyroc l ast i cs , and med i um-to-coarse gra i ned tuffaceous sandstones and graywackes . Qu i ck
s i l ver mi nera l i zat ion in serpentine ,  p l u tonic i n trus ives, and l imestone i s  rare in O regon and product ion has been 
very l im i ted . The bu l k  of recorded product ion from depos i ts in pre-Terti ary rocks has come from the War Eag l e  
m ine  i n  the Meadows area o f  southwestern Oregon . 

F i gure 6 shows the d i stri but ion of pre-Tert iary rocks i n  O regon and the geomorph i c  d iv i s i ons . F i g ure 7 
shows the re la t ive product ive ranks of the Tertiary and pre-Tert iary host  rocks . 

Loca l i zat ion 

Qu i cksi l ver ciepos i ts occur i n  fractured or porous rocks and are the resu l t  of a comp lex process requ i r i ng a 
l ong per iod of time,  dur i ng which · the host  rocks are repeated l y  fractured , a l tered , and mi nera l ized . A genera l 
sequence of events for the i n troduct ion of c i nnabar to form qu i cks i lver deposi ts wou l d  be as fo l l ows: ( 1 ) frac tur
i ng of the rocks, as the resu l t  of fo l d i ng ,  fau l t i ng ,  or i n trus ions, to provide condu i ts for the m i nera l i zi ng so l u 
tions; (2) i n troduct ion o f  the mi nera l i zi ng so l u t ions; ( 3) a l terat ion o f  the rocks wi th the attendant  format ion of 
c l ay ,  si l i ca ,  and carbonate gangue m i nera l s; (4) recurrent fractur ing to reopen the condu i ts or to prov ide new 
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ones; and (5) i n troduct ion of add i t iona l  gangue m i nera l s  and c i nnabar . I n  deta i l ,  the process i s  very comp l ex .  
Many depos i ts exh i b i t  ev idence that fractur ing was re la t ive l y  con ti nuous throughout the m i nera l i zi ng process 
and that m i nera l i zat ion d i d  not proceed un i form l y .  In most depos i ts the bu l k  of the c i nnabar was depos i ted 
dur ing a l ate stage in the a l terat ion of the rocks ,  but  common l y  severa l generations of gangue m i nera l s  can be 
d i st ingu i shed in a depos i t ,  and in some the formation of c i nnabar and the vari ous gangue minera l s  obv ious l y  
over l apped . Varia t ions i n  the order o f  deposi t ion from p l ace t o  pl ace i n  a n  i nd i vidua l  depos i t  are common and 
probab ly  i nd i ca te that, dur ing the severa l s tages of the m i nera l i zi ng process, on l y  parts of the zone prov ided 
su i tab l e  open ings for the passage of so l u t ions . 

The ·l oca l i zat ion of c i nnabar deposi ts appears to have been i nduced pri nc i pa l l y  by vari a t ions i n  the perme
abi l i ty of the i nvaded rock and i n  the s i ze and shape of the condu i ts .  Chem ica l  reacti ons brough t  about by a 
comm i ng l i ng of the mi nera l i zing  so l u t i ons with water perco l at ing downward from the surface may a l so have had 
an important i n fl uence on the l oca l i zat ion of some depos i ts . 

Espec ia l l y  r ich  ores often occur where the r ise of the so l u ti ons was impeded by l ess perv ious materi a l s ,  for 
examp le ,  sha l es or fau l t  gouges , or by abrupt changes i n  the att i tude or s i ze of the condu i ts .  I n  some depos i ts ,  
ore bod i es were formed i n  fractured rocks beneath impermeab l e  cappi ngs s uch  a s  t he  sha l e  over l y i ng t he  Bonanza 
depos i t  and the c l ay-soi l hori zon over l y i ng parts of the Horse Heaven m ine  ore bod i es .  I n  other depos i ts ,  such 
as the B lack  Butte m ine ,  no imperv ious capp ing ex i s ts . Schuette ( 1931) suggested that th i s  was the reason the 
B l ack Butte ore was of re l at ive l y  l ow grade . Here, however, as in many other m i nes,  it is evident that c l ay 
gouge which deve l oped a l ong fau l ts loca l l y  dammed the ri s ing so l u t i ons and thus promoted concen trat ions of 
c i nnabar . 

Types of depos i ts 

O regon 's qu i cks i l ver depos i ts ,  parti cu l ar l y  the l arger ones , d i ffer from each other mai n l y  i n  the ki nd of 
hos t  rocks for the qu icks i l ver m i nera l i za t ion and the manner i n  wh i c h  the host rocks responded to orogen i c  move
ments ,  i n trus ion , and a l tera t ion ( F i gure 8) . A c l ass i ficat ion of depos i ts ,  therefore , can be estab l i shed by sum
mari zing the ma i n  character ist i cs of the pri nc ipa l  m i n i ng d i s tri cts . S ix  types have been set up as fo l l ows: 

Type ( 1 ) - Depos i ts l oca l i zed a l ong i n c l i ned bedd ing p lane  shear zones in sandstone beneath s trata of re l a
t ive l y  impermeab l e sha l e : I n  th i s  type of depos i t ,  space to accommodate the m inera l i zi ng so lu t ions was prov ided 
by beddi ng-p lane shears and subord i nate fau l ts .  An imperv ious sha l e  capp ing confi ned the so l u t ions to  the fau l ts .  
O rd inari l y  the depos i ts are l ens-shaped , w i th the l ongest d imensions para l l e l  to the shear zone beneath the sha l e
sandstone con tact . The ore bod i es may  l i e immed ia te l y  beneath the sha l e  o r  severa l fee t  bel ow . Most of the 
depos i ts of th i s  type are found i n  the Bonanza area of sou thwestern Oregon . 

Type (2) - Depos i ts formed a l ong fau l t  zones i n  l avas, pyroc l as t i cs ,  and tuffaceous sed iments :  I n  th i s  type 
of depos i t ,  the ore zone l ies a l ong a pri n c i pa l  zone of fi ssur ing , with ore extend i ng i n to subord i na te ,  subpara l 
l e l , and i n ter-connect ing branch fau l ts and fractures d i str ibuted through the hang i ng wa l l  and footwa l l  of the 
mai n  fau l t .  Cap rocks are genera l l y  not apparen t .  Loca l i zati on of c i n nabar was contro l l ed primari l y  by the 
fau l ts and fractures and is  often concen trated beneath l ayers of gouge and at fau l t  i n tersect ions . The ma jori ty of 
the qu i cks i lver depos i ts in O regon are in th i s  category , the most notab le  be ing the B l ack Butte depos i t  in ande
s i t i c  l avas and the Bretz depos i ts i n  tuffaceous l ake beds . Al so in th i s  c l ass are the severa l deposi ts in the Mead 
ows area that occur i n  fresh-water sandstones and l i g n i t i c  coa l seams . 

Type (3) - Deposi ts formed i n  zones of sheari ng and brecc ia ti on at the borders of vol can i c  p l ugs and the 
i n truded rocks: In this type there i s  a c l ose re l a tionsh i p  between the force creat i ng the space to rece ive the m i n 
era l i zi ng so l u ti ons and t he  source o f  the sol ut ions . T he  i n trus i ve p i  ugs range from rhyo l i te at  the Horse Heaven 
m i ne ( the type examp l e) ,  to andesi te a t  the Axehand l e  m ine ,  to basa l t  a t  the Maury Mounta i n  mi ne . The i n 
truded rocks are lavas, tuffs , and vol can ic  sed iments . The p l ugs were apparent ly  i n truded i n  a sem i -v i scous 
cond i ti on so that the over l y i ng rocks were i n tr i cate l y  fractured and loca l l y  converted to brecc ia . At the H orse 
Heaven m i ne ,  the confi n i ng of the qui cksi l ver-beari ng so l u ti ons to the i n trus i ve-fractured rocks was a i ded by a 
c l ay-soi l hori zon i n to wh i c h  the p l ug was i n truded . O ther areas for ore depos i t ion were formed i n  brecc ia ted 
zones wi th i n  the i n trusive and at the marg i ns of the i n trus ive . At the Maury Mounta in m ine  c i nnabar deposi t ion 
was restr i c ted to fractures i n  the bedded rocks borderi ng the i n trus ive basa l ti c  p l ug . 

Type (4) - Deposi ts i n  opa l i te :  As used i n  th i s  bu l l eti n ,  the term " opa l i te "  refers to a rock composed of a 
mixture of opa l ,  cha l cedony,  and sometimes quartz .  O pa l i te is hard , bri tt l e ,  mi l k  whi te to dark grey i n  co l or ,  
and i s  t h e  resu l t  o f  a lmost comp l ete rep lacement o f  vo l can ic rocks - mai n l y  tu ffs , ash ,  and tu ffaceous sed iments . 
Yates ( 1 942 ) suggests these stages i n  the format ion of opa l i te ores: (a) s i l i ceous so l u t ions converti ng the rocks 
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Andesite, rhyol i te,  
and dacite flows and tuffs 

Mai n l y  a complex of in the Steens-Pueblo 
i n terre l ated acid vo l can i cs Mounta i ns area . 
i n c l uding p l ugs, f lows, Tuffs ond tuffaceous lake 
and breccias, common l y  beds ( i n  port opa l i zed) i n  
opa l i zed . the O pa l i te area . 

59 percent ! 
Dadte, rhyo l i te ,  and I tuffaceous sed i men ts .  
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F igure 7 .  Chart showing genera l character, strat igraph i c  re l a t i onsh ips ,  and product ive rank of rock units that conta i n  qu icksi lver depos i ts i n  O regon . 

I'V 
"""" 

0 
c 
() 
7\ 
Ul 

< 
m 
;;c 

z 
0 
;;c 
m G) 0 z 



PART I .  ECONOMICS AND GEO LOGY OF QUICKSILVER 

Type 1 .  Deposits localized along inclined bedding plane hear 
zonei in sond�tone beneath strata of relatively im
permeable shale. 
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Type J .  Uepos1ts rormed in zones of shearing and brecciation t">• 

the borders of volcanic pl ugs and .the intruded rocks. 

type S. Tertiary mineralization along faults and minor fractures 
in pre-Tertiary metamorphic rocks. 

Zone of Fissuring Shearing and Brecciation 

Type 2. Deposih formed along fault zon� in lavas, pyroclastics, 
and tuffoceou �imenh. 

Finely Divided Cinnabar Disseminated 
Through Porh of Opolit"', 
Concentrated in <.:rushed Zonet 

Type 4, Deposits in opolite. 

Type 6. Deposm ouocioted with Iorge crush tied veins ol eolcite, 
z:eolite, ond silica. 

Figure 8. i l lustrations of the six types of quicksilver deposits . Ore bodies ore shown in red . 

25 

Figure 8. D i agrammatic cross sections i l l ustrating the characteristic features of di fferent types o f  quicksilver 
deposits in Oregon (ore shown i n  red) . 
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i n to opa l ;  (b) dehydra t ion and crysta l l i zat ion of the opa l i n to cha l cedony and quartz, resu l ti ng i n  brecci at ion; 
(c) entry of s i l i ceous sol ut ions that rep l ace undehydrated opa l wi th cha l cedony and extend the s i l i c i fied zone; 
and (d) i n troduct ion of c i nnabar-beari ng so l ut ions i n to open i ngs in the s i l i c i fi ed rocks ( i n  some depos i ts ,  such as 
the Bretz, the c i n naba r-bear ing so l u t ions were d iverted i n to ad jacent  urisi l i c i fi ed rocks) . 

I n opa l i te depos i ts the c i nnabar is i n  an extremel y fi ne l y d iv i ded state and i n timate ly mixed wi th the s i l i ca .  
The c i nnabar fi l l s or coa ts fractures and forms p ink to redd i sh ,  c l oud l i ke or streaky d i spers i ons i n  the unfractured 
rock . G enera l l y both fractured and unfractured rock are found together, i nd i cat ing  that m i nera l i za ti on and brec
c i a ti on occurred in recurrent  s tages . Ci nnabar-bear ing opa l i te i s  qu i te col orfu l but  because the c i n nabar is  so 
f i ne ly d iv ided the quan ti ty i s  actua l l y sma l l .  

Depos i ts of opa l i te vary great l y i n  s i ze ,  shape , and frequency . They may be numerous or i so la ted . I f  sev
era l depos i ts occur wi thi n a l im i ted area , they are separa ted by rock i n  wh ich  the i n tensi ty of rep l acement d i 
m i n i shes grad ua l l y . O pa l  i te masses ·are common l y mound - 1  i ke and rough l y e l onga ted para l l e l  to but o f  much 
greater width than the fracture or fractur� system through which the s i l i c i fy ing so l ut i ons  rose . The so l u t ions ap
pear to have spread l a tera l l y through porous rocks near the surface wi thout benefi t of we l l -defined frac tures . 
The th i ckness of most opa l i zed masses is ge_11era l ly found to be consi derab l y l ess than the ir  l a tera l  d imens ions . 
The O pa l i te m i ne ore bod ies occu� i n  a ·m;ss of opa l i te 1 , 200 fee t l ong ,  800 feet wide,  and a l i tt l e  over 1 00 
feet i n  maximum th i ckness . A l though the O pa l i te m ine  is the typ ica l  examp le  of th i s  k i nd of depos i t ,  fai r l y l arge 
masses of opa l i te are found e l sewhere , for examp l e ,  in the Q uartz Mountai n area in Lake Coun ty , and sma l ler  
bunches are not uncommon in  many deposi ts . Therefore,  the term "opa l i te "  fi nds add i t i ona l  use as  a descr i pt ive 
prefix when re ference is made to narrow vei n l e ts , nodu l es ,  and smal l ,  i rreg u l ar masses of s i l i ca conta i ned in  
otherw ise uns i l i c i fied or  on ly part i a l l y s i l i c i fied fau l t  and brecc i a  zones . 

Type (5) - Tert i ary m i nera l i za ti on a l ong fau l ts and mi nor fractures i n  pre-Terti ary metamorph i c  rocks: 
Most of O regon ' s  metamorph i c  rocks are we l l  i ndurated , t ight l y fo lded , and have a great many fractures of sma l l  
d i sp lacemen t .  Such rocks , when sub jected to shearing s tress, rare l y fracture a l ong we l l -defi n ed zones . I ns tead 
the stress i s  d i ss i pated a l ong a mu l t i tude of pre-ex ist ing fractures . Where the qu i cks i l ver-bear ing so lu t ions cou ld  
be  confined to  a strong ,  we l l -defi ned fau l t  zone , a s  at  t he  War  Eag l e  m ine  and e l sewhere in  t he  Meadows area 
of southwest O regon , sma l l  ore bod i es formed . In most p l aces , however, the so l ut i ons were d i spersed a l ong so 
many i n terconnect ing shears and fractures that the c i nnabar became sca ttered over broad areas wi thout format ion 
of an ore body . Many deposi ts of th i s  type occur i n  the pre -Tert iary rocks i n  southwestern and northeastern Ore
gon . Few have been product ive . 

Type (6} - Depos i ts assoc ia ted wi th l arge crust i fied* veins of ca l c i te ,  zeo l i te ,  and s i l i ca :  Th i s  type of de
pos i t  i s  un i que to the O ak G rove Fork area of Cl ackamas County . Here the deposi ts were formed in open , wel l 
defined fi ssures; ca l c i te and subord i na te quan ti t ies of other gangue m i nera l s  and c i n nabar were depos i ted i n  
a l ternat ing l ayers crust upon crust unt i  I the fissures were fi l i ed .  The ve ins  range from 6 i nches to more than 6 
feet  in width . N o  doubt some of the s i l i ca-carbonate ve i n l ets found - i n other depos i ts i n  O regon were formed i n  
the same manner b u t  not o n  such a l arge and we l l -defi ned sca l e . 

Minor occurrences of qu i cks i l ver wi th other ores 

Go l d  and base-meta l depos i ts :  Qu i cksi l ver m i nera l s  occur in sma l l  quant i ty i n ,  or c l ose l y assoc ia ted wi th ,  
some of the  go ld  and base-meta l depos i ts of northeastern and southwestern Oregon . I n  p l aces,  the qu icks i l ver 
m i nera l s  appear to be gene t i ca l l y re l a ted to the gold and base-meta l m i nera l s . In others they c l ear l y represent 
a l a ter ,  l ower tempera ture per i od of mi nera l i zat ion . O n ly i n  some of the l a tter type of depos i ts have the qu i ck
s i l ver m i nera l s  been of suffi c i en t  concentra t ion to warrant  exp l orati on , and none of these have produced any 
s ign i f i cant amount of qu icks i l ver . 

Uran i um depos i ts :  Very m inu te amounts of c i nnabar have been found i n  assoc ia t ion wi th uran ium prospects ,  
part icu l ar l y i n  the Lakev i ew and Pr inevi l l e areas . 

* Bateman descri bes " crusti f ied "  as fo l l ows: "G enera l l y , however, successive crusts of d i fferent m i nera l s  are 
depos i ted upon the fi rst one , perhaps w i th repet i t ion of ear l ier mi nera l s ,  unt i l the fi l l i ng is comp le te , and th i s  
g i ves r i se to crust i fi ca t ion;  i f  the cav i ty i s  a fissure , a crust i fi ed ve i n  resu l ts . "  A.  N .  Ba teman , "Econom i c  
Mi nera l Depos i ts , " 2 nd  ed i t i on ,  John W i l ey & Sons, I nc . ,  p .  1 08 .  



PART I .  ECO NOMICS  AND G EO LOGY OF  QU ICK S I LVER 27 

Prospect ing gu ides 

G enera l :  The most  I i ke 1 y  p l ace to prospect  for c i nnabar i s  i n  and ad jacent t o  a reas where the m i nera l has 
been prev ious l y  m ined . It i s  ent i re ly  poss i b l e  that importan t  depos i ts awa i t  d i scovery in the areas of m i nes hav
ing the l argest product ion , name l y ,  along the western front of the Cascade Range i n  southwestern O regon , i n  
the O choco Mounta i n s  i n  north -cen tra l  Oregon , and i n  the Wh i te H orse Mounta i ns i n  extreme southeastern O re
gon . O ther parts of the state shou ld  not be overl ooked , parti cu l ar l y  those areas where c i n nabar is  known to 
exist, even though in m i nor amounts . 

Qu i cks i l ver depos i ts occur i n  a wide vari ety of geo l og i c  envi ronments, but  those of a parti c u l ar environmen t ,  
no matter how d istant  from each other, usua l l y  have many character i s t ics i n  common . Thus i t  i s  we l l for the pros
pector to acqu i re know l edge about the geo logy of the area to be prospected and the character i s t ics of the de
pos i ts known to occur in  that geol og i c  envi ronment . 

. 

Most of the importan t  qu i cks i l ver depos i ts in O regon have been found a l ong fau l t  and brecc ia  zones i n  tuff
aceous sandstones, and in vo l can i c  f lows, p l ugs ,  brecc ias,  and tuffs of andes i t i c  to rhyol i t i c  compos i t ion of 
Eocene  and Mi ocene age . 

Because the rocks enc l os i ng most qu icks i l ver depos i ts are extens ive l y  a l tered , the best a reas to prospect are 
those i n  whi ch  the soi l and rock rubb l e  i nd i ca te that the under l y i ng rocks have been abnorma l l y a l tered . Un
fortunate l y ,  though a l l qu i cksi l ver  depos i ts a re i n timate l y  assoc i a ted wi th a l tered rock, on l y  a few zones of a l 
tered rock conta i n  qu icks i lver even i n  areas where important  depos i ts have been worked . 

The soi l over ly i ng  hydrotherma l l y a l tered zones d i ffers i n  appearance from that of ad jacent  una l tered rocks ,  
b u t  t h e  d i st i nct i on i s  genera l l y  vague a nd  can be  app l i ed on l y  after cons iderab l e  experi ence . O n  t he  other hand , 
fl oat (broken p ieces of ore or c i nnaba r  scattered through the soi l )  is an i nva l uab l e  a id  i n  prospect ing . Ci nnabar 
fl oa t is  ord i nar i l y  soft and i s  rare l y  found fa r from a deposi t .  

The surface expression of a zone of a l tered rock vari es wi th the type of a l te rati on . S i l i c i fi ed rocks com
mon l y  protrude s l i gh t l y  above the surround i ng rock,  whereas c l ay a l terat ion products are more easi l y  eroded and 
may form depressed areas . However, such topograph i c  express ions often go unnoti ced unti I the fou l  t zone is  de
tected by other means . In  southwestern O regon many of the qu icksi l ver  depos i ts are characteri zed by i n troduced 
s i l i ca and carbonate m inera l s  wh ich common ly  occur as vei n l e ts in softened rock and therefore resu l t  in narrow, 
i ron -sta i ned r ibs on weathered surfaces . 

G eophys i ca l  surveys: S tephenson ( 1 943) conducted deta i l ed geophys i ca l  surveys i n  north-centra l O regon i n  
the v i c i n i ty o f  the B l ue R idge m ine ,  t h e  Tay l or Ranch m i ne ,  a nd  the Maury Mounta i n  m i nes . A s im i la r  survey 
was made by Bath and Cook ( 1 949) at  the Mother Lode and I ndependent  mi nes . Concern i ng the va l ue of the 
surveys, S tephenson cone I udes: 

" . . .  Because of the phys i ca l  nature of c innabar and the sma l l s i ze of the ore bod i es ,  the successfu l use of 
geophys ica l  methods in fi nd i ng c i nnabar deposi ts depends on the detect ion and de l i neati on of geo l og i c  bod ies or 
structures assoc iated w i th the ore . I n  the Ochoco D i stri c t ,  many of the rocks are paramagnet i c ,  and deta i l ed 
magnetometer s u rveys , suppl emented by res i s ti v i ty measurements, were made i n  order to map the ore-bearing 
fau I t  systems . 

"The su rveyed areas are magneti ca l l y vari ab le  and show many magnet ic  anoma l i es . Some of the a noma I i es 
appear to depend on d i fferences i n  type of rock; but g roups of defi n i te magnet ic  patterns are found that, i n  the 
I ight  of avai I ab le  geo log i c  i n formati on , appear to be large l y  determ i ned by the fou l  t systems . "  

L i tt l e  underground deve lopment  work has been done i n  the a reas covered by Stephenson s i n ce the surveys 
were made . Consequent l y ,  no new ore bod ies have been found as a resu l t  of his work, but it is probab l e  that 
the structura l patterns i nd i cated by the surveys wou l d  be an  a id  to any future prospecti ng . 

G eochem ica l  prospect ing :  F i e l d  col orimetr ic tes ts for mercury have been deve l oped by the G eochem i ca l  
Branch of the U . S .  G eo log i ca l  Survey (Ward and Ba i l ey , 1 958) . These tests are re l at ive l y  i nvo l ved a nd have 
about the same sens i t i v i ty as the wi l l em i te screen test ,  or about 2 . 5 parts per mi l l i on or 0 . 1 ounces per ton , so 
have not supp l an ted i t .  

Russ ian  geochemis ts have deve loped a mercury detector us ing a i r  samp les w i th a detect ion l im i t  we l l  be low 
one part per mi l l i on .  W i th th i s  dev ice they have been ab le  to out l i ne  mercury ha l os (G i n zburg ,  1 960) a round 
both mercury and base meta l depos i ts .  Var iat ions of this techn i que have been used by Hawkes and Wi l l i s ton 
( 1 962) , who have i n c reased the sens i t i v i ty of the a i r-samp l i ng method . By th i s  techn i que they have been ab le  
to  de l i neate severa l known mercury depos i ts and have shown the  existence of  mercury ha l os around base meta l 
depos i ts .  

From the presen t  s tate of know ledge, i t  seems th i s  a i r-sampl i ng techn i que wi l l  probab l y  supp lan t  most other 
methods of prospect ing for mercury . 
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Qua l i tat ive tests for c i nnabar: Except i n  opo l i te ores in whi ch the c i nnabar crysta l s  are so m inute as to be 
pract ica l l y i nseparab le  from the i r  s i l i ceous gangue, the best method of test ing for' c i nnabar is  to pan the crushed 
or d i s i n tegrated rock i n  the convent iona l  manner, search ing for the bright ,  coch i nea l -red crysta l s  wh i ch ,  be
cause of the i r  h i gher spec i fi c  grav i ty ,  wi l l  " to i l "  beh ind the common gangue m inera l s .  I t  is probab le  that most 
of the c i nnabar depos i ts known today were d i scovered i n i ti a l l y  by the prospec tor trac ing f l oa t  or pann ings uph i l l  
to the i r  source . Th i s  i s  sti l l  the best method of prospecting for new c innabar depos i ts . 

I f  dovbt exists that the concentrate from the pan or the red mi nera l in a p iece of f l oat is c i nnabar, one of 
the fo l l owing s imp l e  tests can be made . These tests wi l l  a l so detect qu i cks i lver in most of the other qu i cksi l ver 
mi nera l s . 

( l ) W hen the dry mi nera l powder is m ixed w i th four parts of dry sod i um carbonate and heated s l ow ly  i n  a 
test tube, mercury wi l l  appear as a gray sub l imate or as sma l l  g l obu l es on the wa l l s of the tube . If heated w i th
out sod i um carbonate i n  the tube, most mercury mi nera l s  vo lat i l i ze wi thout decompos ing . 

(2) Most compounds of qu icks i l ver ,· if moi stened with hydroch l or ic  ac id  and rubbed on a piece of bri ght  
copper, wi l l  impart a br ight  s i l very coating to the copper . I n  th is test qu i cker resu l ts are usua l l y  obta i ned i f  
the mi nera l i s  powdered . 

(3) An u l travio le t  l i ght  and a wi l l em i te-coated screen can be used to detect even sma l l amounts of mercury 
in a samp le . In th i s  method , the powdered samp le  to be tested is p l aced between the u l tra-v io le t- l ight  source 
and the screen and heated suffi c ien t ly  to vol ati l i ze any conta i ned qu icks i l ver . Mercury vapor wi l l  appear as a 
dense , dark c l oud or shadow of smoke aga i nst the screen . W i thout the presence of mercury vapor the wi l l em i te 
screen wi l l  f l uoresce a un i form l y  strong green over the entire surface . O rd i nari l y  smoke or water vapor wi l l  not 
g ive a shadow . Th i s  is a qu i ck, easy test and i ts ma in  drawback is i ts h igh  sens i t i v i ty; even trace quant i t ies 
wi l l  show a s l ight  " smoke . "  
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G e n e r a l G e o l o g i c  S e t t i n g  
G eomorpho l ogy 
Stra t igraphy 

Pa l eozo i c  rocks 
Mesozo i c  rocks 
Cenozo i c  rocks 

I n trus ive rocks 
S tructure 

D i s t r i b u t i o n  o f  t h e  d e p o s i t s 
D e s c r i p t i o n s  o f  t h e  d e p o s i t s 

B l ack Bu tte area 
B l ack B u tte m i ne 
Woodard prospects 
H obart Bu tte 

E I khead area 
E l khead m ine  
Thompson prospect 
W i l son prospect 
A l l en  prospect 

Bonanza-Nonpare i l area 
Bonanza m i ne 
Nonpare i l  m ine  
Bu tte prospects 
Longbrake prospect  
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C H APTER  1 

S o u t h w e s t e r n O r e g o n  

Sou thwestern O regon i s  consi dered here as i n c l ud i ng southern Lane County and a l l  of Doug las ,  Jackson , 
Coos, Curry , and Joseph i ne Count ie s ,  or a l l  of the a rea i n  O regon that is south of the 44th para l le l  of l a t i tude 
and west of the H i g h  Cascades (see f igure 5, Part 1 ) . The areas known to con ta i n  qu i cks i l ver deposi ts a re i nd i 
cated o n  fi gure 9 .  A l so shown i n  f igure 9 are the pri n c i pa l  geo l og i c  d i v i s i ons o f  t h i s  part o f  the state . 

G e n e r a l  G e o l o g i c  S e t t i n g  

G EOMO RPHO LOGY 

Southwestern O regon i n c l udes parts of three geomorph i c  prov i nces,  the Cascade Range, the Coast Range ,  
and the K l amath Mounta i ns (see f igure 6 ,  Part 1 ) , a l l  o f  wh i ch con ta i n  qu icks i l ver deposi ts . 

The Cascade Range is d iv i s i b l e  l ong i tud i na l l y  i n to the H i g h  Cascades and the Wes tern Cascades . The H i gh 
Cascades i n c l ude the many vo l can i c  peaks ,  c i nder cones, and re l at ive l y  und i ssected P l i ocene-P l e i stocene and 
Recen t l avas wh i c h  form the p ic turesque crest of the range . The Western Cascades are composed of o l der vo l 
can i c  rocks extend i ng i n  age from Eocene through Miocene . The reg i on i s  s tructura'l l y  more deformed than the 
H igh  Cascades and much more deep ly  d i ssected . Summ i t  e l evati ons I i e  between 2 ,  000 and 6 ,  000 fee t .  

The Coast Range , i n  the areas o f  qu i cks i lver depos i ts ,  i s  characteri zed b y  wide va l l eys separated b y  smooth
ly  rounded , e l ongate h i  l i s r i s i ng to an average e l evat ion of 1 ,  500 fee t  above sea l eve l . The reg i on i s  under
la in by fo lded mari ne sed imen tary rocks and basa l t  f l ows of Eocene age . 

The K l amath Mountai ns prov ince ,  wh i c h  i n c l udes the S i sk iyou Mounta i ns ,  i s  a reg i on of rugged topography 
w i th e l evati ons rang i ng from sea l eve l  to 7, 500 fee t .  Streams are numerous , canyons deep, and r idges narrow . 
The prov ince i s  under l a i n  predom i nan t l y  by a th i ck  sequence of Mesozoi c rocks wh i c h  are i n  part me tamorphosed . 
The rocks are t igh t l y fo l ded , fau l ted , and i n truded by l arge masses of p l u ton i c  rock . Pa l eozo i c  sch i s ts l i e  a l ong  
t he  Oregon -Ca l i forn i a  boundary i n  the S i ski you Moun tai ns . 

< 

STRAT I G RAPHY 

Pa l eozo i c  rocks 

The o l dest rocks known i n  southwestern Oregon are a series of deformed sch i s ts of probab le  Pa l eozoi c age 
(Peck, 1 96 1 ) . These rocks are exposed a l ong the Ca l i forn i a  boundary in extreme southern Jackson County . 
They cons i s t  mai n l y  of h i g h l y  fo l i ated , med i um-to-dark green , quartz-epidote-ch l or i te sch i sts wh i ch were de
r ived from vo l can i c  and sed imentary rocks ri ch i n  ferromagnes ian m i neral s .  M i ca sch i s ts and g raph i t i c  sch i sts 
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QUICKSI LVER I N  OREGON 

E x p l a n a t i o n 

Pl iocene to Recent basaltic to rhyol itic 
l ava flows and pyroclastic rocks . 

Upper Eocene to lower Pl iocene pyroclastic 
rocks; basalts, andesites, rhyoli tes; 
and nonmarine sediments. 

'
Upper Eocene nonmarine sandstones, shales, 

conglomerates, and cool . 

Lower Eocene marine shales, sandstones, 
conglomerates, and intercalated lavas 
of Umpqua Formation (includes also 
Tyee Formation in Coos County) . 

Pre-Tertiary complex of deformed, in part 
metamorphosed, volcanic and 
sedimentary rocks invaded by wide 
variety of intrusions. Chiefly Mesozoic, 
but with some Paleozoic schists. 

0 5 10 15 20 M i les 

Quicksi lver areas: 

1 .  Black Butte 
2 .  Elkhead 
3 .  Bonanza-Nonporei I 
4.  Til ler  
5. Upper Cow Creek 
6. Trail 
7. Meadows 
B. Brownsboro 

9. Shale City 
1 0 .  Ashland 
1 1 .  Upper Applegate 
1 2 .  Pickett Creek 
13 .  Briggs Creek 
1 4 .  Barklow Mt. 
1 5 .  Red Flat 
1 6 .  Diamond Creek 

Figure 9 .  Geolog i c  sketch mop of southwestern Oregon showing location of quicksi l ver-bearing areas . 
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are a l so i n c l uded . Because of the high degree of metamorph i sm , ori g i n a l  textures and compos i t i on are i nde
term i nab le . 

Mesozoi c rocks 

App legate G roup: Unconformabl y over l y ing  the sch i sts i s  a th i ck sequence of fo lded and metamorphosed 
vo lcan i c  and sed imen tary rocks of Upper Triass i c ( ? )  age ca l l ed the Appl egate Group . The May C reek Sch i st ,  
mapped as  Pa l eozo i c  in  the R idd l e  quadrang l e  by D i l l er and Kay ( 1 924) and in  the But te F a l l s  quadrang l e  by 
W i l k i nson and others ( 1 94 1 ) ,  has s i nce been shown by We l l s  and others ( 1 949) to be part of the Appl egate G roup . 
Rocks of th i s  group consi s t  mai n l y  of andes i t i c  to basa l t i c  l avas and tuffs wi th l en ti c u l ar i n terbeds of arg i l l i te ,  
chert, quartz i te ,  cong l omerate , and I imestone . A name common l y  used for these rocks i s  "g reenstones " because 
of the pa l e  green to green i sh  gray col or resu l t ing from the i n troduct ion of epidote and , in p l aces , c h l or i te . Many 
of the qu i cksi l ver deposi ts in southwestern Oregon occur i n  rocks of the Appl egate G roup . 

Dothan ,  Rogue,  and G a l i ce Format ions :  Unconformab l y  above the Appl egate G roup i s  a th i c k  series of 
sed imen tary and volcan ic  rocks wh ich  were deposi ted i n  a rap id l y  subs i d i ng trough dur i ng Midd l e  or Late Jurass i c  
t ime . The  Ju rass i c  rocks have been subd iv ided i n to three formati ons from o ldest t o  youngest, t he  Dothan , Rogue,  
and Ga l i ce Format ions . The Dothan Formati on cons i s ts ma i n l y  of mass ive ,  i ndurated g raywacke sandstone wi th 
i n terbedded , h i gh l y  con torted sha les ,  and lenses of chert and cong l omerate . The Rogue Formation is composed 
of i n termed ia te to bas i c l avas , tuffs , and some agg l omerates . The l avas are ch l or i t i zed and some of the tuffs 
i ndurated by s i l i c i fi cat i on . The rocks of the Ga l i ce Format ion cons i s t  of a t h i ck  sequence of sha les  and s i l tstones 
wi th some l avas and pyroc l ast i cs and , more rare l y ,  cong l omerates . 

Myrt l e  G roup: The Myrt l e  G roup of Lote Jurass i c  to Ea r ly  C retaceous age cons i s ts of l oca l l y  foss i l i ferous 
sandstones and s i l tstones, w i th i n terstra t i f ied l enses of cong l omerate , wh i ch  were deposi ted dur ing up l i ft of the 
K l amath Mountai ns . The rocks are s teep ly  fol ded but not metamorphosed . O n l y  one qu i cks i lver  depos i t i s  known 
in the Myrt l e  G roup; it i s  the O l son and N eedham prospec t  in Curry County . 

Late C retaceous rocks: Loca l l y  foss i l i ferous f ine-gra i ned sandstone wi th l esser  amounts of mudstone and 
cong l omerate occurs in patches in Jackson Coun ty and a l ong the coast in Curry County . Rocks are on l y  moder
ate l y  deformed . No qu i cks i l ver depos i ts are known i n  these rocks . 

Cenozo i c  rocks 

Umpqua F ormat ion :  The  Umpqua Formati on of  l ower to  midd l e  Eocene age  i s  t he  o l dest Terti ary format ion 
i n  southwestern O regon . As or i g i na l l y  descri bed by D i l l er i n  ear l y U . S .  G eo l og i ca l  Survey pub l i cat i ons ,  i t  
i nc l udes both mar ine and terrestr i a l  sed imen tary rocks and vo lcan i cs . The forma t ion i s  l oca l l y  more than 1 2 , 000 
feet  th i ck .  

N or th of Roseburg i n  the Bonanza-N onpare i l and E l khead qu i cks i lver areas the Umpqua Format ion i s  l a rge l y  
o f  mari ne ori g i n .  A s  descr i bed by  Brown and  Waters ( 1 95 1 ) ,  i t  cons i s ts o f  two parts: the l ower composed pri n 
c i pa l l y  o f  arkosi c sandstone,  s i l tstone ,  a nd  sha les conta i n ing occas iona l  l enses a nd  i n terbeds of tuff; a nd  t he  up
per made up large l y  of vo l can i c  rocks , parti cu l a r l y  p i l l ow basa l t  and pa l agon i te tuff ,  i n ters tra t i fi ed wi th i rreg u l ar 
l enses of cong l omerate . S tructura l l y  the formati on here is characteri zed by broad northeas t-trend i ng open fo lds  
wi th d i ps in  the more competent  members of  20° to 65° . 

To the south , i n  the Sams Va l l ey and Medford areas,  are non-mar i ne sed iments cons i st i ng of mass ive ,  l i g ht
co lored , med i um to coarse -gra i ned sandstones i n  part  tuffaceous, w i th heterogeneous cong l omerate. l enses, ryth
m i ca l l y  bedded shales, and seams of l ow-grade coa l . These rocks were former ly assi gned to the Umpqua For
mat ion by We l l s ( 1 956) , but have recent l y  been ass igned to the l a te Eocene (Peck,  1 96 1 )  on the bas i s  of foss i l 
p l an ts ( Brown , 1 956) . 

Tyee Format ion :  The Tyee Format ion of m idd l e  Eocene age i s  composed ch ief ly  of rythm i ca l l y bedded m i ca
ceous sandstones that unconformab l y  over l i e  the Umpqua F ormat ion in the Coast Range prov i nce . No qu i cks i l ver 
deposi ts are known to occur in these rocks . 

Western Cascade vo l can i c  series: This series of nonmar i ne l avas and pyroc l ast i c rocks i n  the Western Cas
cades rests in part unconformab ly  on the Umpqua Formation . The series ranges i n  age from upper Eocene through  
l ower M i ocene and  l oca l l y  may be  as much  as 1 5 , 000 fee t th ick . I n  t he  qu i cks i l ver areas a l ong the l ower west
ern f l anks of the Cascades , these rocks are ma i n l y  pyroc l asti cs i n c l ud i ng a heterogeneous assemb l age of tuff, tuff 
brecc ias ,  and cong l omerates , wi th i n terbedded rhyo l i t i c  to basa l t i c  f l ows , l enses of water- l a i d  tuffaceous sed i 
ments ,  and pebb le  t o  bou l der cong l omerates . I n  genera l these rocks d i p  gen t l y  eastward . S i nce most of the l i th
o l og i c  un i ts h ave restri cted area l  exten t ,  strat igraph i c  d i fferen ti at ion i s  d i ffi cu l t  to make . Foss i l f l oras s im i la r  
to  the C l arno f l ora (upper E ocene - l ower O l i gocene) and John Day f l ora (O l i gocene-Mi ocene) of central O re
gon  have been recogn i zed i n  some o f  t he  tuffaceous rocks (We l l s ,  1 956; Peck, 1 960) . 

Format iona l  names have been app l i ed to these rocks i n  certa i n  areas . I n  the B l ack  Butte area , the name 
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Ca lapooya Formation was proposed by Wel l s  and Waters ( 1 934, p .  1 1 } for rocks of l a te Eocene to ear l y  O l i go
cene age; however, Hoover ( 1 959} has since shown that the Ca l apooya Formati on i s  a southward extens ion of 
s im i l ar l ate Eocene to ear l y  O l igocene rocks in the E ugene area that Schenck ( 1 927, p .  45) had a l ready named 
the F i sher Formati on . In the Medford area , l ate Eocene rocks are ass igned the naine Co les t i n  Formati on . Over
l y i ng these formati ons is an O l i gocene-Miocene un i t referred to as Mehama Vo lcan i cs by vari ous workers in the 
Western Cascades . In the Medford area,  these rocks are ca l l ed the L i t t l e  Butte Vo lcan i c  Seri es . 

H i gh Cascades vo lcan i c  ser ies :  Rocks form ing the H i g h  Cas�ades are domi nant ly  basa l t i c  andes i tes and o l 
iv i ne  basa l ts of P l i o-P le i stocene and Recen t age . Some rhyo l i te and obs i d i an f l ows are presen t .  Pumice b lan
kets l arge areas . P l i ocene l avas l oca l l y extend westward overl app ing and , i n  parti cu l ar ,  fi l l i ng canyons i n  the 
Western Cascade vo l can i c  seri es . Except where d i sturbed by fau l t i ng ,  the d i ps of the H i gh  Cascades l avas are 
ori g i na l . Rocks of the H i gh  Cascades are not known to conta i n  qu i cks i lver deposi ts . 

I n trus ive rocks 

Dur ing Late Jurass i c  and Ear l y Cretaceous t ime,  the o l der format ions of southwestern O regon were i ntruded 
by a l arge vari ety of rocks rang i ng from peridoti tes and serpen t i nes to gran i te . Of the gran i ti c  rocks ,  quartz 
d i ori te, d i ori te ,  and g ranod i or i te are the most common . True gran i tes are rare . In s i ze the exposures range 
from sma l l  d i ke- I i ke bod i es to masses severa l mi l es across . Pegmati tes are widespread and numerous i n  the rocks 
border i ng some of the gran i t i c  i n trusi ons . They are parti c u l ar l y  abundant in the v i ci n i ty of the Mounta i n  K i ng 
m i ne i n  the meadows area . D i kes,  s i l l s ,  and p l ugs rang ing i n  compos i t ion from basa l t  to andesi te and more rare
ly rhyo l i te are common in the Terti ary rocks . 

S tructure 

Each of the pri n c i pa l  geomorph i c  d iv i s i ons of southwestern Oregon exh i b i ts a charac teri st i c type of s truc
ture . The mai n structura l trends a re  northeaster l y . The  rocks of  the  K l amath Mounta i ns have been t ight l y folded 
and up l i fted a l ong northeast-trend ing l i nes and, reg i ona l l y  speaking , become younger to the northwest .  Broad 
northeast-trend i ng fo lds characteri ze the structure of the Coast Range in the Roseburg area . 

The Cascade Range can best be descri bed as a g reat p i l e  of heterogeneous vo l can i c  rocks i n  wh i ch uncon
formi t ies and l atera l l i tho l og i c  vari ati ons are so common as to obscure structura l detai l s . In genera l , however, 
the rocks of the Western Cascades d i p  gen t ly  eastward . 

The contact between the Upper-Tri ass i c  Appl egate G roup and the over l y i ng  Terti ary l avas and sed iments 
a l ong the western f lank of the Cascades is rare l y  we l l  exposed . I n  most p l aces where i t  has been observed i t  
appears to b e  depos i ti ona l . I n  the Meadows area , however , i t  i s  marked b y  a broad zone o f  fau l ti ng several 
m i l es i n  l ength . 

D i s t r i b u t i o n o f  Q u i c k s i l v e r  D e p o s i t s  

Most of the qu icksi l ver depos i ts i n  southwestern Oregon occur i n  sca ttered groups i n  a be l t  20 to 25 m i les 
wide that extends a l ong the western edge of the Cascade Range from the v i c i n i ty of B l ack Butte i n  sou thern Lane 
County southward through centra l Doug las and western Jackson Coun ties to  the  Ca l i forn i a  s tate l i ne ,  a d i stance 
of about 1 1 0 m i l es (f igure 9} . This mi nera l i zed be l t  fol l ows the north -trend i ng boundary be tween Terti ary vol 
can i c  rocks of the Western Cascades on the east and fo lded ear l ier Tertiary marine sed iments of the Coast Range 
to the northwest and pre-Tert iary metamorph ic  and igneous rocks of the K lamath Moun tai ns to the southwest . 
A l l of the deposi ts w i th i n  th i s  be d t  tha t  have recorded s i gn i fi cant  qu i cksi lver product ion l ie north of the Rogue 
R iver . 

N orth of Roseburg the m i nera l i zed be l t  i nc l udes the Bonan za and B l ack Butte m i nes , wh ich  together account 
for about ha l f  of -Oregon 's tota l  recorded qu icksi l ver product ion . In add i ti on there are two sma l l  producers , th e 
Nonpare i l  and E l khead m ines , and severa l prospects . The Bonan za ,  N onpare i l ,  and E l khead depos i ts l ie w i th i n  
the Coast Range prov i nce  i n  mari_ne sed iments of the Umpqua Formati on . T he  B l ack Bu tte depos i t  i s  i n  the Ca l a
pooya Mounta i ns ,  a west-trend ing spur o f  the Cascade Range , i n  terrestr i a l  vo l can i cs o f  the Ca lapooya (F i she r} 
Formati on . 

From Roseburg south to the Rogue R iver, severa l sma l l producers and undeve loped prospects I ie c l ose to and 
on both s i des of the boundary be tween the Terti ary vol can i cs of the Cascade Range and pre-Terti ary metamorph ic  
rocks of  the  K l amath Moun ta ins . I n  th i s  part of  the  be l t  most of  the  recorded qu i cks i lver product ion has  come 
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from deposi ts i n  the Meadows area west of  Tra i l ,  where the deposi ts i nd i scr im i na te l y  cross the boundary between 
the o l der and younger rocks . 

W i th i n  the K l amath Mounta i ns most of the known deposi ts i n  the qu i cks i l ver be l t  occur i n  rocks of the Tri as
sic App l egate Group . Except ions are one depos i t  in g ran i te ,  one in  sheared serpent ine ,  and various m i nor oc
currences i n  Pa leozo i c  sch i sts of the S i ski you Mountai ns . 

West of the qu icks i l ver be l t ,  i n  Joseph ine  and Curry Count ies ,  qu i cksi l ver depos i ts are wide l y  scattered and 
of m i nor importance . They occur ch ief ly  in Jurass i c  or Cretaceous vo l can ic  and sed imen tary rocks . In the Red 
F l at area of Curry County, c i nnabar is  assoc iated w i th per idot i te and serpent ine . 

D e s c r i p t i o n o f  t h e - Q u i c k s i l v e r  D e p o s i t s 

BLACK BUTTE AREA 

The B l ack Butte area i s  i n  southern Lane County in  Tps . 22 and 23 S . ,  R .  3 W . ,  near the head of the Coast 
Fork of the Wi l l amette R iver (fi gure 1 0) ,  about 1 7  m i les  by road south of Cottage Grove on the north s l ope of 
the Ca lapooya Mountai ns . The area i s  covered by the topograph i c  map of the An i auf quadrang l e . Located there
in are the B l ack  Butte m ine ,  the Woodard prospects , and the Hobart Butte depos i t .  

Rocks under l y i ng the area are predom i nan t l y hypersthene-aug i te andesi tes of the upper or dominant ly  l ava 
fac ies of the Ca l apooya Formation (We l l s and Waters , 1 934, p . 1 1 ) ,  wh i c h  has been shown to be the equ iva lent  
of the  F i sher Forma t ion (Hoover, 1 959) . The qu i cksi l ver depos i ts fo l l ow normal  fau l ts a l ong wh i ch andesi tes 
have been extens ive l y  a l tered over broad areas by hydrotherma l so l u ti ons . Rugged crags , susta i ned by th i ck l y  
massed ve i n l ets o f  s i l i ca-carbonate and  depos i ts o f  s i l i c i f ied rock common l y  mark t he  fau l t  zones . O n  t he  sur
face,  brown i ron ri bs produced by weatheri ng of s i l i ca-carbonate vei n l e ts are a l most omn i present ,  i ncreas i ng  i n  
number near the fau l ts .  Recorded production from t h e  area has been 1 6 , 094 f l asks , a l l  from the B l ack Butte m i ne . 

BLACK BUTTE M I N E  

Loca t ion: The property consi sts of about 1 , 000 acres i n  sees . 8 ,  9,  1 6 ,  and 1 7, T .  23  S . ,  R .  3 W .  The 
worki ngs are i n  the NW:ir sec .  16 and en ter the northwest s l ope of B l ack  Bu tte , wh ich  i s  a sharp-crested h i l l  of 
2 , 800 feet e l evat i on . 

Owner : Qu i cksi l ver Synd i cate , Dan ie l  I .  Mi l l s ,  Pres . ,  B l ack Butte , Oregon . 

Product ion :  U .  S .  Bureau of M i nes product ion fi gures are shown i n  tab l e  3 .  

H i s tory: The B l ack Bu tte m i ne ,  Oregon ' s  fourth l argest qu i cksi l ver producer, was d i scovered i n  1 890 by 
S .  P .  Garoutte . A l though a 40-ton-per-day Scott-Hutner furnace was i nsta l l ed ,  l i tt l e  deve l opmen t  work was 
done unt i l 1 897, when the B l ack Bu tte Qu i cksi l ver M i n i ng Co . was organ i zed and took over the property . By 
1 908, under the d i rect i on of W .  B .  Denn i s ,  some 1 5 , 000 feet of deve l opment work was done on 1 00,  200, 300 , 
and 400 foot l eve l s . Denn i s  a l so i ncreased the ccipaci ty of the Scott-Hu tner furnace w i th an arti fi c i a l  down
draft system . 

From 1 909 unt i l 1 9 1 6  the m ine  was c l osed , owi ng to the depressed pri ce of qu i cksi l ver . 
Wor ld War I saw r i s i ng  pri ces and the m ine  was reopened by a N ew York company under the management  of 

Ear l  B .  Crane . A f l otation un i t  and a redes i gned Scott furnace were used from 1 9 1 6  to 1 9 1 9 . After the war, 
dec I i n  i ng pri ces forced a shutdown . 

I n  1 927 the property was purchased by the Qu i cks i l ver Synd i cate con tro l l ed by Robert M .  Be tts . By 1 929 
two 4-by-60-foot rotary furnaces had been i nsta l l ed ,  g iv ing the mi  I I  a capac i ty of 1 50 tons per day . The B l ack  
Butte was operated more o r  l ess cont i n uous l y  from 1 927 to  1 942 by  t he  Qu i cksi l ver Synd i cate . Duri ng t h i s  t ime 
l eve l s  were estab l i shed at 500 , 600 , 900, 1 1 00 , 1 300, and 1 600 feet . After retreat ing o ld  furnace ta i l ings ,  
the m ine was c l osed i n  March 1 943 and rema i ned id le  unt i l 1 956 . 

I n  1 956 and 1 957 the m i ne was under l ease to the Mercury & C hem ica l s  Corp . of New York . W i th the as
s i stance of a DMEA l oan they exp l ored , deve l oped , a nd furnaced ore from the 900 and 1 ,  1 00 foot l eve ls . 

Deve l opment :  The B l ack Butte m ine has been deve l oped by 8 ad i t  l eve l s  d i stri bu ted over a verti ca l d i stance 
of about 1 , 300 feet (see p l ate 3 in pocket) . The pri nc i pa l  ore shoot of the m ine  has been worked from surface 
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F i g ure 1 0 .  Geo log i c  map of the B l ack Butte and E l khead areas . 

adapted from Hoover ( 1 959) 
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outcrops to the 1 ,  1 00-foot l eve l , a verti ca l  d i stance of about 850 feet . The apex of the ore zone is 1 , 500 feet 
in e l evat ion above the furnace l eve l h  

The worki ngs requ i red n o  t imber ing except i n  manways and chutes and when v i s i ted b y  the wri ter i n  the 
summer of 1 959 most of the m i ne workings were s t i l l  open ,  even though l i tt l e  ma i n tenance work has been done 
r----------�-·----- s i nce 1 943 . O re was m i ned from la rge shr i nkage stopes from ad i t  

Tab l e  3 .  Recorded Product ion o f  the l eve l s ,  maki ng m i n i ng costs much l ess than a t  most other qu i cks i l ver 
B l ack  Butte Qu i cks i lver M i ne*  m i nes (see f igure 1 1 ) .  

Year 

1 900 
1 90 1  
1 905 
1 908 
1 909 
1 9 1 6  
1 9 1 7  
1 9 1 8 
1 9 1 9  
1 927 
1 928  
1 929 
1 930 
1 93 1  
1 932 
1 933 
1 934 
1 935 
1 936 
1 937 
1 938  
1 939 
1 940 
1 94 1  
1 942 
1 943 
1 95 1 )  
1 95 1 )  
1 956 
1 957 

Trea ted 
F urnace 

(Short Tons) 

4, 1 00 
2 3 1  

5, 746 
1 2 , 726 

8, 84 1  
26, 248 
39 , 90 1  
49 , 4 1 9  
45, 439 
28, 667 
20 , 455 
23, 086 
22 , 345 
2 1 , 075 
1 9 , 637 
1 9 , 70 1  
1 7, 456 
1 8, 767 
1 9 , 733 
2 , 678 
2 , 2 82 

2 , 2 84 
7, 752 

4 1 8, 569 

F l asks 

200 
75 
42 

323 
486 
282 
380 
382 
2 1 0  
1 50 
999 

1 , 3 1 2  
1 , 549 
1 , 6 1 8  

9 1 2  
607 

1 , 273 
9 1 9  
788 
895 
803 
540 
439 
292 
208 

38 
26 
4 

45 
297 

1 6 , 094 

* Source: U • S .  Bureau of M i nes 

Before 1 927, ore was carried to the m i l l by an aer i a l  tramway 
from the 400-foot l eve l . I n  1 927 the tramway head house was moved 
to the 900-foot l eve l and a ra i se was dr iven to the 500-foot l eve l . 
Th i s  tramway had 1 1 0 buckets and each bucket carr i ed 90 pounds of 
crushed ore . The aer i a l  tramway was abandoned in 1 939 and ore was 
brought  down i ns ide the m ine  to the Denn i s  C reek ( 1 , 600) l eve l , 
crushed , and trammed i n  m i ne cars to the furnace p l an t . 

Geo logy:  The fol l owing descr i pti ons of the geo logy and the ore 
shoots and the suggestions for future expl ora t ion are quoted from 
Waters ( 1 945) . 

G eo logy at the B l ack Bu tte Mine  

" B lack Bu tte i s  composed of  andes i t i c  l avas , tuffs , and 
brecc ias of the Ca l apooya Format ion (Terti ary) . At a few 
p laces in the m i ne  these vo l can i c  rocks have been i n jected 
by d i kes and i rreg u l ar i n trusive masses of basa l t  and andesi te . 
A s i ng l e  fe l s i te d i ke is exposed i n  the l owest ad i t .  

" The top of B l ack Butte coi nc ides rough l y  wi th the trace 
of a norma l  fau l t  wh i c h ,  though conta i n i ng warps and i rregu
l ar i t ies ,  stri kes approximate l y  N .  70° W .  and d i ps about  58° 
N E . Rough l y  para l l e l  wi th th i s  fau l t  are numerous sma l l er 
fau l ts ,  d i str ibu ted through a considerab le  zone both on the 
hang i ng wa l l  and footwa l l  s i des of the main fau l t .  

" Hydrotherma l so l u t i ons,  r i s i ng  a l ong these fau l ts and 
a l ong bedd i ng p l anes, jo i nts, and other permeab l e  zones i n  
the vo l can i c  rocks ,  have profound l y  a l tered the andes i t i c l avas 
and pyroc l asti cs . Much of the rock of the mounta i n  has been 
so b leached and softened that  i ts or i g i na l  character i s  a l most 
unrecog n i zab l e .  In most areas the a l tered rock i s  composed 
l arge l y  of carbonates and c l ay m i nera l s ,  wi th  vari ab le  amounts 
of cha l cedony and quartz, and m i nor amoun ts of opa l ,  ch l or i te ,  
seri c i te ,  pyri te , a nd  marcasi te . I rreg u l ar ve i n  l e ts composed of 
cha l cedony and carbona tes cut the a l tered rock,  and are 
parti cu l a r l y  numerous near the fau l ts .  The ve i n l e ts con ta i n  
abundant  s i deri te and some i ron su l fides . S i nce t h e  c i nnabar 
wqs i n troduced dur i ng the l ast s tages of s i l i c i f i cat i on , the i ron
sta i ned rubb l e  deri ved from the ox i dat ion of the ve i n l ets i s  a 
gu ide i n  prospect i ng . 

" Loca l l y  the rock has been comp le te l y  s i l i c i f i ed . F au l t  
brecc ia  and gouge a l ong the ma in  fau l t  have i n  many p laces 

been rep l aced by so l id masses of cha l cedony . These s i l i c i f ied rocks occur not on l y  a l ong the ma i n  fau l t  
b u t  l arge bod i es of s i l i c i fied,  bedded tuffs a l so occur i n  the Smoky Stope area more than 1 00 feet north 
of the mai n fau l t .  The s i l i c i fi ed rock i s  ore-bear i ng in many parts of the m ine . 

" D ur i ng the l ast s tages of m i nera l i zat ion ,  much ca l c i te was i ntroduced as vei n l e ts and impregnati ons . 
A l a rge body of ve i n  ca l c i te was deposi ted a l ong the ma i n  fau l t  between the western part of the 900 l eve l  
and the 1 , 550 or Denn i s  Creek l eve l ,  th i s  body of coarse l y  crysta l l i ne vei n ca l c i te i s  over 30 feet  th i ck 
and has been m i ned and marketed for ch i cken gri ts . 

" Though the mai n epoch of fau l t i ng preceeded the hydrotherma l  a l tera t ion and ore deposi t ion ,  there 
has a l so been some post-m i nera l movemen t, parti c u l ar l y  a l ong the ma i n  fau l t .  The post-mi neral movement 
has i n  many p l aces pol i shed fau l t  surfaces that are we l l  exposed as " wa l l s "  in  lhe dri fts and s tapes . 
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Ore Shoots of the B l ack Bu tte M i ne 

"Ore shoots a l ong the B l ack Butte fau l t: Most of the product ion of the B l ack Butte m i ne has come from 
a s i ng l e  cont i nuous ore shoot a long the B lack Butte fau l t .  This ore shoot has been exp l oi ted by the B ig  
stope , and  by  stapes i n  t he  eastern part o f  t he  mi ne above the 600 l eve l . Ore  was m i ned from the  top of 
the mounta i n  to the 1 , 1 00 l eve l ,  a verti ca l  d i stance of 850 feet . The ore shoot, wh ich  has i ndefi n i te 
wa l l s ,  rakes to the northwest . The greatest d imens i on of the stapes ,  measured on the fau l t  surface i n  the 
d i recti on of rake , i s  about 1 , 200 fee t .  The width of the m i ned area , taken at  r i gh t  ang l es to the rake , 
var ies great l y  but averages about 300 feet . The ore shoot is from 3 to 40 feet  th i ck .  

'"W i th i n  th i s  ore shoot, c i n nabar and sma l l  amounts of metac i nnabar and nat ive qu i cks i lver occur as 
specks ,  b l ebs ,  and short d i scont i nuous vei n l ets in and ad jacent to the brecc i ated and a l tered rock a l ong 
the B l ack  Bu tte fau l t .  The tenor of the ore varies errati ca l l y; in general it i s  r i c hest in the more thorough l y  
s i l i c i f ied rocks of the fau l t  zone ,  where i t  occurs ch i ef l y a s  d i scont i n uous ve i n l e ts and b l ebs .  Some s i l i c i 
f ied rock, however,  i s  a l most barren . After s i l i c i fi cati on , renewed movement shattered the s i l i c i f i ed rock 
l oca l l y  and l eft other parts re l a t i ve l y  unfractured . C i nnabar and accompany ing  m i nera l s  were then depos i t
ed i n  the open i ngs of the shattered roc k .  M i nab l e  ore a l so occurs l oca l l y  i n  the c l ayey and carbonat i zed 
but  uns i l i c i fi ed roc]<s in and ad jacent to the fau l t .  Here the c i nnabar is ch i ef l y d i ssem ina ted i n  m i nu te 
specks through the a l tered rock, though some is i n  short ve i n  l e ts assoc ia ted wi th s ider i te and cha l cedony . 

"A l though some very ri ch  ore has been mi ned , espec ia l l y  from the h i g h l y  vei ned parts of the s i l i c i fi ed 
rock,  most ore was of very l ow grade . The average grade of rock m i ned from th i �  ore shoot appears to be 
not more than 4 pounds per ton . Permeab le  zones, due to shatter i ng of the s i l i c i fi ed rock ,  were obv i ous l y  
the favored s i tes for ore deposi t i on . 

" The stope that extends above and be l ow the west end of the 400 l eve l  i s  on the B l ack Bu tte fau l t , i n  
ore of the same nature a s  that i n  the ore shoot j ust descri bed . Unmi ned l ow-g.rade ore of the same general 
character I i es between the two stapes on the 400 l eve l . This ore was not extracted because the raise con
necting the 400 l eve l  wi th l ower l eve l s  was p l ugged . 

"Ore shoots i n  bedded tuffs :  The Smoky stope , a t  the east end of the 900 leve l , and the s tapes at the 
west end of the 1 ,  1 00 l eve l  have been opened in ore shoots that I i e  in bedded tuffs more than 1 00 feet north
east of the B l ack Butte fau l t .  

" The Smoky stope ore shoot l i es a t  the contact be tween two tuff beds . The upper one i s  a coarse , pur
ple to red-brown , andes i te tuff conta i n i ng fragments up to 1 i nch in d i ameter . The fragments are pumi ceous 
andes i te set in a l ig h ter-col ored matrix of fine andes i te fragments and pumi ce dust . Assoc i ated w i th th i s  
tuff i n  the west end of  the Smoky stope , about  40 feet  above the 900 leve l , i s  a l ava f l ow wh i ch  has  been 
converted i n to a beaut ifu l rep l acement  brecc i a  by hydrotherma l  so l u t i ons . S im i l a r  a l tered l ava a t  the east 
end of the 900 l eve l  dr ift may a l so be a part of this un i t , but i ts exact  re l a ti onsh i p  i s  obscured because i t  
i s  separated from the rest of the ma i n  Smoky stope area b y  a northeast-trend i ng  c ross fau l t ,  wh i c h  forms the 
east end of the Smoky stope . 

" The basa l port i on of the purp l e-brown tuff has been thorough l y  s i l i c i f ied l oca l l y ,  espec ia l l y  a l ong 
the 900 l eve l ,  and the best ore occurs i n  and d i rect ly  beneath the s i l i c i f i ed purp le-brown tuff . 

" The purp l e -brown tuff is under l a i n  by a h i g h l y  a l tered wh i te to l i gh t-buff tuff . Th i s  wh i te tuff, wh i ch 
i s  composed l arge l y  of carbona tes a nd c l ay i n  the Smoky stope , i s  more s i l i c i fi ed toward the west and even 
tua l l y  passes i n to a hard , cream-col ored , sugary-textured rock composed l arge l y  of cha l cedony . The c i n 
nabar gradua l l y d im i n i shes a nd  d i sappears westward a s  the s i l i c i f i cati on i nc reases . 

" The ore-bear i ng contact between the wh i te and purp l e -brown tuff stri kes about N .  80° W .  and d i ps 
30° to 35° N E .  However, the overa l l  i nc l i na t ion of the ore-beari ng zone,  both in the m i ned-ou t por t ion 
above the 800 l eve l and i n  i ts downward pro ject ion as determ i ned by dr i l l i n g ,  i s  45° to 50° . Th i s  d iscord
ance i s  due to the fact that the ore -bear ing con tact is repeated l y  broken and offset by sma l l  fau l ts wi th  
downthrow to the northeast . Some of these fau l ts are prem i nera l ,  others postm i nera l .  

" The stapes a t  the west end of the 1 , 1 00 l eve l  have been opened i n  parti a l l y  s i l i c i f ied , f ine-grai ned 
tuffs i n terstrat i f ied between coars� vol can i c  brecc i as .  

" O re shoots a l ong verti ca l fractures i n  andes i te :  The Denn i s  Creek l eve l  i s  ma i n l y  i n  a th i c k  f l ow of 
porphyr i t i c  andesi te . Th i s  andesi te is cut,  250 to 300 fee t north of the B l ack Butte fau l t , by a ser i es of 
steep ly  d i pp i ng fractures that strike roug h l y  para l l e l  wi th the fau l t .  For some d i stance from each fracture 
the l ava is i rreg u l ar l y  a l tered , and c i n nabar has been deposi ted as vei n l ets and d i ssemi nat i ons in the a l tered 
rock . The ore is of very l ow g rade . 
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Suggesti ons for Fu ture Expl orat ion 

" Except for a l im i ted area of b l ocked-out ore on the 400 l eve l ,  the stope area a l ong the B l ack Butte 
fau l t  appears to be exhausted of a l l  but submarg i na l  ore . On the other hand , the downward cont i nuat i on 
of the ore i n  bedded tuffs be l ow the Smoky stope has been i nd i cated by dri l l i ng .  The four ho les dri l l ed 
have de l im i ted the western l im i t  of the ore body at depth , but have not de l im i ted e i ther i ts eastern l im i t  
o r  i ts bottom . Above the 900 l eve l , the Smoky ore shoot ends o n  the east aga i nst a promi nent cross fau l t  
that shows postm i nera l movemen t .  The ground t o  the east of the cross fau l t  has not been wel l prospected . 
Dr i l l i ng to the east wou ld  estab l i sh whether or not the same contact (purpl e-brown tuff--wh i te a l tered tuff) 
is also m i nera l i zed . 

"Very I i tt l e  exp l orat ion has been done a l ong the cont i nuat ion of the B l ack Butte fau l t  to the east of 
the B ig  stope . The zone of hydrotherma l a l terati on cont i nues i n  th i s  d i rect ion for at l east ha l f  a m i l e , as 
shown by f l oat  and an occas iona l  outcrop of s i l i c i fied rock . I n c l i ned dri l l i ng  i nto the r idge i n  th is  area 
wou ld test not on l y  the poss ib i l i ty of a second ore shoot a l ong the B l ack Butte fau l t ,  but a l so the possi bi l i ty 
of bedded ore shoots, such as the Smoky ore shoot i n  the hang i ng wa l l .  

"A l though the hang i ng-wa l l  area has been we l l  exp l ored by numerous ed i ts i n  the ma i n  area of the 
m ine ,  on l y  a few short crosscuts penetrate the footwa l l .  The possi b i l i t ie s  of the footwa l l  area cou l d  be 
thorough l y  tested by dri l l i ng f la t  to l ow-pi tch ing hol es to the southwest from the 900 and 400 l eve l s . "  

WOODARD PROS PECTS 

Locat ion :  Sees . 1 7, 20, 2 1 ,  and 28, T .  23 S . ,  R .  3 W . ,  on L i tt l e Ba ldy Bu tte and C i nnabar Mounta i n ,  
which f l ank B l ack Bu tte o n  the south a nd  southwest . 

Owner: J .  F .  Woodard .  

Product ion :  N one . 

Deve l opment: Devel opment  i n c l udes many p i ts and trenches, four ed i ts conta i n i ng more than 600 feet of 
worki ngs on the north face of L i tt l e  Ba ldy Butte, and a 200-foot ed i t  on C i nnabar Mounta i n . Most of th i s  work 
was done by Woodard duri ng many years of prospect i ng the area . Of 287 samp l es taken from these many pros
pects by the U . S .  Bureau of Mi nes in 1 942 , none contai ned more than a trace of qu icks i l ver . Woodard reports , 
however, that assays i n  excess of 1 5  pounds per ton of qu i cks i l ver had been obta i ned . 

Geo logy:  Jagged crags and h i gh ,  steep-wa l l ed outcrops of a l tered rocks s im i lar  to those formi ng the crest 
of B l ack Butte are we l l  deve l oped on C i nnabar Mounta i n  and L i tt l e  Ba ldy Bu tte . The numerous work i ngs expl ore 
a l tered andes i t i c  l avas that mark the outcrop of a fau l t  zone trend ing N .  1 5° to 35° W .  Accord i ng to We l l s 
and Waters ( 1 934, p .  33) , th i s  fau l t  zone is at l east 2 m i l es l ong and a quarter of a mi l e  wide . 

HOBART BUTTE 

C i n nabar i s  occas i ona l l y reported as occurr i ng in the h i gh-a l um i na  c l ay depos i t  on and near H obart Butte . 
From the pri n c i pa l  quarry, l y i ng near the crest of the Butte i n  the SWa sec . 3 1 ,  T .  22 S . ,  R .  3 W .  and about 3 
m i l es a i r l i n e  northwest of the B l ack Butte m i ne ,  1 2 , 000 to 1 5, 000 tons of c l ay were sh i pped to a bri ck p lant  at  
Wi l l am i na dur ing the 1 930 's  (Oregon Department of  G eo l ogy and Mi nera l I ndustries 1 95 1 , p .  90-9 1 ) .  A 
substant i a l  tonnage of the c lay was b l ocked out by a jo i n t  dr i  I I  i ng  program of the U . S .  Bureau of Mines and U . S .  
G eo l og i ca l  Survey i n  1 943 (A l l en ,  Loofbourow, and N i cho l s ,  1 95 1 ) . Qu i cks i lver was not reported i n  any of 
the ir ana lyses . I t  is though t  that perhaps rea lgar,  the arsen i c  su l fide wh i ch is rare l y  found in the c l ay ,  has, on 
occas ion,  been m i staken l y  ident i f ied as c i nnabar . On the other hand , c i n nabar may reasonab l y  be expected to 
occur here , s i nce the Butte l i es w i th i n  a d i stri ct of rather widespread hydrotherma l  a l tera t ion and c i n nabar 
m i nera l i zat ion . 

The rocks from wh ich  the c l ay has deri ved are thought to have been vol can i c  breccias ,  tuffs , cong l omerates , 
l ava f lows , and mud f l ows of the F i sher Formati on . 

E LKH EAD AREA 

The E l khead area extends a l ong E l k  Creek south of Scotts Val ley in T .  23 S . ,  R ,  4 W .  1 Doug l as County 1 
about 4 mi l es west of the B l ack Butte area (see f igure 1 0) .  The topograph i c  map of the An lauf quadrang l e  covers 
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both areas . 

Q u i cks i l ver depos i ts i n c l ude the E l khead m i ne and the Thompson , W i l son , and A l len  prospects . The E l k
head m i ne and the ad joi n i ng Thompson prospect  l i e  w i t h i n  ci zone of sheari ng a l ong the contact between amyg
da lo ida l  basa l t  and over l y i ng sandstone of the Umpqua Format i on . The W i l son prospect, about 3 m i l es to the 
northwest, and the A l l en  prospect ,  three-quarters of a m i l e  west ,  are a l ong sma I I  fau I ts in the basa l t .  Produc
t i on ,  wh ich  i s  probab l y  much greater than the 7 1  f l asks recorded by the U . S .  Bureau of  Mi nes , i s  a l l  cred i ted 
to the E l khead m i ne . 

E LKHEAD M I N E  

Locat ion:  N H sec . 2 1 ,  T .  23 S . ,  R .  4 W . ,  about 5 . 5 m i l es by road up E i k Creek from U .  S .  H i ghway 99 
at Scotts Va l l ey and about 5 m i l es a i r l i ne west of the B l ack Bu tte m ine  in northern Doug l as County . 

Owner: B l a i ne Hovey estate . 

Product ion :  7 1  f l asks recorded; probab l y  more (see H i story) . 

H i story: Deve l opment of the E l khead m i ne began about 1 870 . N ewl and ( 1 904, p .  3 1 1 )  states that $30, 000 
worth of qu i cks i l ver was produced pr ior to 1 903, but product ion records for these years are otherwise very mea
ger . It i s  known that dur ing the ear l y  1 880 ' s  the m i ne was operated by Todd Emerson & Co . and that a sma l l  
amount of qu i cks i lver  was produced i n  1 882 . Product ion of 50 f l asks was recorded i n  1 887 . I n  1 888 and 1 889 
product ion of 32 f lasks and 20 f l asks respective l y  were cred i ted to m i nes i n  Doug l as Coun ty . Perhaps part or a l l 
of th i s  was produced by the E l khead m i ne . A 20-ton Scott furnace, wh i c h  was erected dur ing these ear l y  years , 
rema i ns on the property . 

I n  1 9 1 6 ,  after many years of inact iv i ty ,  the m i ne was reopened and some deve lopment work was done . Ac
cord i ng to F loyd Mor i n ,  who was emp l oyed i n  revamp i ng the Scott furnace and l a ter operated i t ,  the m i ne  was 
taken over i n  1 9 1 8  and worked through 1 9 1 9  by J .  0 .  Anderson . Some qu i cks i lver was produced but no sta
t i sti cs are ava i l ab l e . In 1 93 1  deve l opment work was done by the E l khead Q u i c ks i l ver M i n i ng Co . under the man 
agemen t  of J .  W .  Wenze l , and i n  1 932 , C .  0 .  W h i te of Seatt l e  i nsta l l ed an upr igh t  gravi ty-feed furnace of 
h i s  own des i gn  wh i ch was doomed to fai l ure . Two 30-foot by 30- i nch Lacey rotary furnaces were i ns ta l l ed i n  
1 934 and 1 935, and 1 6  f l asks were produced . I n  1 940 one o f  the furnaces was moved to the Red C loud m i n e  i n  
Doug l as County from whence i t  was moved i n  1 957 t o  the Ange l  Peak m i ne  i n  Lake County . T h e  other furnace 
was cu t  i n  two and ha lf of i t  moved to the P l atner m i ne i n  Crook County . In l a te 1 956 the mine was purchased 
on contract  by O re Mi nes, I nc . ,  headed by R .  M .  Fo l k .  The furnace p lan t  was revamped u s i ng the rema i n i ng 
ha l f  of the furnace and 2 D retorts , and 5 f lasks were produced i n  1 957 . I n  ear l y  1 958, Moneta Porcupi ne Mi nes,  
L td . ,  opt ioned the property and considerab l e  exp l oratory work and samp l i ng was done dur ing the year . The m ine  
was i d l e  du r i ng  1 959 . I n  Apri l 1 960 the m i ne  was l eased to t he  Wash i ng ton M in i ng Corp . Under t he  manage
ment of Bert Avery, former super in tendent of the Bonanza m i ne ,  exp l ora t i on of the ore zone a t  depth was carri ed 
on unt i l June 1 96 1 . More work is p l anned for the future when and if qu i cks i lver pri ce cond i ti ons improve suf
fi c i en t l y  to just i fy the expense . 

Devel opment:  The E l khead m i ne  is deve l oped by at l east 1 , 800 feet of worki ngs d i s tr i bu ted among 6 adi ts 
(f igure 1 2) .  Ad i t  2, wh ich  conta i ns about 1 , 000 feet of dr i fts and crosscuts ,  is connected by ra i ses to two g l ory 
ho les at the surface . The worki ngs exp l ore the ore zone through a verti ca l range of about 1 50 fee t .  Most of the 
ore m i ned on the property is sa id to have come from the g l ory ho l es and from sma l l  stapes near the porta l s  of 
ad i ts 4 and 5 .  A s ixth ad i t  l ocated a few feet be low ad i t  5 has been l arge l y  destroyed by trench ing operat ions . 

G eo l ogy: The coun try rocks are amygda lo ida l  basa l t  over l a i n  by a seri es of i nterbedded sandstones and 
sha l es of the Umpqua Formati on . The g l ory ho les l i e  a l ong the contact of the basa l t  and an over l y i ng l ayer of 
tuffaceous sandstone . The con tac t  i s  s i nuous and trends northeastward wi th  d i ps of 70° to 80° S . E . ,  f l a tten i ng 
somewhat both northeast and southwest of the m ine . Both the bas a l t  and the sandstone are i n tense l y  fractured , 
hydrotherma l l y  a l tered , and cut by numerous t h i n  i ron r i bs . A l terat ion i s  more i n tense i n  the sandstone and 
s i l i ca- l imon i te ve in le ts more abundan t l y  deve loped . The vei n l ets appear to have been orig i na l l y  composed of 
i n term ixed si l i ca and s ider i te ,  but, owing  to ox idat ion of the s i deri te, on l y  l imon i te and si l i ca genera l l y remai n .  

A l i tt l e  c i nnabar can be - seen i n  and around the g l ory ho les as d i ssem i nat ions a nd occas i ona l ve i n l e ts i n  the 
a l tered sandstone . A ser ies of 10 c hanne l samp les each about 5 feet  l ong taken from the west wa l l  of the west
ernmost g l ory ho le  is reported to have averaged 4 pounds per ton qu i cksi l ver . The resu l ts of pann i ng severa l 
samp les i nd i cate that near l y  a l l  of the sandstone w i th i n  25 or 30 feet of the contact i n  the v i c i n i ty of the g l ory 
ho les conta ins a l i tt l e  c i nnabar, a l thoug h most of the samp les wou l d  probab ly  assay l ess than 1 pound per ton 
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qu i cks i l ver . 

The tuffaceous sandstone over l y i ng the basa l t  ranges from 30 to 200 feet i n  th i ckness and is i n  turn over l a i n  
b y  sha l e . The sandstone-sha l e  contact roug h l y  para l l e l s  that o f  the sandstone and basa l t  and d i ps 55° t o  75° S . E .  

Ad jacent to the m i l l  bu i ld ing a bu l l dozer trench severa l hundred feet l ong exp l ores a fau l t  zone that trends 
N .  50° E .  and d i ps 55° to 60° N .W . Th i s  fau l t  roug h l y  para l l e l s  the trend of the sandstone-basa l t  contact bu t 
d i ps i n  the oppos i te d i recti on . Sma l l  pods of ore have been found i n  the fractured sandstones and sandy sha l es 
i n  the hang i ng wa l l  of the fau l t  and a l i tt l e  ore has been s toped near the porta l s  of ad i ts 5 a nd 6 .  Where we l l  
exposed , the fau l t  zone conta i ns 2 to 3 feet  of carbonat i zed c l ay gouge and i n tense l y  brecc ia ted rock that i s  
l oca l l y  s i l i c if i ed . The  wa l l s of the fau l t  are bad l y  fractured and  impregnated w i th l i mon i te . 

C i n nabar was probab ly  deposi ted from so l ut i ons r i s i ng a l ong the basa l t-sandstone contact and d iverted a l ong 
fractures i n to the over l y i ng sandstone . The sha l e  hori zon apparent l y acted as a dam to the r i s i ng  so l u t i ons . I n  
most p l aces the sha l e  capping was s o  far from the ma i n  channe l  of m igrat ion that c i nnabar was wide l y  scattered 
through the i n terven i ng sandstone and l i tt l e  ore of m inab l e  grade was formed . The fau l t  zone ad jacent to the 
m i l l  bu i l d i ng i s  of i n terest in that i t  d i ps toward the basa l t-sandstone con tact .  Perhaps the c i nnabar d i s tr ibuted 
a l ong the fau l t  was a l so deposi ted from so l ut i ons d iverted a l ong it from i ts i n tersect ion w i th the basa l t-sandstone 
contact . If so, it i s  conce ivab l e  that an  ore body m igh t  l i e  in the v i c i n i ty of this i n tersecti on . The work of 
Washi ngton M i n i ng Corp . i s  i n tended to expl ore th i s  poss i b i l i ty .  If the d i ps of both the fau l t  and the basa l t
sandstone contact rema in  constant ,  they shou l d  i n tersect  at a depth a l ong the fau l t  of about 450 feet . 

THOMPSON PRO SPECT 

Locat ion :  SW* sec . 1 5, T .  23 S . ,  R . _4 W . ,  ad joi n i ng the E l khead m i ne property on the northeast and once 
part of i t .  

Owner: Marv i n  Thompson . 

Product ion :  N one . 

G enera l descri pt ion :  Deve lopment consi s ts of a short ad i t ,  a s ha l l ow shaft, and four bu l l dozer trenches each 
250 to 300 feet l ong . The trenches were dug by Moneta Porcupi ne M i nes ,  Ltd . ,  dur i ng 1 958 to expl ore the 
northeastern extensi on of the basa l t-sandstone contact  at  the E l khead m i ne . A l though the sandstone exposed i n  
the trenches i s  bad l y  fractured , a l terat ion i s  l ess pronounced than i n  the g l ory-ho le  area of the E l khead m i ne . 
O n l y  traces of c i nnabar were found . (See F i g ure 1 2) .  

W I LSON PRO S PECT 

Locat ion :  N orth centra l part of  the N � sec . 8, T . 23  S . ,  R .  4 W . ,  about 3 m i l es northwest of the  E l khead 
m i ne . 

Owner: Harry P�se l k .  

Product ion :  N one . 

G enera l descr ip t ion :  The prospect was d i scovered by F l oyd Mori n i n  the l ate 1930 ' s .  An opencut  exp l ores 
a narrow, west-trend i ng fau l t  zone i n  basa l t  of the Umpqua Formati on . A 1 0-foot ad i t  nearby is caved . I n  the 
open cut, the basa l t  i s  sheared through a width of a foot or two and weak ly  arg i I I i  zed . C i nnabar occurs as d i s
sem i na ted specks and as th i n  coat i ngs on fracture surfaces . Samp les conta i n  l ess than one pound per ton of qu i ck
s i l ver . Not enough work has been done to determ ine  the con t i n u i ty of the fau l t  zone or amount of m i nera l i za
t i on a l ong i t .  

ALLEN PRO S PECT 

Locat ion :  N �SW* sec . 2 1 ,  T .  23  S . ,  R .  4 W . ,  about three quarters o f  a m i l e  west o f  t he  E l khead m ine . 

Owner: Unknown . 

Product ion :  N one . 

G enera l descr ipt ion :  The prospect was not v i s i ted by the wri ter . The work ings ,  consi st ing of a short ad i t  
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and two or three sma l l  p i ts ,  are said to be caved . F l oyd M or i n ,  the d i scoverer,  reports f ind ing  c i nnabar scat
tered a l ong a narrow fau l t  zone in a l tered basa l t .  A samp le  submi tted to the Department i n  1 940 assayed 26 
pounds per ton of qu i cks i l ver . 

BO NAN ZA-NO N PARE I L  AREA 

The m i nes and prospects of the Bonanza-N onpare i l  area in northern Doug l as County are d i str ibuted a l ong a 
d i scont inuous l i near zone of structura l d i s turbance and assoc i ated hydrotherma l  a l terat ion that extends i n  a north
easter ly d i rect ion from the Suther land prospect  i n  sec . 30, T .  25 S . ,  R .  4 W . ,  through the Longbrake prospect ,  
the Bonanza m i ne ,  and the N onpare i l  m ine,  to the Bu tte prospects i n  sec , 26,  T .  24 S . ,  R ,  4 W ,  (see F i g ure 1 3) ,  

Geo logy,  h i story , and devel opment of the Bonanza-N onpare i l area have been treated i n  two U . S .  G eo
l og i ca l  Survey publ i cat ions for wh i ch fi e l p  work was done in 1 930 (We l l s and Waters , 1 934) and in 1 942 and 1 944 
(Brown and Waters , 1 95 1 ) . F i g ure 1 3  is pdapted from the geo log i c  map prepared by Brown and Waters . 

The mi nes and prospects of the area l i e  i n  a reg i on of smooth l y  rounded h i l l s and broad va l l eys under l a i n  by 
mari ne sandstones and sha l es of the l ower Eocene Umpqua Format ion . The rocks ,  from o ldest to youngest, i n 
c l ude: ( 1 ) we l l -cemen ted buff t o  dark gray arkos i c  sandstone that i s  genera l l y  mass ive but  l oca l l y  i n ter l ayered 
w i th th i n  beds of s i l tstone and sha l e; (2) l enses of l i ght-col ored tuffaceous sandstone occurr i ng in the upper por
ti ons of the arkos i c  sandstone; and (3) i n terbedded b l ack to dark g ray s i l ts tone and sha le . 

S tructura l l y the area represents the east l imb of a broad ant i c l i ne  stri k ing about N .  25° E .  and d i pp ing  20° 
to 65° SE . D i fferen ti a l  movement dur ing the fo l d i ng devel oped fractures i n  the more competent  rocks ,  some of 
wh ich  were l a ter mi nera l i zed . The d i scont inuous l i ne of structura l d i s turbance a l ong wh i ch the m i nes and pros
pects are d i stri buted rough l y  fo l l ows the strat igraph i c  hori zon of the tuffaceous sandstone l enses but l oca l l y  cu ts 
strati graph i ca l l y  h i gher or l ower rocks (F igure 1 3) .  

The Bonanza m i ne or bod i es were formed a l ong bedd i ng-p l ane shear zones i n  the tuffaceous sandstone c l ose 
beneath a l ayer of re la t ive l y  imperv i ous sha l e  wh ich  i s  thought to have a ided in loca l i zi ng the m i ne ra l izi ng so
l u t i ons . At the Nonparei I m i ne  where the shear zone cuts tuffaceous sandstone s trat ig raph i ca l l y  l ower in the sec
ti on , the ore bod i es were l oca l i zed pr imari ly by cross fau l ts . 

BONANZA M I N E  

Locat ion :  SWa sec . 1 6 ,  T .  2 5  S . ,  R .  4 W . ,  about 8 m i l es east of Suther !  i n . The pri nc i pa l  worki ngs en ter 
the eastern s l ope of a brush-covered h i l l  tha t . rises approximate l y 600 feet above the ad jacent va l leys .  The prop
erty cons i s ts of 1 1 3 acres of deeded l and,  two m i n i ng c l a ims he ld  by l ocat ion , and 1 43 acres of l and under l ease . 

Owner: Bonanza O i l  & Mi nes Corp . 

Product ion :  The recorded product ion of the Bonanza m i ne i s  shown in  Tab l e  4 .  

H i story: The h i s tory of the Bonanza m i ne dates back to the ear l y  days of m i n i ng i n  O regon . C i n nabar i s  
s a i d  to  have been d i scovered there some t ime  dur ing t he  1 860 's . Some o f  t he  ear l y  deve l opment was done by  the 
Bonanza Qu i cksi l ver M i n i ng Co . ,  wh ich  was organ i zed in 1 878 . Th i s  company reported l y  i ns ta l l ed the Scott 
furnace, parts of wh i ch are st i l l  on the property . Fol l owi ng these act iv i t ies ,  the property passed through the hands 
of severa l i nd i vidua l s  and groups ,  none of wh ich succeeded in putt ing the m i ne on a pay i ng basi s .  A product ion 
of 1 5  f l asks was recorded i n  1 887 . No other product ion records ex is t  for the years pr ior to 1 937 .  Accord i ng to 
Parks and Swart l ey ( 1 9 1 6 ,  p . 2 1 8-9) , the Suther ! i n  Qu i cks i lver M i n i n g ,  Refi n i ng & Deve l opment Co . was organ
i zed in 1 9 1 6  to operate the Bonan za m i ne ,  and a sma l l  m i l l  was i nsta l l ed to concen trate ore before retort ing . 

I n  1 928  the property was acqu i red by J .  W .  Wenze I ,  F . S .  Sk iff ,  and C .  Scherer, who organi zed a second 
Bonan za Qu i cksi l ver M i n i ng Co . An extens ive samp l i ng  program i nd i cated a l arge tonnage of l ow-grade ore but 
no product ion was made . 

Most of the ear l y operati ons were confi ned to f l oat and surface ore m i ned from a g l ory hol e i n  the outcrop of 
the north or ma in  ore body and from severa l short ad i ts a l l l ess than 250 feet  l ong . 

I n  1 935 the m i ne was acqu i red by H .  C .  W i l mot ,  who organ i zed Bonanza Mi nes ,  I n c . (renamed Bonan za O i l  
& Mi nes Corp . i n  1 95 1 ) ,  and deve l opmen t of a sma l l ore body that l ay severa l hundred feet to the sou th was 
s tarted . A 5-deck Herreshoff furn�ce of 50- tons-per-day capaci ty was i nsta l l ed and in l ate 1 937 producti on began . 

Con t i nued underground expl ora t ion l ed to the d i scovery of a l a rge body of ore i n  the north h i l l  i n  1 939 just 
as the south ore body was p lay ing  out . As a resu l t ,  two 1 00-ton-per-day Gould rotary fu rnaces were added to 
the treatment p lan t . D i scovery and devel opmen t of the r ich ore body had come at a peri od when war-t ime de
mands were forci ng qu icksi lver pri ces to record h ighs ,  and for the year 1 940 the Bonanza m ine  ranked second 
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TABLE 4 .  Recorded Product ion Bonanza Qu i cksi l ver Mi ne* among the qu icks i l ver producers in the U n i ted 
S ta tes wi th a producti on of 5 , 733 f lasks . The 
Bonanza mine was the on l y  ma jor qui cks i l ver 
m ine  in O regon to con t inue operat ions through 
the war years . 

Year 

1 887 
1 937 
1 938 
1 939 
1 940 
1 94 1  
1 942 
1 943 
1 944 
1 945 
1 946 
1 947 
1 948 
1 949 
1 950 
1 95 1  
1 952 
1 953 
1 954 
1 955 
1 956 
1 957 
1 958 
1 959 
1 960 

T o t a l 

Treated F urnace 
(short tons) 

2 , 2 1 5  
1 4, 9 1 4  
1 5, 560 
49, 863 
54, 245 
40, 950 

1 5, 547 
1 2 , 580 
8, 1 88-
7, 233 
8, 1 1 9 

1 6, 1 1 5 

1 0, 73 1  
1 1 , 903 
1 5, 278 
1 0, 204 
9, 855 
3, 236 

F l asks 

1 5  
1 48 

1 , 1 83 
2 , 1 9f/ 
5, 733 
5, 548 
3, 940 
3 , 294 
2 , 426 
2 , 350 
1 , 26 1  
1 , 1 82 
1 , 35 1  
1 ,  1 6 1  

1 , 1 60 
846 
593 
383 
604 
977 

1 , 434 
795 
722 
1 83 

I n  the summer of 1 942 one of the rotaries 
was d i sman t l ed and moved to the company ' s  
property at Hermes, I daho . For  severa l years 
prior to c l osure of the m i ne  on l y  the rema i n 
i ng  rotary furnace was used . 

The m i ne  was c l osed from l ate 1 949 
through ear l y  1 95 1  and for a short t ime dur ing 
1 954 as a resu l t  of  l ow qu icks i l ver pri ces . 
O therwise i t  was i n  constan t  operat i on from 
1 937 unt i l O ctober 1 960, when i t  was aga in  
forced to  c l ose as reserves m i nab le  under  pres
ent econom i c  cond i ti ons were exhausted . 

Devel opment :  Deve l opment  at the Bo
nanza m i ne  extends from the surface to an i n 
c l i ned depth of 1 , 450 feet  i nvo l v i ng a l arge 
system of dr i fts a l ong the ore zone spaced 70 
to 1 30 fee t  apart ( P l a te 4, i n  pocket) . 

Pr i or to encoun ter ing  the north ore body 
i n  No . 1 1  ad i t  crosscut in  earl y 1 939 , a l l of 
the ore produced by Bonanza Mi nes, I nc . ,  
was extracted from the south ore body wi th 
most of it through N o .  9 ad i t .  The N o .  1 1  
or 370 l eve l  ad i t  has s i nce been the mai n ac
cess and hau l age l evel  of the m i ne . An ac-
cess ad i t  was dr iven on the 200 l eve l  but  ore 
from above was passed through chutes to the 

39, 488 370 l eve l , part of i t  being m i ned by open pi t .  
The 500, 630, 700, and 830 l eve l  dr i fts 

were turned from short crosscuts connecti ng to 
the ma i n  i nc l i ne ,  a two-compartmen t  wi n ze 

sunk i n  the footwa l l  of the ore zone from the 370 l eve l  (F i gure 1 4) .  The 40 wi nze ,  sunk from the 830 l evel  about 
500 feet  northeast of the foot of the mai n i nc l i ne,  g i ves s im i l ar access to the 960, 1 , 050 , 1 ,  1 50,  1 , 260, and 
1 ,  450 leve l s . Thus ore from the lower l eve l s  must be hoisted up  the 40 w inze to the 830 l eve l , trammed 500 
feet to the mai n i nc l i ne ,  hoisted aga i n  to the 370 l eve l ,  and from there trammed to the furnace p l an t .  

O re i s  m i ned above the l eve l s  from open stopes ord i nar i l y  supported by s tu l l s  dnd head boards . Exp lorati on 
ra i ses are c l ose l y  spaced . Pre I im i nary exp lorat ion be low estab l i shed l eve l s  was done by d i amond d ri l l i ng from 
crosscuts dr iven i n to the hang i ng wa l l .  

The company en tered i n to an  exp l orati on contract wi th the Defens-:l Mi nera l s  Exp l orati on Adm i n is trat ion i n  
ear l y  1 953 , and dur ing 1 953 , 1 955-56, and 1 958, more than 2 , 000 feet of exp loratory dr ifti n g ,  ra i s i ng , and 
crosscutt ing was done on the 830 , 1 , 050 , and 1 , 1 50 l eve l s .  Practi ca l l y a l l of the Government ' s  share of the 
expendi tures has been repa i d  by the company through roya l ti es from product ion . 

Geo logy: The ore bod ies at the Bonanza m i ne are i n  the form of i rreg u l ar lenses scattered a l ong a zone of 
shear ing that rough l y  para l l e l s  the bedd i ng i n  a tuffaceous sandstone hori zon of the Umpqua Format i on . Above 
the 700 l evel  the ore bod i es are confined to a l ens of tuffaceous sandstone of variab l e  th i ckness under l a i n  by 
arkos i c  sandstone and over l a i n  by sha le . The tuffaceous sandstone th i ns downward and at abou t the 700 l eve l  
apparen t l y  pi nches out . Be l ow the 700 l eve l  the ore bod i es l ie  i n  part  i n  strat ig raph i ca l l y  l ower sandstones and 
si l tstones and in part wi th i n  iso l a t�d lenses of tuffaceous sandstone . 

The zone of sheari ng has an average d i p  of abou t 45° SE . I t  approx imate l y  para l l e l s  the bedd ing i n  the 
sandstone,  but in p l aces transects i t ,  parti cu l a r l y  where f l exures occur . The shear i ng  was probab l y  caused by 
reverse movement of the rocks a l ong bedd ing p l anes dur ing fo l d i ng . The bedd ing  p lane  shears are common l y  i n
tersected by l ess steep ly  d i pp ing subpara l l e l  thrust fau l ts that are probab l y  drag fau l ts produced by  fr i c ti on . 
Most of them l i e i n  the hang i ng wa l l  and converge wi th the bedd i ng p l ane shears (F igure 1 5) .  Movement a l ong 
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a l l  of these vari ous fau l t  systems appears to have been reverse . Cross fau l ts ,  most of them sma l l ,  in tersect and i n  
p l aces offset the shear zones . Some are premi nera l and some postminera l .  A cross fau l t , that was apparent ly 
younger than the bedd ing pl ane shears but o lder than the mi nera l i zat ion ,  offsets the shear zone an unknown dis
tance at the north end of the 1 ,  1 50 and 1 , 260 l evel dri fts . Ore was formed i n  the crushed zone al ong the cross 
fau l t .  , I n  a few pl aces premi neral cross fau l ts form one wa l l  of ore bod ies contained i n  the bedd i ng pl ane shear 
zones . 

w:-�� SHALE OR SI LTSTONE 
r:;;:;m lLB.:J MINERALIZED SHEAR ZONE 

D SAND�TONE 

,. 10' 

f igure 1 5 .  D iagrammati c secti on i I I  ustrati ng drag 
fa� l t ing caused by d i fferent ia l  movement · a l ong 
bedd ing pl anes at the Bonanza mine . 

The ore bod ies cons ist a lmost en tire ly  of sheared 
· and arg i l l i zed sandstone wh i ch is vei ned and impreg
nated with ca l c i te ,  s ideri te, chal cedony, quartz, and 
c i nnabar . Metacinnabar i te and native qu i cks i l ver are 
present in the upper worki ngs, but are of I i tt le  eco
nomic importance . Marcas i te is on ly  loca l ly abundant . 
Arsen ic  and antimony su l ph ides are extremely rare . 

The a l tered and minera l i zed rocks i n  the shear 
zones are bl eached near ly wh i te in contrast to the drab 
gray and grayish b lack of the unal tered wa l l  rocks . On 
l ong exposure the a l tered rocks assume a rusty brown 
color due to ox idation of the sideri te . Loca l ly the 
shear zones conta in  dark chocol ate-colored gouge . 

I n  p l aces both the upper and lower l im i ts of the 
ore zones are marked by di sti nct and often s l i ckensided 
surfaces, beyond which  the rocks are re lat ive ly  un
al tered . I n  others , even though such surfaces may be 
present, ci nnabar has impregnated the wa l l  rocks a l ong 
sma l l  fractures and the exact l im i ts of the ore mus.t be 
determined by assay or pann i ng . \ 

Where fi rst encountered on the 370 leve l ,  the 
pri nc ipa l  ore body of the mine proved to be about 600 
feet l ong and as much as 60 feet th i ck .  This ore body 
tapered both la tera l ly and downward , pinchi ng to a 
width of about 4 feet and a l ength of 1 50 feet on the 
700-foot l evel . I t  was feared i n  1944 that m in i ng be
l ow the 700 l eve l wou ld prove unprofitabl e .  Fortun
ate ly  nodal extens ions and subs id i ary l enses were · 
encountered by conti nued dri fti ng ,  s ink ing,  and rai s ing 
a l ong the zone of sheari ng . Throughout much of the 

deeper p'art of the mine , . the shear zone is th i n ,  indist inct, and d i ffi c u l t  to fo l l ow . For l ong d i stances it con
tai ns from an inch to 2 feet of gouge and a l tered rock of non-minab le width or is marked mere ly  by i rregu l ar, 
dtit;onti nuous fau h  su;faces a long wh ich l i tt l e  or no ev idence of mo\{emen t or minera l i zati on exi sts . Loca l ly  
anal unpredi ctab l y  it widens to form the l ens-shaped zones whi ch contai n the ore bodies . Ord inari l y  the ore 
bod ies e[ld latera ll y between converg i ng shear pl anes , a l though in some p laces d i st inct  premi nera l cross fau l ts 
form the l atera l barri er . 

"· Parq l l e l  ore bod ies separated by barren rock are uncommon; however, Brown and Waters ( 195 1 ,  p . 240) 
state: 

"On. the 370-foot level , the entire shear zone was minab le  ore , but on the north end of th i s  l evel the 
orl')ody sp l i t  i nto a di sti nct hang i ng-wa l l  ore shoot and a footwa l l  ore shoot . Above the 370-foot 
level the hangi ng-wa l l  ore shoot grades out, and on the 200-foot l eve l it is repl aced by a f la t- l y ing,  
tabu l ar ore shoot between the hang i ng wa l l  and the footwa l l . The footwa l l  ore shoot con t inued upward 
above the 200-foot l eve l to the surface , where it was mi ned in an open pi t .  D i st inct footwa l l  ore shoots 
occur, a l so, be low the 370-foot level at a few l oca l i ties . Raise 30 on the 500-foot l eve l had a h igh
gr�de hang i ng-wa l l  ore shoot and a l ow-grade footwa l l  ore shoot; rai se 24 on the 500-foot l evel showed 
h igh-grade ore on both wa l l s and l ower-grade ore between . These two ore shoots merged i n to a s ing l e  
h9ng i ng -wa l l  ore shoot be l ow the 500-foot l eve l and conti nued a s  one ore shoot be low the 630-foot l evel . "  

The minera l i zi ng so l u ti ons ar� be l i eved to have ri sen a l ong the bedd ing-pl ane shears . Loca l i zati on of the 
ore was inf luenced primari ly  by the pervi ous nature of the fractured sandstones in the shear zones and the dam
ming acti on of the over ly ing shales or fau l t  surfaces . The d i stance between the mi nera l i zed shear zones and the 
l ower contact of the sha l e  vari es . In the upper leve ls of the mine the upper l im i t  of the shear zone, and hence 
of the ore bod ies, l i es a long or a very few feet be low, the shal e-sandstone contact . Be low the 700- leve l ,  i n  
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most parts of the m i n e ,  s i l ts tones form the hang i ng wa l l  of the ore , and the sha le s  are so far d i stant that they 
have rare l y  been encountered in the work i ngs . 

N owhere i n  the m i n e  d i d  the ore so l u t ions s i g n i f i can t ly  penetrate the sha l e  hor i zon , a l though i n  p l aces, 
part i c u l ar l y  in the northern part of the m i n e ,  the shear zane passes i n to the sha l es . In the l ower l eve l s ,  th i n  
sha l y  i n te rbeds i n  sandstone are occas i ona l l y m i nera l i zed . 

Severa l ore bod i es i n  the l ower l eve l s  of the m i ne  are capped by o comp l ex en eche l on arrangement  of 
short, i n ter ja i n i ng drag fau l ts be l ow wh i ch the m i nera l i zi ng so l u t ions were confi n ed (see f igure 1 5) .  
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Reserves :  Mr . Avery of the Bonanza states  (wri tten commun i cation ,  1 962) : "The  ore reserves at the Bonan-. 
za m i ne  as of th i s  date are extreme l y  l ow .  F i ve hundred tons of 5-pound ore is exposed on the upper l eve l s  on l y . 
There i s  50, 000 tons of 2-pound rock l y i ng between the 370 l evel  and the 630 l eve l , but under present  cond i 
tions can b e  d i scounted . Ly i ng  be l ow the 1 , 400 l eve l , parti cu l a r l y  north o f  No . 4 0  w i n ze ,  core dri l l i n g  i n
d i ca ted 20, 000 tons of commerc i a l  ore out l i ned by dr i l l i n g  from two stat i ons 400 fee t aport . I t  i s  reasonab l e  to 
be l i eve th i s  ore wi l l  average 6 . 0  pounds per ton and that the va l ues wi l l  cont i nue  for a much greater d i stance 
be low the 1 35-foot e l evat ion be l ow the 1 , 400 l eve l  as most  of the ho les  were in  ore when s topped . "  

N O N PARE I L  M I N E  

Locat ion :  Property encompasses two pri n c i pa l  systems of worki ngs l y i n g  about 2 , 000 fee t apart in  T .  25 S . ,  
R .  4 W .  -- the South N onpare i l  i n  the NWa sec . 1 0  and the N orth N onpare i l i n  the SWa sec . 3 .  The m i ne 
worki ngs are on the southeast s l ope and near the crest of a northeast-trend i ng  r idge between Ca l apooya and Long 
Va l l ey Creeks (see f igure 1 6) .  

Owner: N onpare i l Q u i cks i l ver Co . 

Produc t ion :  Produc t i on records ore scarce . On  the ba� i s  of exi st i n g  worki ngs  and assays of samp le s  taken 
from the s tapes and an  old ore b i n ,  Brown and Waters ( 1 95 1 )  est imated tha t about 3 , 000 tons of ore carry i ng  ap
proximate l y  7 pounds of qu i cks i l ver to the ton has been m i ned and treated . This  wou ld  p l ace the tota l  produc
tion of  t he  m i ne a t  about  340 f l asks . 

H i story : The N onpare i l m i ne  was d i scovered between 1 865 and 1 870 a t  about the same t ime as the Bonanza 
mi ne . Records at the Doug l as County courthouse show that severa l qu i cks i l ver c l a ims  wh i ch encompassed the 
present s i te of the N on pare i l m i ne  were l ocated by a group of i nd iv i dua l s  in Apr i l 1 875 . The property was ori g 
i na l l y known as t he  N ew ld r i an m i ne . A Scott furnace was erected and , accord i ng to  B rown and Waters ( 1 95 1 ) , 
33 or 34 f l asks were produced before 1 880 . Remai ns of the fu rnace stand near the South N onpare i l m i n e . I n  
1 88 1  the Oregon C i n nabar & S i l ver M i n i ng Co . was organ i zed to opera te the m i n e . I n  1 882 produc t ion of 50 
fl asks was recorded (Becker 1 888, p .  36) from mi nes in the Bonan za-N onpare i l  d i stri c; . Probab l y  a l l .  of i t  came 
from the N on parei l .  I n 1 884 both the Bonan za and Nonpare i l  m i n es were bei n g  operated by the Bonanza Qu i ck
s i l ver M i n i ng Co . F rom then unt i l 1 925 the h i s tory of the m i ne  i s  unknown . 

I n  1 925 several f l asks of qu i cks i lver were produced from retort operat i ons . The Nonpare i l  Q u i cks i l ver Co . 
acqu i red the property i n  1 928  and l eased i t  to C .  M .  Everett . Everett , after an unsuccessfu l a ttempt to work 
the or ig i n a l  South N onpare i l m i n e ,  commenced deve l opment of the North Non parei l by d r i v i ng  1 2  ad i ts i n to the 
east s l ope o(the r idge between 1 , 800 and 3, 500 feet northeast of the o l d  worki ngs . In 1 9 3 1  a 4-deck 1 0- foot 
d i ameter H erreshoff furnace was erec ted on the property, and 61 f l asks of mercury were produced in 1 932 . Ap
paren t l y ,  however, the grade and quanti ty of ore deve l oped d i d  not a l l ow further opera t ion in v i ew of dwind l i ng 
pri ces, and soon after the death of Everett i n  1 932 the m i ne  was c l osed . The furnace and other equ i pment  were 
sold and moved to a southern Ca l i forn i a  property . 

I n  1 944 exp l oratory dr i l l i ng was done at both the N orth Nonpare i l  and South N onpare i l m i nes by the U . S .  
Bureau of Mi nes . I n 1 956 and 1 957 an exp l ora tory ad i t  was dr iven a t  the South Non pare i l  and some dr i l l i ng was 
done by Bonanza O i l  & Mi nes , I n c . 

Devel opment: Deve l opment  at the South Nonpare i l m i ne  i s  d i s tr ibu ted among four ad i ts and an opencut  and 
tota l s  more than 3, 000 fee t .  Q i s tr i but i on of the worki ngs is shown on f igure 1 6 .  About 2 , 000 feet of i n tercon
nected dr i fts , ra i s-:s ,  and stol?es on three l eve l s  expl ore on area about 1 65 fee t i n  vert i ca l  he i gh t  over  o l eng th 
of 520 fee t  i n  l ength . O re has been m i ned from f ive s tapes i n  th i s  system of worki ngs . The N orth N onpare i l i s  
deve l oped by a t  l east 12  short ad i ts ,  two sha l l ow shafts , and severa l opencuts . Three of  the ad i ts a re  between 
250 and 300 fee t  l ong; the rest are 10 to 30 fee t  l ong . O re hos been m i ned from an i so l ated pocke t in od i t  5N . 
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Topography by L C. Raymond 
F i gure 1 6 .  Topograph i c  map of the Nonpare i l m ine . Repr in ted from Brown and Waters ( 1 95 1 ) . 

G eo l ogy:  The rocks at  the N onparei l mine are s im i l ar to those at the Bonanza m ine . The ore bod ies ,  how
ever , were formed a l ong northwest-trend ing crossfau l ts in tuffaceous sandstone some d i stance s trat igraph i ca l l y  
be l ow t he  sha l e  hori zon that a ided i n  l oca l i zi ng t he  pri n c i pa l  ore bod i es a t  t h e  Bonanza m i ne . 

O re depos i t ion was pr imari l y  contro l l ed by the Crag fau l t  at the N orth N on pare i l  a nd by the N onpare i l 
fau l t  a t  the South N on parei l .  Both appear to be of sma l l  d i sp l acement but  are marked for severa l hundred feet 
by zones of brecc ia t ion and i n tense hydrotherma l  a I terati on of the i nc l uded sandstone . The Crag fau l t  zone is 
made parti cu l ar l y  consp i cuous by a l i ne of crags susta i ned by s i l i c i f i cat i on of the sandstone . 

The Nonpare i l  fau l t  zone  trends approx imate ly  N .  25° W .  and d i ps 65° to 75° SW . The Crag fau l t  stri kes 
N .  45° W .  and d i ps 70° SW . to verti ca l . At the South N onpare i l  some of the ore bod i es were confi ned to 
crushed zones produced by the N onpare i l  fau l t .  Others extended away from the crossfau l t  for short  d i stances 
a l ong lens-shaped shear zones . The shear zones rough l y  para l l e l  the bedd i ng . The i so la ted ore shoot deve l oped 
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i n  Ad i t  5N a t  the N orth Nonpare i l m i ne  lay a l ong the i n tersect ion between the Crag fau l t  and a bedd i ng pl ane 
shear and thus pi tched to the southeast a t  a l ow ang l e . 

The sha l e-sandstone con tact wh ich  p l ayed such an important  ro l e  i n  the loca l i za t ion of the Bonanza m i ne  ore 
bod i es was not expl ored prior to the U . S .  Bureau of Mines ' exp l orati on pro ject in 1 944, e i ther because of ig
norance of  i ts exis tence or  because of  i ts unfavorab le  l ocat ion under  a heavy man t l e  of l ands I ide  debr i s  near  the 
base of the r idge . The dri l l i ng in 1 944 exp l ored the areas at  the i n tersecti on of the Nonpare i l and Crag fau l ts 
wi th the sha l e-sandstone contact, but resu l ts were not favorab le . I n  1 956 and 1 957 a 2 70-foot- l ong crosscut  
ed i t  dr iven by Bonanza M i nes, I nc . ,  penetrated the pro jected i n tersect ion of  the Crag fau l t  wi th the sha l e-sand
s tone contac t but fai l ed to d i sc l ose any apprec iab le  amoun t of m i nera l i zat ion . 

BUTTE PRO S PECTS 

Locat ion:  Sec . 26,  T .  24 S . ,  R .  4 W . ,  about 2! m i l es northeast of the N onparei I m i ne . 

Owner: G i l es H unt . 

Producti on :  N one . 

G enera l  descri pt ion:  The prospects were d i scovered many years ago . We l l s and Waters ( 1 934, p .  38} state: 
" The pri nc i pa l  tunnel has caved , but mater ia l  co l l ected from the dump is a broken and brecc ia ted tuffaceous 
sandston� cemented by i ron r ibs . A short tunne l  nearby exposes the same rock i n  p l ace . No c i nnabar was seen . 
The zone of a l tered rock i n  wh i ch the prospects are l ocated is l i tt l e  more than 1 00 yards wide,  but i t  is near l y a 
m i l e  l ong . "  Brown and Waters ( 1 95 1 ,  p .  249) report that the sha l e  and s i l tstone member of the Umpqua Forma
tion appears e i ther to have become sand i er or to have th i nned , as rocks stra ti g raphi ca l l y  h i gher than the sha l e
s i l tstone member are c l oser to  t he  m i nera l i zed zone than at t he  Bonanza o r  Nonpare i l m i nes . 

LO NG BRAKE PRO SPECT 

Locat ion :  N E! sec . 20, T .  25 S . ,  R .  4 W . ,  on the east  s l ope near the crest  of the r idge abou t three
quarters of ci m i l e  southwest of the Bonanza m ine . 

Owner: The property consi sts of 80 acres . The surface r ights are owned by Darre l l  C .  Longbrake , Suther
l i n ,  and the m i nera l r ights are owned by Doug l as County . 

Prod uct"i on :  N one . 

Devel opmen t: The prospect is deve l oped by a 360-foot crosscu t  ed i t  and a sma l l  opencut . Most of the work 
was done in 1 956 by Darre l l Longbrake, Lawrence Longbrake , F l oyd Norr i s ,  I ke N orri s ,  Don Norr i s ,  and G a l e  
N orri s . 

G eo l ogy: The prospect i s  on the southwest extens i on of the m i nera l i zed be l t  wh i c h  i n c l udes the Bonanza 
m i ne . The rocks cons i s t  of wel l -bedded sandstone ·conta i n i ng th i n  i n terbeds of sha l e . The beds stri ke rough l y  
N .  2 5 °  E .  and d i p  35° t o  40° SE . I n  the opencut a fau l t  cross ing the beds a t  a lmost r ight  ang l es records at l east 
4 feet of verti ca l  movemen t .  L i tt l e  evidence of c innabar m i nera l i zat ion was observed , a l though th i n ,  i rregu
l ar l y  d i stri buted i ron r ibs a re  p l ent i fu l and  the  sandstone i s  l oca·J i y  softened and  i ron stained . A samp l e  o f  the 
a l tered sandstone from the open cut  assayed a trace of mercury . The ad it was driven to meet this weak l y m i nera l 
i zed zone about 1 80 feet be l ow the leve l  of the opencut . N othi ng o f  recogn i zabl e s ign i fi cance was encoun tered . 

SUTHERLAN D PRO SPECT 

Locat ion :  Sec . 30, T .  25 S . ,  R .  4 W . ,  at  the west end of the m i nera l i zed zone and about  1 �  m i l es south
west of the Bonanza m i ne . 

Owner: Unknown . 

Product ion :  N one . 

G enera l descr ip t ion :  The prospect  was not v i s i ted by the wri ter as l i tt l e  or no work has been done s i nce i t  
was i nspected b y  We l l s  and Waters ( 1 934, p .  4 1 } ,  who report: " The Suther l and prospect i s  deve l oped by a 



52 Q U I C K S I LVER I N  O REGO N 

30-foot tunne I dri ven N . 1 5° W .  from a sma I I  gu I I  y . . . • The surround ing surface is covered by a rubb I e of 
i ron ri bs ,  wh ich  have been formed in a coarse tuffaceous .gri t, most of whi ch  seems to be l i tt l e  a l tered , as gra i ns 
of quartzi te are c l ear l y  v i s i b l e  i n  the s i l i ca cemen t .  The tunne l  i s  i n  fi ne-gra i ned sandstone that has been s l i gh t
l y  a l tered and cut  by a few iron r ibs . N o  c i nnabar was seen . "  

T I LLER AREA 

Severa l sma l l  qu icks i l ver deposi ts occur in the Sou th Umpqua R i ver drai nage northeast of T i l l er i n  T .  29 S . ,  
Rs . 1 and 2 W . ,  and T . 28  S . ,  R .  1 E .  The South Umpqua R iver Road east from Ti l l er g ives access to roads and 
tra i l s  to the depos i ts .  Base maps for the area are the T i l l er, Red Butte , and Q uartz Mounta i n  quadrang l es . 

A l l of the deposi ts i n  the T i l l er area are i n  Terti ary l avas and pyroc l as t i cs of the Western Cascades vo l cani c 
ser i es ,  except a t  the Buena V ista m ine , where o lder Terti ary sedimentary rocks of the Umpqua Format ion are i n  
fau l t  con tact with t he  vo l can i cs . C i nn.abar i s  concentrated i n  ve i n l e ts o f  ca l c i te and cha l cedony w i th i n  zones 
of sheari ng and hydrotherma l a l terat ion . 

Recorded product ion from the area has been 9 f l asks of qu icks i l ver , a l l  from the Buena V ista m ine . I t i s. 
probab l e ,  however, that the Buena V i sta y i e l ded more than th i s  amount and that the Maud S .  m ine  a l so pro
duced a few f l asks . 

BUENA V I STA M I N E  

O ther names: Umpqua m i ne . 

Locat ion : N orth-cen tra l  part of sec . 34, T . 29 S . , R .  2 W . ,  h igh  on the south f lank of Deadman Creek 
and about 8 mi l es north by mounta in  road from a poi n t  on the South Umpqua R iver Road 6 . 5 m i l es east of T i l l er .  

Owners: S teve Cooper and Bernard Young , Roseburg . 

Product ion :  9 f l asks recorded; probab ly  a few more . 

H i story and deve l opment: Development of the Buena V ista m i ne was begun by W .  S .  Webb i n  1 9 1 8 .  Much 
of the exist ing work was done duri ng the 1 920 ' s  and ear l y 1 930 's .  Loca l i nformants state that be tween 1 928  and 
1 930 many f l asks of  qu i cksi l ver were produced by the Oregon Mercury Co . wi th a bank of Johnson McKay re
torts but on l y  4 f lasks were recorded , a l l  i n  l929 . I n  1 930 the property was owned by G uy Cordon , H .  E .  
Rogers , and H .  A .  Jensen . I n  1 932 i t  was l eased to the Umpqua M i n i ng Co . Under the management of E .  D .  
Perr in  a 40-ton rotary furnace was i nsta l l ed and 2 f l asks were produced i n  1 934 . A sma l l  amount of ore was 
treated in the furnace in 1 936- 1 937 but there is no record of producti on . The T i l l er Deve l opment Co . attempted 
unsuccessfu l l y  to operate the m ine  on a sub l ease from the Umpqua M i n i ng Co . in 1 940 . I n 1 943 Assoc i a ted 
Meta l s ,  I nc . ,  produced 3 f l asks . The property was eventua l l y  acqu i red by P .  A .  N i cho l s  and then was taken 
over by the present owners in 1 954 a l ong wi th  the ad joi n i ng Maud S .  Mine  (f igure 1 7} . _ 

The mai n  Buena V is ta worki ngs consist of three l eve l s  d is tr ibuted over a verti ca l range of 65 feet (see 
f igure 1 8) .  The l eve l s  are connected to each other by vari ous raises and a stope , and to the surface by a 325-
foot crosscut ad i t  on the l ower l eve l  and a drift ad i t  on the upper l evel . L i nea l footage of dri fts tota l s  350 feet 
on the l ower l eve l , about  60 feet on the i n termed ia te l eve l , and 1 00 feet  on the upper l eve l . At the t ime of 
i nspect ion ,  a 36-foot wi nze be l ow the ma in  l eve l  was f l ooded and a s tope above i t , wh ich  is sa id  to extend to 
the surface, was caved . There are severa l caved open cuts and a 1 00-foot ad i t  above the u pper l eve l . 

G eo l ogy: The coun try rocks i n c l ude cong l omera tes , sandstones , and s i l tstones of the Umpqua Formation i n  
fau I t  contact wi th the strat igraph i ca l l y  h i gher andesi tes, tuffs , and tuff brecc i as of the Western Cascades vol 
can i c  ser ies . Rock fragments i n  the Umpqua cong l omerates are as l arge as 8 inches in d i ameter and i nc l ude 
g ran i t i c  rocks , sch i sts, s l ates , quartzi tes,  and metavo l can i cs . Bedd i ng p l anes of the Umpqua Formation s tri ke 
east and d i p  about 45° N .  The vo l can i c  rocks d i p  gen t l y  eastward . 

M ine workings expl ore d i sp l aced b l ocks and s l i vers of carbonat i zed and kao l i n i zed andesi te and tuff breccias 
ly ing a l ong the fau l t  contact between the Umpqua Formation and the vo l can i c  rocks . I n the mine area the fau l t  
zone stri kes N . 65° to 70° E . anti d i ps about 80° N . What  i s  be l i eved to be the same fau l t  i s  exposed for more 
than 1 , 000 fee t both northeast and southwest of the Buena V i s ta ad i t . 

The l owermost rocks exposed i n  the ma in  crosscut  south of the fau l t  are unstra t i f ied tuff brecc ias composed 
of ang u l ar to sub-rounded b l ocks of andesi te and pumi ceous rhyq l i te set in a matr ix of tuff . The tuff brecc i a  i s  
heav i l y  charged wi th fragments o f  o l der rocks i nc l ud i ng s l a tes and  water-worn pebb l es o f  p l u ton i c  and  metamorphi c 
rocks . Above the i n termed i a te l eve l  the tuff brecc i as are over l a i n  by a seri es of porphyri t i c and amygda l oida l  
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andesi tes . F or severa l feet south of the  fau l t  zone  the  andesi te and  tuff brecc i as a re  a l tered and cut  by sma l l 
fau l ts and fractures, many of wh i ch  are fi l l ed with  ca l c i te or banded ca l c i te and cha l cedony . O n  the l ower or 
ma i n  l eve l  of the m ine  a down-fau l ted b l ock of andesi te is bounded on the north by the cong l omerat ic seri es and 
on the south by tuff brecc ias . Above the i n termed i a te l eve l  the andesi tes conti nue  to the south . 

W here exposed by underground worki ngs, the fau l t  zone ranges from 5 to 1 7  feet i n  width . A l though s l i gh t  
post-m i nera l movement i s  i nd i cated , _the pr i nc ipa l  m ovements a re  o l der . Loca l l y ,  seams of wet  c l ayey gouge a s  
much  as 2 feet thi c k  l i e  a l ong t he  contact between t he  andesi te and  t he  cong l omera ti c  seri es to t he  north and  a
l ong ma in  fractures i n  the  andes i te . Ev idence of  movemen t  a l ong the  southern or tuff-brecc i a  contact  i s  l ess 
consp i cuous . The andes i te and l oca l  s l i vers of tuff-brecc i a  l y i ng between the wa l l s of the fau l t  zone have been 
sub jected to sheari ng and l i m i ted brecc ia ti on . The pri n c i pa l  shears are e i the r verti ca l  or d i p  northward a t  s teep 
ang l es .  H yd rotherma l a l teration i s  i n tense and l oca l l y  the andes i te i s  b l eached near l y wh i te and thoroug h l y  
softened . M u c h  o f  the andes i te i s  c arbon i ti zed , some s o  thorough l y  that t h e  ori g i n a l  porphyri t i c  texture i s  ob
scured . C a l c i te and c a l c i te-cha l cedony vei n l e ts are l oca l l y  numerous . 

O re m i nera l i za ti on is spotty and confi ned ma i n l y  wi th i n  the fau l t  zone ,  a l though a l i t t l e c i nnabar occurs 
l oca l l y  a l ong transverse fractures in the wa l l rock . Very l i ttl e c i nnabar rema ins in s igh t .  It was observed as 
narrow seams in vei n l ets of ca l c i te and banded ca l c i te-cha l cedony and i s  most abundant ad jacent  to the gouge 
seam a l ong the north wa l l . Loca l l y ,  bands of marcasi te and pyrite a l terna te wi th  c i nnabar . E l sewhere they oc
cur together, the i ron su l ph ides surround i ng the c i nnabar . Verti ca l  transverse fractures are sa id to have been 
assoc i a ted w i th the best ore pockets . It i s  probab l e  that these transverse frac tures were ori g i na l l y  j o i n ts a l ong 
which movement  occurred d ur ing the fau l ti ng . Some of them were l a ter  m i nera l i zed . 

A stope was carr i ed from the i ntermedi a te l eve l  to the surface ,  but  how much  of the mater ia l  was ore is i n 
dete rm i nab l e . Accord ing t o  We l l s a nd  Waters ( 1 934, p .  45) , the ore retorted i n  1 929 a nd  1 930 i nd i ca ted that 
parts of the l ode as much as 5 feet wide may have averaged from 1 to 2 percen t  qu i cksi l ver . 

MAUD S . M I N E 

Locati on :  N orth cen tra l part  of sec . 34, T .  29  S . ,  R .  2 W . ,  h igh on the south f lank of Deadman Creek 
and about 8� m i l es north by mounta i n  road from a poi n t  on the South Umpqua River Road about 6 . 5  m i l es east of 
T i l l er . The Ma ud S .  m i ne  i s  about 1 ,  600 feet S .  25° E .  of the Buena V i sta m i ne  and i s  part of the same prop
erty (see f igure 1 7) . 

O wners :  S teve Cooper and Bernard Young , Roseburg . 

Product ion :  N one rec orded; probab l y  a few f la sks . 

H i story and deve l opment:  Deve l opment of the Maud S .  m i ne was begun i n  1 92 7  by H .  L .  Penne l l ,  J .  W .  
G i I p i n ,  Jos i e  G i l p i n ,  and Ra l ph Young . Dur ing 1 928- 1 930 the m i ne  was operated by the Oregon Mercury Co . 
i n  con junct ion w i th the Buena V i sta m i ne  and accord i ng to l oca l i n formants a few f l asks were produced . Dur ing  
the  per i od 1 934-36, a sma l l  Scott furnace was  erected by  Chr i s ti e  Brothers of  K l amath F a l l s .  F rom the  s i ze of 
the ca l c i ne  dump it i s  j udged that about 1 00 tons of ore was subsequey1t l y treated . P .  A .  N i cho l s  acqu i red the 
property in about 1 938 and so ld it to the present owners i n  1 954 . 

The pri n c i pa l  devel opment  on the Maud S .  g roup of c l a ims consi sts of about 900 feet of worki ngs d is tr ibuted 
among three adi ts wi th  connect ing ra i ses and , on the surface , a g l ory ho l e  that cuts i n to the upper ad i t .  The 
i n termed ia te ad i t, now caved , i s  60 feet above the l ower adit  and 30 feet be l ow the upper ad i t  and fl oor of the 
g l ory ho l e . The p l an of the worki ngs i s  shown by f igure 1 9 .  

Geo l ogy:  The coun try rocks a re tuffs , tuff brecc i as ,  and andesi tes of the Western Cascades vo l can i c  ser ies . 
The upper and i n termed ia te l eve l s  are i n  andes i te . The l ower l eve l  l i es ma i n l y  i n  the tuffaceous rocks . I n  th e 
crosscut on the l ower l eve l ,  tuffaceous rocks to the west are i n  c on tact  w i th andesi tes to the east a l ong a fau l t  
trend ing N .  25°  W .  and d i pping 65° E .  

The upper ad i t  and g l ory ho l e  deve l oped a sma l l ore body l y i ng a l ong a fau l t  trend i ng N .  25°  W .  and d i p
p ing 70° W .  Th i s  fau l t  cont i nued to the i n termed ia te l eve l but  m i nera l i zat ion a l ong i t  was weak . The l ower 
ad it dr i fts a l ong one, then another 1 of severa l fau l ts and frac tures that branch  and d iverge i n  a northweste r l y  
d i recti on and  d i p  from 60°  to  80° W .  The  crosscut t o  t he  east i n tersec ts severa l fau l ts of s im i l a r l y  vari ab l e 
trends . W i th i n  the fau l t  zones-, wh i ch  range from a few i nches to 4 or more feet i n  width ,  the vo l can i cs a re 
i ntense l y  sheared and carbonati zed . Vei n l ets of ca l c i te and s i l i ca- l imon i te ri bs are common both i n  the fau l t  
zone and i n  the wa l l  rocks . C i nnabar i s  sparse l y  d i stri buted a l ong some of the fau l ts .  The r i c hest zone l ay j ust  
south of the crosscut  i n  the main dr ift ,  where the c i nnabar occurs a l ong a grouge-fi l l ed fau l t  zone trend ing N .  
45°W . and d i pping 65°W . The ore l i es i n  the hang i ng wa l l of the fau l t  and i s  assoc ia ted wi th vei n l e ts of ca l c i te . 
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Di scont inuous vein l ets of c innabar one-quarter i nch  th i ck were observed; however, the overa l l tenor of the ore 
i s  l ow .  A ch ip  samp le  across the ra i se assayed 1 .  3 pounds p,er ton qu icks i l ver . Th i s  zone may be a downward 
cont inuat ion of the shoot m ined from the g l ory some 90 feet  above . 

Another ad i t  l i es downs l ope about 600 fee t from the Maud S .  worki ngs . I t  is 220 feet l ong , curves s l i gh t ly ,  
but trends genera l l y  southeast i n  andes i te and andesi te agg l omerate . Th i s  adi t cuts severa l narrow fau l ts that 
stri ke north 1 0° to 45° W .  and di p steep ly  east or west . A sma l l  amount of c i nnabar in  ca l c i te was seen in a 
short raise at the face . 

JAMES  R .  G RO U P  

Former name: Po l l anz prospect . 

Locat ion :  Sees . 34 and 35, T .  29 S . ,  R .  2 W . ,  a short d i stance southeast of the Maud S .  m ine . 

Owner : Unknown . 

Product i on :  N one . 

G enera l descri pt i on :  The d i scovery c l a ims were l ocated by J .  L .  Po l l anz i n  1 92 7 .  R .  A .  Sch i rc l i ff of 
Ti l l er l ater re l ocated the property as the James R .  group . 

Severa l ad i ts and opencuts were driven to exp l ore ve i n l ets of ca l c i te and cha l cedony assoc ia ted wi th sma l l  
fau l ts cu tt ing a l tered andes i te l avas and tuffs . We l l s  and Waters ( 1 934) menti on two ad i ts trend i ng a few de
grees east of north -- the l ower 1 40 feet l ong , the upper severa l hundred feet h igher and 80 feet l ong . It i s  
said that very l i tt l e  c i nnabar  was found in e i ther of these adi ts or i n  the severa l other shorter ad i ts and opencuts ,  
a l l  o f  wh i ch are now caved . 

GO PHER M I N E  

Locat ion:  Sec . 1 1 ,  T .  29 S . ,  R .  1 W . ,  about 1 � m i l es northwest of Bou l der Creek Br idge and about ha l f  a 
m i l e  west of Bou lder Creek . E l evation of the property is about 2 , 000 feet . 

Owner: Unknown . 

Product ion :  N one . 

G enera l descri pti on : The property was not v i s i ted by the wri ter . The Oregon Dept . Geo logy  and Mi nera l 
I ndustries ( 1 940, p .  1 24) reports that the prospect  was l oca ted i n  1 936, and was owned in 1 938 by G uy Penne l l . 
The geo l ogy is descri bed as fol l ows: " Country rock i s  rhyo l i te ,  and i t  is reported that c i nnabar can be panned 
over a di stance of 1 , 000 fee t . Four samp les taken -- two from the d i scovery tunne l  and two from an open cut  
about 600 feet  NE of  the d i scovery tunnel -- a l l ran a trace . "  

LAURE L  G RO U P  

Location: SWa sec . 24, T .  28  S . ,  R .  1 E . ,  on the southwest s ide of a steep knob about one mi l e  N .  25° E .  
from F l agstone Peak . I t  may be reached from the Q uartz Mounta in  road by wa l ki ng southeast a l ong a ridge for 
two mi l es .  

Owners :  C .  L .  Hart ley, T i l l er, and H .  J .  Dean , Su ther l i n . 

Product i on :  N one . 

Deve l opment: One sha l l ow opencut . 

G eo l ogij : As descri bed by' Len Ramp (unpub l i shed Oregon Dept . Geo logy and Minera l I ndustries m i ne-fi l e  
report, 1 960 , the area is under l a i n  by vol can i c  rocks cons i s t ing of tuffs ( i n  part sed imentary) , basa l ts ,  and rhy
o l i te .  The prospect i s  on a m inera l i zed zone in a rhyo l i te d i ke or p l ug . The zone, wh i ch i s  3 feet wide, stri kes 
northwest ,  is near l y  verti ca l ,  and can be traced for about 30 feet in the d i scovery cu t . It contai ns narrow seams 
of bari te crysta l s  w i th l esser quant i t ies  of goeth i te ,  pyr i te ,  and m i nor amounts of c i nnabar . Of two samp les 
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assayed b y  the department, one con ta i ned 0 .  8 pounds of qu icksi l ver per ton and the other, 0 .  5 pounds per ton . 

M I LLS PRO SPECT 

Locat ion:  Sec . 15, T.  29 S . ,  R .  1 W . ,  abou t H mi les by tra i l  u p -Dumont Creek from the South Umpqua 
River Road . 

Owner: Unknown . 

Product ion :  N one . 

G enera l descr i pti on :  The property i s  deve l oped by severa l  p i ts and short ed i ts ,  one of wh ich  is 42 feet l ong 
wi th a 35-foot winze at  the end . Most - of the work was done by L .  0 .  Mi l l s dur ing the l ate 1 930 ' s  and ear l y 
1 940 's .  The worki ngs exp l ore a north-trend i ng fau l t  zone cutting andesi tes and tuffs . C i nnabar is scarce , oc
curr ing i n  ve i n  le ts of cha l cedony and ca'l c i te ,  with in the fau l t  zone . 

POOR BOY PROSP.ECT 

Former name: Monte Carl o C l a ims .  

Locat ion :  On Budd Creek i n  the S� sec . 16,  T .  29 S . ,  R .  1 W . ,  about 1 4  mi l es by road northeast of Ti l ler  
v ia the Stra igh t  Creek road , wh ich  branches from the South Umpqua River Road 1 0 . 7  m i l es northeast of Ti l l er . 

Owners: W .  E .  Be l cher, Emmett Be l cher, a nd others of T i l l er .  

Product ion :  N one . 

H i story and deve l opment: The prospect was l ocated by Dave Cri spen and assoc iates around 1 927 and was 
re located by the present owners in 1 954 . The property is deve l oped by two short ad i ts .  O ne enters the west 
side of the Stra ight  Creek road about 1 00 feet north of Budd Creek . The other enters the north bank  of Budd 
Creek near creek l eve l about 2 , 000 feet west of th i s  poi n t .  There is a sma l l cabi n ad jacent to the porta l of the 
l atter ad i t .  

G eology: Rocks i n  the area i n c l ude andesi te fl ows , tuffs , and agg l omera tes of the Western Cascades vol 
can i c  seri es . The ad i t  i n  the road cut is 48 feet l ong and was driven N .  48° W .  a l ong one of severa l narrow sub
para l l e l  fau l ts that make up a shear zone about 20 feet wide . Most of the ind iv idua l fau l ts d i p  55° to 75° N E . 
S tr i ae on severa l of the fau l t  p l anes pi tch 5° to 1 0° NW . The fau l ts are marked by up to a foot of l imoni t i zed 
·c l ayey gouge cut by vei n l ets of cha l cedony and ca l c i te . The i n teryen ing rocks are a l tered , part l y  to c l ays and 
l imon i te ,  and m i l d l y  s i l i c i f ied . Penni ngs from the gouge zones show a few mi nute crysta l s  of c i nnabar and py
ri te . The ad it near the cabin dri fts a l ong a· fau l t  zone trend i ng N . 35° W .  for 33 feet ,  then turns N .  50° W .  
for 37 feet . At the turn a dr i ft 25 feet l ong trends N .  25° E .  exp l ori ng a ser ies of narrow, c l ose l y  spaced frac
tures that dip 40° S .  At the i n tersect ion of the two fau l t  zones the rocks are considerab ly  brecc ia ted and sof
tened by a l terat ion . Toward the portal severa l fractures, whose wa l l s are l imon i t i zed and kao l i n i zed, are 
exposed . The a l terati on genera l l y  extends l ess than 4 i nches from the fractures but occas iona l l y  lenses out to 
more than one foot . Penn i ngs from the fau l t  i n tersect ion and from severa l of the kao l i n i zed frac tures fa i l ed to 
show more than ha l f  a dozen m inute c i nnabar crysta l s  and a I i tt l e  pyri te . 

UPPER COW CRE E K  AREA 

The Upper Cow Creek area i nc l udes a group of m i nes and prospects s i tuated a l ong the s l opes of the East Fork 
of Cow Creek i n  sees . 1 6  and 2 1 ,  T .  32 S . ,  R .  2 W .  I n  th i s  group are the Red C l oud m ine  and adjacent N iv in
son  and Thomason prospects i n  Doug l as County and the  E l khorn prospect i n  Jackson County . The area l ies i n  the 
Ti l l er quadrang l e .  It i s  about 7 mi les by d irt road west of the D iv ide G uard S tat i on , whi ch is on O regon H igh
way 227 approximate l y  1 1  m i l es north of Tra i l .  

F i gure 20 shows the approximate d i s tr i bution of worki ngs i n  the area . A l so shown are the vari ous c l a im  groups 
as they existed in 1 946 . I t  is very l i ke l y  that property boundaries have changed ,  but l i tt l e  add i tiona l  devel op
ment work has been done and the various groups of worki ngs are best known by the names g iven on the map .  

Rocks i n  the area comprise mass ive to sch istose amphibo l i tes and quartz m i ca schi sts of the Tri ass i c  Applegate 
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G roup loca l l y  over l a i n  by Tertiary l avas . Because of the scarc i ty of exposures , the genera l  a tt i tude of c l eav
age l am inae i n  the o lder rocks cou l d  not be confident ly  de term ined . Severa l nearl y verti ca l  shear zones have 
been exposed by m ine  and prospect worki ngs . Most of them trend N .  20° to 40 ° W . ,  a l though a few have a 
northeasterl y trend . 

O n l y  at the Red C l oud m i ne is any apprec iab le  amount of c i nnabar known to have been found i n  p l ace,  a l 
though i t  occurs a s  f l oat and pann i ngs i n  the surface mant l e  o f  many parts o f  the area . The fact  that the many 
other work ings pene trated barren or on l y  weak l y  m inera l i zed rock suggests that the f l oa t  was probab l y  deri ved 
from numerous occurrences wh ich a l one are too sma l l and wide l y  sca ttered to perm i t  profi tab le  exp loi ta tion . 

RED CLOUD M I N E  

Former name: Mother Lode m i ne . 

Locat ion : N ear the center of the NW.\ sec . 2 1 ,  T .  32 S . ,  R .  2 W .  

Owner: Mrs . B .  E . H anson . 

Product ion :  6 _f l asks recorded; probab l y  63 produced . 

H i story: C i nnabar was d i scovered i n  the area i n  1 907 by R .  W .  Thomason , Lewis Thomason , and W i l l i am 
Sasse . Some deve l opment work was done between 1 908 and 1 9 1 1 by the Scotia Development Co . No  produc
tion was made and the prospects lay id le  unt i l 1 932 . T h e  Research Min ing Co . operated the m ine  from 1 932 
through ear l y  1 934, producing 39 f l asks w i th a sma l l  3-pipe retort . I n  1 935 the property was purchased by D r .  
Russe l l  Ke i zer . Dur ing 1 936-38 a t  l east 1 4  fl asks were produced from h i s  operat ions and from those o f  subsequen t 
l essees . 

I n  1 940 the property was acquired by the Red C l oud Mining Co . ,  headed by Chas . H .  G ree l y ,  and during 
1 940-4 11 1 0  or 12  f l asks were produced w i th a new l y  i nsta l l ed 20- ton rotary furnace . Ownersh ip  was l a ter trans
ferred to J .  A .  Jaecke l ,  C .  S .  McDowe l l ,  A .  A .  Headrick, Horace W h i te ,  and B .  E .  Hanson . In 1 946 the 
property was l eased to J .  R .  Dav ies ,  but there i s  no record of prod uc ti on from his opera t ions . Assessment work 
has been kept up in recent years by Mrs . B . E .  Hanson . In 1 957 the furnace and other servi cab l e  equipment  
were moved to  the  Ange l  Peak m i ne i n  the  Quartz Mountain area in  Lake County . 

Deve l opment: The m ine i s  devel oped by severa l ad i ts and open cuts .  The uppe rmost ad i t  of the three shown 
in figure 2 1  was open for about 1 70 feet when vi s i ted . The other worki ngs are caved . 

Geo logy: The fo l l owing i nformati on on the geol ogy is based on i nspect ion of the open work ing s  by the 
wri ter ,  supp l emented by earl ie r  reports by Wi l l iams and Compton ( 1 943) and Do le  (unpub l i shed Oregon Dept . 
Geo logy and Mi nera l  I nd ustries m i ne-fi l e  report, 1 946) . 

The Red C l oud m i ne worki ngs exp l ore a fau l t  zone cutt ing roc� of the Appl egate G roup cons ist ing of dark 
green ,  mass ive ,  fi ne-gra i ned amphi bo l i tes a l ternat ing wi th quartz hornb l ende and quartz m ica  schi sts . Contacts 
between the var ious rock types appear to be· gradationa l . 

The fau l t  zone con tai ns a series of sub-para l l e l  veins or m i nera l i zed shear zones that trend N .  25° to 35° 
W .  and are e i ther vertica l or d i p  eastward at ang l es in excess of 70 ° . The trace of the fau l t  zone is marked by 
a sha l l ow rav ine , a long whi ch the worki ngs are d i stri bu ted . 

The shear zones genera l l y  con ta i n  soft masses of I imon i t i zed and carbonati zed c l ay gouge; enc l osed l enses 
of sheared but re l at ive l y  l ess a l tered amph i bo l i te are a l so common . N umerous branch i ng vein l e ts and sma l l  
bunches of ca lc i te and m inor amounts of quartz cut  both the gouge and the sheared amph i bo l i te and l oca l l y  pene
trate the wa l l  rocks . Pyri te i s  sparse l y  d i stri buted through the gouge and in the ad jacen t wa l l  rocks . Some of 
the shear zones are as much as 12 feet in width but the average w idth is 4 or 5 feet . C i nnabar was observed as 
pai nt-th i n coat i ngs on fractures arid as fai n t  d i ssem inat ions in the gouge . A samp le  taken across 4 feet of gouge 
in the west drift of the upper ad i t  assayed 0 . 4  pounds of qui cks i l ver per ton . It i s  sa id  tha t  the better ore i s  as
soc ia ted wi th concentra ti ons at ca l c i te i n  the clay gouge . C innabar a l so occurs w i th pyr i te i n  ca l c i te ve i n l ets 
cutt ing the wa l l rocks . Specimens of frac tured ca l c i te conta i n i ng c i n nabar ve i n l ets ha l t  an i nch wide were ob
served on the dump of the upper ad i t .  

E LKHORN CLA IMS  

Locat ion: Sec . 2 1 ,  T .  32 S . , R .  2 W .  about a quarter m i l e  south of the Red C l oud m i ne . 
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Owner: Car l  Bergman . 

Product ion :  N one . 

General descri pt i on :  The prospect was d i scovered a number of years ago by Lew Thomason . Deve l opment 
cons i s ts of severa l apencuts and short ad i ts ,  most of wh ich have been destroyed by l ogg i ng operati ons . 

The rocks are m i ca sch i s ts and amphi bol i tes of the App l egate G roup . An ad i t  about 1 0  feet l ong has been 
dri ven S .  55° W .  fol l owi ng a shear zone that d i ps 40° W .  The shear zone conta i ns -about 3 feet of amphi bo l i te 
that has been m i l d l y  a l tered to c l ays and l i mon i te . A samp le  of the materi a l  assayed 0 . 5  pound of qu icks i l ver 
per ton . About 50 feet above the ad i t  a sha l l ow dozer trench exposes another sheared zone of s im i l ar width that 
s tri kes N .  35° - 55° W .  and d i ps about 60° S .  Two samp les taken from it panned a few crysta l s  of c i nnabar and 
a l i tt l e  pyri te . 

N IV I N SO N  PRO S PECT 

Loca t ion :  SW� sec . 16,  T .  32 S . ,  R .  2 W . , near the bridge cros s i ng the east  fork of Cow Creek on the 
old m ine  road about three-e ighths of a m i l e  north of the Red C l oud m i ne . 

Owner: John Adams, Sa l em . 

Product ion :  None recorded . 

Deve l opmen t  and geo logy: The property is deve l oped by severa l short ad i ts and open cuts . Most of the work 
was done pri or to 1 929 bY. Henry and F rank N i v i nson . O ne of the ad i ts en ters the south bank  of the creek just 
above the o ld  bri dge . Another en ters the north bank of the creek a short d i stance be l ow the bridge . Ne i ther 
was access i b l e  when v i s i ted by the wri ter . Materi a l  on the dumps i nd i cates that bedrocks encountered were am
phibol i te sch ists cut  by vei n l ets of ca l c i te .  Pann i ngs from the dumps conta i n  traces of c i nnabar . Before pass i ng 
i nto the bedrock the l ower ad i t  apparent l y penetrated several feet of bou ldery terrace materi a l ,  from wh ich  l o-
ca l  h i s tori ans report pi eces of h igh-grade c i nnabar f l oa t  were obtai ned . 

· 

O ther short ad i ts and opencuts are scattered about the north bank of the creek above the l ower ad i t .  They 
are reported l y caved and were not v i s i ted . Wel l s  and Waters { 1 934, page 47) state: " Two · of the ad i ts are at 
the same a l ti tude and wi th i n  15 feet  of each other; the th i rd is 200 feet farther up the s l ope . The ad i ts are 30, 
40, and 48 feet l ong . They are a l l in m i ca sch i s t  and fol l ow for parts of the i r  courses frac tures that stri ke N . 27° 
E .  A few sma l l stri ngers of ca l c i te were seen , but no  i nd i cati ons of c i nnabar . Farther up the r idge a few sha l 
l ow pi ts were exam i ned, b u t  none o f  these was suffi C i en t l y deep t o  pass be l ow the weathered zone . "  

THOMASON GROUP 

L ocat ion:  SE� sec . 16 T .  32 S . ,  R .  2 W . ,  a short d i stance northeast of the N iv i nson prospects . 

Owner: Unknown . 

Product i on :  N one . 

Deve l opmen t  and geo l ogy: Deve l opmen t  consists of at l east 4 bu l l dozer trenches, each about 1 00 feet l ong , 
and severa l sha l l ow shafts and p i ts a l l of wh i ch  were dug by Lewis Thomason more than 20 years ago . Thomason 
i s  said to have a l so dug about 500 auger ho les to depths of6 or 8 feet,  reporti ng favorab l e  " pann i ngs "  over sev
era l acres . However, few of the ho les penetra ted be l ow the man t le  of soi I and broken rock cons i s t ing mai n l y of 
dec anposed sch i sts . Severa l n arrow fau l t  zones hav i ng approx imate l y  the same trend as those at  the Red C l oud 
m ine  were exposed by the trench i ng operat i ons ,  but none conta i ned an apprec iab le  amount of c i nnabar . 
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TRAI L AREA 

The Tra i l  area i n c l udes at l east 7 smal l qu i cks i l ver deposi ts scattered a l ong both s ides of the Rogue R i ver 
east of Tra i l in Ts . 33 and 34 S . ,  Rs . 1 E .  and 1 W . ,  Jackson County . Topography of the area is g i ven on the 
Tra i l and Bu tte Fa l l s  quadrang l es .  

F i gure 2 2  shows the geo l ogy of the area,  as adapted from W i l ki nson and others ( 1 94 1 ) ,  and the d i s tri buti on 
of the depos i ts .  L i ke the deposi ts northeast of Ti l l er ,  those i n  the Tra i l area l i e  i n  gen t l y  di ppi ng vo l can i c  rocks 
of the Western Cascades . No  l arge or pers i s tent  fractures have been found and a l l  ve ins are of l ow grade . C i n 
nabar i s  concen trated i n  vei n l e ts o f  cha l cedony f i l l i ng m inor frac tures i n  a l tered f l ows and tuffs . A l though no  
records o f  product i on from t he  d i stri c t  exist ,  i t  i s  s a i d  l oca l l y  that a l i tt l e  qu i cksi l ver was recovered from the 
Ash and the Poo l e  and Pence prospects . 

The prospects i n  the Tra i l  area are descri bed by Wi l l i ams and Compton ( 1 943} , and some of the fo l l owing 
i n formati on i s  taken from the i r  unpub l i shed manuscri pt . 

ASH PRO SPECTS 

Locat ion :  NW:! sec . 1 ,  T .  34 S . ,  R .  1 W . ,  on the steep western f lank of Bear Moun tai n east  of Brush Creek 
and south of the Rogue R iver . The prospects l i e about 1 � m i l es east of T ra i I and are reached from Shady Cove 
by county road a l ong the south bank of the Rogue R iver . A jeep road ascends Brush Creek and Bear Mounta i n  to 
the uppermost workings at abou t 700 feet above the Rogue R iver . 

Owners: E .  C .  Tams and John C arter, Medford . 

Product ion :  N one recorded; a few tons of ore were retorted . 

H i sfory and deve l opment :  The worki ngs, wh i ch are wide l y  scattered , i n c l ude three ed i ts hav i ng an aggre
gate l ength of 335 fee t ,  a 35-foot shaft, and severa l trenches and opencuts . Most of the work was done by 
E .  E .  Ash pri or to 1 930 (Wel l s  and Waters, 1 9 34, p .  4S} . A tram l i n e  was bu i l t  across the Rogue R iver near the 
mouth of Brush Creek in 1 930 by the C i nnabar Mounta i n  M i n i ng Co . The presen t  owners re l ocated the property 
in 1 957 . 

G eo l ogy: The coun try rocks are near l y f la t- l y i ng rhyo l i te f l ows and,  l ess common l y ,  rhyo l i ti c  tuffs and 
brecc ias over l a i n  by porphyri ti c basa l t .  The known prospects are confi ned to the rhyol i ti c  rocks wh i ch over a 
wide area have undergone a h igh  degree of m i nor fractur ing and s i l i c if i cati on . Most of the underground work., 
i ngs ,  though not ma in ta i ned for many years ,  rema i n  open . C i nnabar, common l y  assoc ia ted w i th sma l l amoun ts · 
of cha l cedony and l imon i te ,  and , occasi ona l l y ,  th i n  seams of c l ay gouge, i s  sparse l y  d i s tr i buted a l ong sma l l  d i s
cont inuous frac tures . 

The 50-foot ad i t  (N o .  4) of We l l s  and Waters , wh ich  is near the end of the m ine  road at an e l evati on of 
about 2 , 1 75 feet, has been extended i rreg u l ar l y  southeastward and is now 1 76 feet l ong . A crosscut ,  1 06 feet 
from the porta l ,  extends southward for 12 feet, then S .  10° E .  for 20 feet . F rom the porta l nearl y to the cross.,. 
cut the ad i t  fol l ows a verti ca l  fau l t  trend i ng S .  63° E .  The fau l t  d i es out near the crosscu t .  A l ong the fau l t  
the rhyo l i te i s  fractured , loca l l y  brecc ia ted, and s i l i c i f i ed . C i nnabar occurs sporad i ca l l y  as pa i n t-th i n  coat
i ngs on fracture surfaces . I n  and beyond the crosscut ,  the mass ive rhyo l i te i s  s trong l y  j oi n ted and impregnated 
wi th vei n l e ts of cha l cedony and l i mon i te . The joi n ts are l oca l l y  coated w i th c i nnabar . 

O n  top of the r idge, about 50 fee t above th i s  ad i t, a shaft 35 feet deep contai n i ng a 1 2-foot dr ift frbm i ts 
foot expl ores a fau l t  zone that stri kes N .  35° W .  and d i ps B0° E .  About 250 fee t be l ow the shaft a second ad i t  
enters the southeast f l a n k  o f  the r idge, trend i ng N .  3S0 W .  for about SO feet . A th i rd a d  i t  l y i ng at 1 ,  700 feet 
e l evati on near the base of the s l ope trends S .  S0° E . ,  fo l l owi ng a seri es of fractures d i pp ing S0° S .  for abou t 
50 feet . N o  c i nnabar was v i si b l e  i n  the shaft or i n  the two l ower ad i ts .  

DO NALD SO N PROSPECT 

Locati on: West  of  the Ash prospect  on the oppos i te s ide of  Brush Creek in  the SEa sec . 35, T .  33 S . ,  R .  1 
W . ,  and the NEa sec . 2 ,  T .  3� S . ,  R .  1 W .  

O wner: Unknown . 

Product ion :  N one . 
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Deve l opmen t: Most of the work here was done by Pau l  Dona l dson dur ing 1 940-4 1 .  Deve l opmen t i n c l udes 
an ad i t  60 feet l ong and severa l opencuts scattered a l ong the crest of the ridge that f l anks Brush Creek on the 
wes t .  

G eo l ogy: The coun try rocks are rhyo l i te f l ows a n d  i n terca la ted tuffs that have been s i l i c i f ied a n d  i n  many 
p l aces are cut by I imoni te-sta i ned cha l cedony vein l e ts .  The rocks have been i rreg u l ar l y  fractured . Some of 
the fractures are fi l led wi th seams of gouge an i nch  or so th i ck . C i n nabar i s  v i s i b l e  in on l y  a few p l aces , oc
curr ing as specks i n  the l imon i te-cha l cedony vei n l ets and as f ine crysta l s  i n  gouge . 

M IDN I G H T  PRO S PECT 

Locat ion:  South-cen tra l part of sec . 28, T .  33 S . ,  R .  1 E .  about ha l f  a m i l e  northeast of the Rayome 
prospect . 

Owner: Unknown . 

Product ion :  N one . 

Devel opmen t: Deve l opment  i n c l udes a series of 8 or 1 0  open cuts a l ong a north-trend i ng r idge . Th i s  work 
was done by 0 . H .  Peterson and Thomas Madden around 1 940 . 

Geo logy: The trenches expose gen t l y  d i pp i ng , i n terbedded basa l ts and tuff brecc ias . The l a tter are 
b l eached and softened and cut by cha l cedony vei n l ets ,  some of wh ich  are I imoni te sta i ned . C i nnabar is sparse l y  
d i s tr ibuted i n  and a l ong the edges of some o f  the vei n l ets . 

P I TT V I EW PRO SPECT 

Locat ion :  SW! sec . 22 ,  T .  33 S . ,  R .  1 W . ,  on t he  west bank o f  Lewis  C reek about 3 m i l es by  road north 
of Crater Lake H i ghway . 

Owner: T .  P .  Adams . 

Producti on :  N one . 

Devel opment :  Worki ngs cons i s t  of a caved ad i t  35 feet l ong and severa l s ha l l ow p i ts and trenches, most of 
wh i ch were dug about 1 940 by T .  P .  Adams of Tra i l .  

G eo l ogy: The country rocks are andes i t i c  l avas and agg l omerates; th i ck soi l and overburden mask the struc
tura l re lati ons . A sma l l  amount of c i nnabar and nat ive qu icks i l ver can be pan ned , both from the soi l and from 
the decomposed andesi te on the ad i t  dump . 

POO LE AN D PENCE PRO SPECTS 

Locat ion:  South-centra l part of sec . 25, and N E* sec . 36, T .  33 S . ,  R .  1 W . ,  a quarter to ha lf  a m i l e  
north o f  Crater Lake H ighway near Rogue E l k .  

Owner: G .  R .  Moore , Rogue E l k .  

Product ion :  N one recorded; a few hundred pounds of ore were retorted . 

H i story: Most of the work on the property was done by J .  L .  Poo l e  and l a ter  by Ed Pence . A .  G .  Rodgers 
prospected the area dur ing the ear l y  1 940 ' s . L i tt l e  work has been done si n ce . 

Worki ngs and geo l ogy: Tlie Poo l e  prospect consi sts of a seri es of sma l l  p i ts and trenches i n  the ad jo in i ng  
eastern parts o f  sees . 25 and  36 . The  cuts expose sma l l  vei ns trend i ng rough l y  north and  cutt i ng a l tered basa l t .  
The ve ins ,  a t  l east one o f  wh ich  i s  about 1 foot i n  maximum width,  are composed of brecc ia ted and s i l i c i fi ed ba
sal t cemen ted by cha l cedony . The wal l s  of the ve in  for a d i stance of a few i nches to severa l feet are softened 
to a mea l y  consistency and cut by many vei n l e ts of l i mon i te . Poo le  i s  reported to have exposed sma l l  quanti t ies 
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of c i nnabar i n  some of the pi ts .  N one was seen by the wri ter . 
Two short ad i ts dr iven by Ed Pence l i e i n  the south-centra l part of sect ion 25 about a quarter of a mi l e  west 

of the Poo l e  prospect . A sma l l retort was once erected nearby . An old road , now a lmost impassab l e ,  l eads to 
these worki ngs . The uppermost of the two adi ts trends N .  58° E .  for 72 feet through a l tered basa l t .  N ear the 
porta l the tunne l  exposes a fau l t  zone 2 feet  wide in basa l t .  Shear p l anes str ike N .  1 0 °  E .  and d i p  75° W .  
S l i ckensides pi tch gen t l y  south . At the face of the ad i t  a fau l t  stri k i ng N .  5°  E .  and d i pp ing 45° W .  con ta i ns 
as much as a foot of crushed basa l t  and c l ay gouge . The l ower ad i t ,  200 feet to the south , trends N .  45° E . ,  
a l so through a l tered basa l t .  I n tersect ing fractures are numerous . Some conta i n  a l i tt l e  c l ay but no  evidence of 
d i sp lacement was observed . 

N o  c i nnabar was seen a l ong the wa l l s of e i ther of the ad i ts; however, a samp le  taken from the upper ad i t  
dump pann'ed a few sma l l crysta l s .  Severa l cuts i n  a l tered basa l t  and andes i te are scattered about the s l ope a 
bove the upper adi t ,  two of wh ich  show a l i tt l e  c i nnabar a l ong s i l i ceoUs ve ins  i n  basa l t .  Accord i ng t o  Rodgers , 
a shaft abou t 40 fee t  deep sunk on a s i l i ceous ve in  l i es a few hundred feet west of the Pence ad i ts . Th i s  was 
not v i s i ted by the wri ter . 

RAYOME PRO SPECT 

Locat i on: NW;/r sec . 33,  T .  33 S . ,  R .  1 E . ,  a th i rd of a m i l e north of Cra ter lake H i g hway from a poi n t  
1 . 8 m i les east o f  Rogue E l k .  

Owner: Unknown . 

Product ion :  None . 

Worki ngs and geo l ogy: The prospect  was not v i s i ted by the wri ter . W i l l i ams and Compton ( 1 943) report as 
fo l l ows: 

" The ch ief worki ngs are on the F l ash l i ght  C l a i m ,  extendi ng 300 yards east from a poi n t  200 yards up the 
creek from Rayome 's cab i n . They i n c l ude five open cuts, 12 to 50 feet  l ong and up to 10 feet deep, 
a nd two p i ts about 5 fee t deep . O ther sma l l er p i ts and trenches revea l noth i ng but soi l man t l e . 

" The country rocks are basa l t i c  l avas and brecc ias , Two para l l e l , verti ca l  shear zones,  40 feet 
apart and stri k i ng 60° to 65° W .  are expl ored by the ma in  cuts . They vary in width up to 1 8  i n ches 
and carry seams of gouge up to 3 i nches across . Ad jacent to the fractures the rocks are b l eached a 
pa l e  cream co l or and are charged to vary i ng degree wi th l imon i te ,  kao l i n ,  and s i l i ca .  C i nnabar pa i ri t  
occurs i n  two o r  three o f  t he  cuts a nd  va l ues up  t o  a fracti on o f  a pound per ton were panned from the 
shear zone exposed in one of the pi ts .  The l imon i te r ibs deve l oped a l ong an o lder i rregu l ar set of 
fractures appear to be ent i re l y  barren . "  

ROGUE  R IVER PROSPECT 

O ther names: Red Ch ief prospect; Stee l Head prospect . 

Locat ion :  SW;/r sec . 3 3 ,  T .  33 S . ,  R .  1 E . ,  on the south ban k  of t he  Rogue R i ver about 3 mi l es east of 
Rogue E l k .  A private d i r t  road pass ing  through the yard of the fi rst farm south of the Mcleod Bridge l eads down
ri ver 1 �  m i les  to the worki ngs . 

Owner: A .  C .  Van G o lder,  Jacksonv i l l e .  

Product ion :  N one . 

H i story and deve l opment :  The property is devel oped by two ad i ts and severa l sma l l  opencuts (see f igure 23} . 
None of the opencuts penetrate be l ow the man t l e  of soi l and broken rock . A sma l l  frame cab i n  and a 1 -tube 
retort in poor repa i r  are on the property . 

The l ower adi t is about 1 00 feet above the river l evel . I t  conta i ns about 260 feet of worki ngs , i n c l ud i ng a 
drift about 1 80 feet  l ong and three crosscuts each about 25 feet l ong . The upper ad i t  42 feet  above and about 
50 feet southwest of the l ower i s  23  feet l ong . 

L i tt l e i s  defi n i te l y  known about the h i s tory of the property . We l l s  and Waters ( 1 934, p .  49} report that i n  
1 930 the property was owned by G .  C .  Cottre l l ,  W i l l i am Cottre l l ,  and Sprat We l l s .  Dur i ng 1 939 , and poss i 
b l y  for severa l years thereafter,  the property was owned b y  A .  G .  Rodgers ,now I i v i ng i n  Rogue E l k, Oregon . 
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F igure 23 . P l an and sect ion of the Rogue R i ver 
prospect (country rock is a l tered basa l t) . 

About 50 feet of work was done by hand i n  the l ower 
adi t by Rodgers in 1 940 . L i tt l e  work has been done 
s i nce that t ime , a l though the property has apparen t l y  
changed hands severa l times . Accord i ng to  Rodgers ,  
John  Wa l ker and  Assoc ia tes re l ocated the property i n  
1 956 . A 1 -tube retort was e rected and  about 1 ,  000 
pounds of rock were treated but l i tt l e  or no devel op
ment work was done . The property was acqu ired by 
Van G a lder in the summer of 1 959 and i s  now ca l l ed 
the Stee l Head Mine . There is no record that any 
qu icks i l ver has ever been produced from the property . 

G eol ogy: Rocks i n  the v i c i n i ty of the worki ngs 
have been profound l y  kaol i n i zed,  l imon i ti zed , and 
s i l i c i fi ed ,  and appear to have been basa l t  fl ows . 
Ve i n l e ts and nodu l es of cha l cedony ,  some of wh ich  
are sta i ned with l imon i te ,  are  common . Some ca l c i te 
is present  and l imon i te ve i n l ets are widespread . Nar
row layers of gouge fo l l ow frac tures in or ad jacent to 
fau l t  zones . Severa l fau l ts and fractures are exposed 
in the worki ngs . 

The f irst 60 fee t  of the l ower ad i t  appears to be 
devoid of ore . At that poi n t  the tunne l  turns a l ong a 
fau l t  stri k i ng S .  50° E .  and d i pping 80° N E .  The 
fractured and brecc ia ted rocks a l ong the fau l t  conta i n  
on l y  traces o f  c i nnabar . At a poi n t  76 fee t  from the 
porta l the ad i t  turns a l ong a fau l t  which stri kes N . 1 0 °  
W .  and d i ps about 70° E .  T h e  wid th o f  the fau l t  vari es 

from a few inches to about  4 fee t .  A s l i ckensided fau l t  surface l oca l l y  forms the west wal l of the ad i t . The ba
sa l t  here is brecc ia ted and l oca l l y  s i l i c i f i ed . Seams of gouge have formed in the fractures . C i n nabar occurs as 
f ine ,  d i ssem i na ted crysta l s  in the s i l i ceous brecc ia  and as pai n t-th i n  coat ings on frac tures . Of s ix  chann e l  sam
p l es taken across the width of the dri ft from the fi rst crosscut  to the face,  none  assayed l ess than 0 . 2  pound per 
ton and none more than 1 . 5 pounds per ton . Sma l l  samp les cou ld be obta i ned ,  however , wh i c h  wou ld  run as 
h i gh  as 20 pounds to the ton . 

The southernmost crosscut i n to the hang ing  wa l l  i n tersects a m i nor north -trend i ng fau l t  wh ich  shows some 
c i nnabar . I t  then fol l ows para l l e l shears trend i ng N .  78° W . and d i pp i ng 68° N . in m i l d l y  a l tered basa l t . 
W i l ki nson ( 1 940, p .  2) quotes a report from Rodgers t.hat 8 percen t ore was obta i ned from th i s  crosscut . No  s ig
':"J i fi cant  amount of  c i nnabar i s  presen t l y  v i s i b l e . The northern crosscut i n to the hangi ng wa ll appears to  be bar
ren as i s  the crosscut i n to the footwa l l . The footwa l l  here i s  an  amygda l oida l , porphyr i t i c  basa l t , s l ight l y ka
o l i n i zed and ca l c i t i zed and seamed wi th l imon i te . 

The upper ad i t  was driven S . 1 0 °  E . for 23  feet a l ong a shear zone 30 i n ches wide and d i pping 75° E . 
S l i ckens ides rake 20° S .  N o  c i nnabar was vis i b l e . Soi l and l oose rock i n  the opencuts above the ad i ts are said 
to show fa i r  co lor when panned . 

MEADOWS AREA 

A l l of the qui cksi l ver deposi ts of the Meadows area,  .except the Bon i ta m i ne ,  are scattered through the t im
bered h i l l s borderi ng the "Meadows" of Evans Creek (Figure 24) . The Meadows l i e i n  the south-cen tra l part of 
T .  34 S . , R . 2 W . ,  Jackson Coun ty, about 25 m i les from e i ther Medford or G old  H i l l . Short s ide  roads g ive  
access to  most of the  m ine  and prospec t  worki ngs . The Bon i ta m i ne l i es about 8 m i l es by road northwest of the 
Meadows in T . 33 S . ,  R,. 3 W . The T rai I quad rang ! e map gi ves topographi c coverage for the area . 

H i story of the Meadows area 

Qu i cks i l ver was d i scovered in the Meadows area in 1 878 (Schue tte 1 958, p . 8 1 ) . By 1 884 c l a ims had been 
taken ,  deposi ts exam i ned , and meta l produced (Wa l l i ng ,  1 884, p . 32 1 )  for use by the l oca l p l acer-go ld  m i ners . 
Stafford ( 1 904) , report ing on h i s  v i s i t to the area i n  1 903, stated " . . . the Rogue R i ver Qu i cks i l ver M i n i ng Co . 
( i ncorporated August 5, 1 90 1 ) ,  havi ng Dr . J . M . Keene of Medford as one of i ts ma jor stockholders ,  had sunk 
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F i gure 24 . Geo log i c  sketch map of the  Meadows area show ing d i str i but ion of  the  qu i cks i l ver occurrences . 
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a 55-foot shaft and started a tunne l  1 50 feet be l ow; Reed and F l etcher had sunk a shaft 1 1 8 feet in depth; and 
the Mayf ie l d  property was said to have had a large body of ore carry i ng one percen t mercury . "  

There are no records of where work was done ei ther by the Rogue R iver Qu i cks i l ver M i n i ng Co . or by Reed 
and F l etcher . The Mayfie l d  property la ter became part of the Ch i sho lm c l a ims . 

Wor ld War I demands for qu icks i l ver stimu la ted acti vi t ies and l ed i n  1 9 1 6  to the fi rst recorded sh i pments 
from the area . By the end of 1 9 1 9  when qu i cksi lver pri ces began to dec l i ne, recorded production from the area 
s tood at 546 f l asks , 532 of wh i ch had come from the Ra i n ier vein of the War Eag l e  mine . S i nce World War I ,  
recorded, product ion from the area has been sma l l  and sporad i c ,  amounti ng to 282 fl asks , of wh i c h  1 60 fl asks 
were produced duri ng the World War I I  peri od ( 1 939-45) from the Moun ta i n K i ng ,  C i nnabar Mounta i n ,  War 
Eag l e ,  and Roxana mi nes . 

Geo logy of the Meadows area 

The qui cksi l ver depos i ts of the Meadows area l i e w i th i n a broad zone of m inor normal  fau l ts ad jacent to, 
and on both s ides of, the con tact be tween rocks of the Upper Tri assi c (? ) App l egate Group and Eocene sed imen
tary rocks of the Umpqua Formation (F ig . 24) . We lded rhyo l i t i c  tuff and basa l t  f l ows of the Western Cascades 
vol can i c  ser ies crop out on the ridge east of the Meadows but these rocks are not known to con tai n any impor
tan t qu icks i l ver depos i ts .  

The Appl egate Group i n  th i s  area i n c l udes sch istose amph i bo l i tes wi th subord i nate bi oti te sch i s ts and quartz
i tes . These rocks were ca l l ed the "May Creek formati on " by W i l k inson and others ( 1 94 1 ) . Unconformab l y  over
l y i ng the o l der rocks is the Umpqua Format ion cons ist ing of arkos i c  sandstones , in part tuffaceous and in part 
cong l omerat i c ,  i n terbedded wi th sha l es and l i g n i t i c  coa l . Loca l l y  these rocks are cut by d iabase d i kes and, near 
the War Eag l e  m ine ,  by a mass i ve quartz-r ich i n trus ive . The Umpqua sed iments become i n creas i ng l y  tuffaceous 
upward and appear to grade i n to the Western Cascade vol can i c  series . 

P l anes of sch i stos i ty i n  the Appl egate Group have wide vari ety, but the ma jor i ty stri ke N .  20° to 60° E .  
and d i p  SE . at  ang les i n  excess of 30° . Atti tudes i n  the Umpqua Formation are a l so h i gh l y  vari abl e,  but d i ps 
rare ly  exceed 1 5 °  in any d i rect ion . The var iat ion i n  atti tude of the Umpqua Format ion is probab ly  due to 
fau l ti ng . 

Both north and south of the Meadows area the contact between the Umpqua sed iments and the underl y i ng 
sch ists appears to be l arge l y  depos i t i ona l .  W i thin the area, however, fau l t ing has occurred a long the contact 
and th i ck accumu l at i ons of gouge are exposed in severa l of the excavat ions on the Ch i sho lm and Pa l omar groups 
of c l a ims . 

The qui cks i lver depos i ts are assoc iated w i th subord i nate fau l ts of d ivergent trends cutt ing the rocks on e i ther 
s ide of the contact, or are confi ned wi th i n  d i abase d ikes wh i ch  themsel ves were probably i n truded a l ong zones 
of weakness produced by the fau l t i ng . No qu i cks i l ver m i nera l i zat ion has been found a l ong the contact, per
haps because the accumu l at ion of gouge was suffi c ient  to prevent access to qu i cks i l ver-bearing so lu t ions . 

WAR EAG LE M I N E  

Locat ion :  Two groups of worki ngs about h a l f  a mi l e  apart: the Rai n i er workings near the north edge of sec . 
1 7, T .  34 S . ,  R .  2 W . ; and the Coal area worki ngs i n  the NW±NW± sec . 1 6 ,  T .  34 S . ,  R .  2 W .  

Owners: Ra i n i er worki ngs are on property owned by Timber Products Co . ,  Medford . Coa l area worki ngs 
are on property he l d  in trust by E .  W .  Stei nbeck for a group of stockho lders in I l l i nois . 

Producti on : 657 f l asks . 

H i story: The Rai n i er ve i n  of the War Eag le  m ine was d iscovered by Carl Berte l son i n  1 9 1 6 .  Dur ing that 
year 35 c l a ims were acqu i red by l ocati on or purchased from other owners and the Utah Qu i cks i l ver Co . was i n
corporated to  operate the property by  A lex N i b ley, H .  D .  Norton , and  Samuel  Berte l son . Four f l asks were pro
duced duri ng the year . In 1 9 1 8  the Rai n i er Qu ick  Si l ver Co . was organi zed and took over the property , pro
duc i ng 3 1 1 f l asks us ing a Johnson McKay retort of 3-tons-per-day capac i ty .  The m ine  was opera ted by the 
la tter company unt i l August 1 9 1 8  when i t  was leased to R .  S .  Jami son . 

I n  1 9 1 9  the property was,acqu i red by the War Eag l e  M i n i ng Co . ,  wh ich operated the m i ne through 1 924, 
produc i ng 292 f l asks, 2 1 7  of wh ich  were produced during 1 9 1 9 .  A 25-ton Scott furnace was bui l t  on the prop
erty in 1 920 . 

Accord i ng to Schuette ( 1 938, p .  1 1 4) , ' ' By 1 926 the affai rs of the War Eag l e  M i n i ng Co . had become so 
i nvolved that the property was so ld under forec l osure to sati sfy debts and c l a ims aga i nst i t .  I t  was bought  by 
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Burte l son , Harder, K idd ,  and H i l s i nger . They turned the property over to the Medford Reduc ing  & Refi n i ng Co . 
for stocks and bonds of th i s  company . The Medford Reduc i ng & Refi n i ng Co . was capi ta l i zed at $ 1 , 500, 000 
and an i ssue of $ 1 60, 000 fi rs t  mortgage bonds was put out . Th i s  company appears to have been la rge l y  a pro
motion scheme and the property passed i n to the hands of a recei ver in the spri ng of 1 92 8 .  The m i ne then be
came the property of the bondho lders . " 

Duri ng the peri od of 1 936-37, G eorge Schumacher recovered 1 1  f l asks from c l eanup . He  d i scovered c i n 
nabar i n  t he  v i c i n i ty o f  t he  Coa l area worki ngs and  expl ored t he  new prospect wi th a short, i nc l i ned shaft and 
a drift about 60 fee t l ong . In 1 937 the property was acqui red by Mi nera l Mi nes ,  I nc . ,  wh i ch ,  dur i ng the next 
few years� did most of the exist i ng work i n  the Coal area . A 6-ce l l  f l otati on p lan t  was i n sta l l ed to concentrate 
the ore before retorti ng ,  and a tota l of 25 f l asks of qu icks i l ver was produced between 1 939 and 1 946 . Use of 
e l ectro ly t i c  ce l l s  for the reduct ion of the concen trates was attempted unsuccessfu l l y .  

I n  1 953 and 1 954, J .  H .  and J .  A .  Ho l tzc l aw and S .  A .  Edwards  c l eaned out part of the Ra i n i er worki n gs 
wh i ch had been i nactive s i n ce 1 924 and i nsta l l ed a sma l l  retort . One f l ask was prod uced i n  1 953 and three i n  
1 954 . 

I n  1 960 Dav id W .  Chase l eased the property, i nsta l l ed a 20- ton rotary furnace , and began c l ean i ng out 
the o ld  worki ngs on the Ra i n i er ve i n . The furnace , manufactured by Chase, had former l y  been at the Bon i ta 
m i ne . 

G eo l ogy of the War Eag l e  m ine  area: The m ine  area i s  under la i n by rocks of the App l egate G roup and the 
Umpqua Formati on (see P l ate 5) . Rocks of the App l egate G roup cons i s t  of dark gray to green i sh med i um-gra i ned 
schi sts composed of p l ag ioc l ase, b iot i te,  and amph i bo l e . A l so present are subord i n ate quartz-bear ing  biot i te 
sch i sts and , l oca l l y ,  mass ive l i ght-col ored quartzi tes . Ad jacent to the Rai n i er ve i n  the sch i sts stri ke N . 45°  to 
60° E .  and d i p  1 5° to 30° S E . O n  the r idge above the Ra in ie r  workings there are bo ld  ou tcrops of a massive 
l ight-col ored , quartz-ri c h  i n trusive . 

The Umpqua Formati on cons i s ts of fresh-water arkos i c  sandstones, s i l tstones,  and sha l es,  wi th subord i nate 
l ayers of l i gn i ti c coa l and l enses of cong l omerate . The sed iments i n  the v i c i n i ty of the coa l  area worki ngs l i e  
near l y  f l a t .  East of the m i ne ,  toward the contact wi th the sch i sts , the d i p  i s  to the northeas t  and marked l y  steeper . 

The contact between the Umpqua Formation and the schi s ts is not exposed . F l oat and soi l co lor  changes 
suggest i ts posi t ion and i nd i cate that it i s  a fau l t  in that it holds a near l y  stra igh t  l i ne bear ing s l i gh t l y  west of 
north , i rrespective of changes in topography . 

G eo l ogy and work i ngs of the Rai n i er ve i n :  The geo logy and deve l opment of the Ra i n i er ve i n  i s  shown on 
P l ate 5 .  

The Rai n i er ve i n  occupi es a we l l -defined norma l  fau l t  fi ssure that stri kes N .  70° W .  and i n  genera l d i ps 
from 75° N E . to verti ca l  but i n  p l aces d i ps steep l y  southwest . The fi ssure i s  from 3 to 1 0  fee t wide but averages 
about 4� fee t and is fi l l ed w i th brecc i a ted materi a l  cons i s t ing mai n l y  of angu l ar fragments of dark g ray-to-wh i te 
mi crocrysta l l i ne  quartz and s i l i c i f ied pieces of wa l l  rock . The i n tersti ces of the fragmen ts ,  whi ch rare l y  exceed 
3 i n ches in d i ameter, are in p l aces sea l ed with ei ther crysta l l i ne  marcas i te or a m ixture of c l ays and l i mon i te . 
I n  st i  I I  other p l aces the open spaces between fragmen ts rema in  vo id . C i nnabar, genera l l y  a l ways assoc ia ted with 
marcas i te ,  occurs i n  the open spaces in the brecc i a . Scorod i te and perhaps other arsen i ca l  m i nera l s  are present . 
Ana l ys i s  a l so shows cons iderab l e  arsen i c  i n  the marcasi te . 

Severa l peri ods of movemen t  and m i nera l i zat ion are recorded . I t  appears that, fo l l owing the i n ception of 
movement a l ong the fau l t , the broken schi sts were si l i c i fi ed . Renewed movement brecc iated th i s  materi a l , a l 
l owing access o f  so l ut ions bear ing ci nnabar and marcasi te , wi th the c i nnabar s l i g ht l y preced ing  marcas i te i n  the 
order of depos i t ion . F urther movement deve l oped th i n  l ayers of gouge between the vei n and the wal l rocks and 
l oca l l y  " smeared"  the ci nnabar . S l i ckens ides i n  the gouge on both wa l l s of the fi ssure pi tch 30° to 45° E .  Most 
of the m i nera l i zi ng so l uti ons were confi ned to the vei n ,  whereas the re l at ive l y  impervi ous wa l l  rocks were l i tt le  
affected . The vei n i s  very d i ffi cu l t  to  trace on .  the surface, parti cu l ar l y  beyond the ends  of  the worki ngs . 

The Ra in ie r  ve i n  i s  devel oped on two l eve l s  by dr i fts dr iven from crosscut ad i ts .  O re has been m i ned from 
two shoots that rake to the east and l i e  ent i re l y  wi th in  the shear zone . A l arge proporti on of the ground in the 
ore shoots was not mi ned . O ne of the shoots expl ored from near the midd l e  of the l ower leve l  is 200 feet  l ong;  
the other , at  the west  end of the upper l eve l , i s  1 75 feet l ong . The average tenor of qu i cks i l ver was 15 pounds 
to the ton . W i th the exception of one or two sma l l pa::kets and occas iona l  sma l l  c l usters of c i nnabar, most of 
the dri fti ng in the upper l evel  east of the ad it appears to have been through l ow-grade roc k .  A su l phide body i n  
the east end may represen t  the upper portion o f  the ore shoot whi ch  was stoped out from the centra l part o f  the 
l ower l eve l . The cen tra l ore shoot occurred in the port ion where the vei n change in stri ke . Both were l ocated 
where the ve i n  was near l y  verti ca l . 
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G eo l ogy of the Coa l area worki ngs: These workings :were caved at the porta l and ent i re l y  i n access i b l e  
when the property was v i s i ted by  the wri ter . T he  p lan  o f  the workings shown i n  P l a te 5 and  the fol l owing de
scri pt ion of the geo logy  are adapted from the unpub l i shed report of W i l l i ams and Compton ( 1 943} . 

The Coa l area worki ngs expl ore fractured and m i neral i zed coa l seams i n  the Umpqua Formati on . Two and, 
i n  some p l aces, three coa l seams are. exposed . Aggregate and i nd iv idua l  th i cknesses of the two upper seams are 
shown in P l ate 5 .  The thi ckness of the l ower seam was not determ i ned . 

The sou thern l im i t  of the m i ne workings coi n c ides with a comp l ex fau l t  zone tre nd i ng N .  50 ° W .  and d i p
p i ng north . Th i s  fau l t  zone i n  turn coi nc ides wi th the marg i n  of the ori g i n a l  coa l basi n .  N ot on l y  do the coal 
beds thiri rap i d l y  toward the fau l t , but in that d i recti on they are i ncreas i ng l y  separated by parti ngs of sha l e . 
The domi nant stri ke of the sed iments ,  l i ke that of the fau l t , i s  N .  50° W .  About 50 feet away from the fau l t  the 
beds d i p  1 5° to 20° SW; ad jacent to the fau l t , however, they d i p  30° to 40° N E ,  so that a cross-sect iona l  trace 
of an i nd i vidua l  bed is trough-shaped . The pri nc i pa l  drift coi nc ides rough l y  wi th  the axi s of the trough ,  and 
crosscuts rise in opposi te d i rect ions a l ong the bedd i ng p l anes . 

C i nnabar m i nera l i zat ion i s  confi ned vi rtua l l y  to the coa l s ,  occurri ng a l ong m i nu te bedd i ng-p l ane cracks 
and d i scon t inuous cross frac tures . Few of the seams exceed l/8 i n ch in thi ckness . Loca l l y they are accompan ied 
by a sma l l  amount of marcas i te . S i l i c i fi cat ion i s  sporad i c  and mi l d . Avai l ab l e  assays i nd i cate that the materi 
a l  i s  of very l ow grade . 

ROXANA M I N E  

Locat ion:  H sec . 5,  T .  34 S . ,  R .  2 W . ,  on the crest and upper f l anks of the northwest-trend ing r idge wh i ch 
separates Morrison and Evans Creeks . 

Owner: Pau l Matson , G rants Pass . 

Product ion :  7 f l asks . 

H i s tory: Loca t ion of the 5 c l a ims wh i ch  consti tute the property began i n  1 9 1 9 .  Much of the ear l y work was 
done by B .  0 .  Force ,  H .  H .  Sharp, and E .  W .  Hewitt . In 1 94 1  a two-tube retort was i n sta l led on the east 
bank of Morr ison Creek and 6 f l asks were produced . The property was subsequen t l y  l eased by severa l i nd iv idu
a l s  and  groups, and  ownersh i p was acqu i red by Matson . I n  1 956 Steve E l ko and assoc ia tes produced one  f l ask . 
There are no further records of producti on . David Chase of Medford now ho lds the property on a l ease-purchase 
agreemen t .  

Deve l opmen t: About 0 . 8  m i l e  northwest a l ong the Round Top Mounta i n  road from i ts j unc tion  w i th the Evans 
Creek road,  a short spur l eads to a l ow sadd le  where the pri n c i pa l  group of worki ngs i s  l ocated . These worki ngs, 
wh i ch are d i s tr i buted over an  area about 650 feet  wide and 250 feet l ong , i n c l ude many hand-dug trenches a l l 
l ess than 4 feet deep,  two ed i ts ,  two sha l l ow shafts , and a large bu l l dozer cut . A topograph ic  and geo l og i c  
sketch of these worki ngs i s  shown on f igure 25 . A th i rd ad i t  l i es about 200 yards south a l ong the r idge from the 
sadd l e .  A fourth ad i t  and severa l opencuts l i e about 1 , 500 feet farther to the south . G eo log i c  sketches of the 
l atter two ed i ts are a l so shown on f igure 25 . Many other p i ts and trenches are said to be sca ttered about the 
c l a ims but were not v i s i ted . 

Geo logy and workings :  The Roxana prospects are in rocks of the App l egate Group, whi ch  here cons i st dom
i nant l y of dark sch i s tose metavo l can ic s  presumab l y  deri ved ma i n l y  from basa l t i c  and anqes i t i c  l avas and tuffs 
and to a l esser extent  from rhyo l i te .  Mi nor a l ternati ons of m i ca sch i s t  and rocks ha�i ng a gne i ss i c  appearance 
are i n c l uded ,  as are a l so sma l l  l oca l i n ject i ons of  pegmati te . I n  genera l the p l anes of  sch i stos i ty s tri ke N . 20°  
to  40° W .  and  d i p  40° to  70° N E . I n  a s tri p more than 2 , 500 feet  l ong and  1 00 to  300 fee t  w ide  a l ong the crest 
and upper f l anks of the r idge, the rocks are cut by numerous short d i sconti n uous shears and fractures that trend 
N .  20° to 50 ° W .  and d i p  steep ly  east or west . The fractured rocks have been more or l ess a l tered by hydro
therma l so l u t ions . Where the fractures are parti c u l ar l y p l ent i fu l  the rocks have been s i l i c i fi ed or, in p l a ces , 
reduced to soft masses of I imon i te , c l ays , and carbonates . 

I n  and abou t the sadd l e  where !he pri n c i pa l  group of workings i s  l ocated , many short l en ti c u l ar bands and 
str i ngers of cha l cedony cut  kao l i n i zed and l i mon i te- impregnated metavol can i cs .  The bands and s tri ngers of 
s i l i ceous materia l are numerous and c l ose l y  spaced but are i nd iv idua l l y short, and few exceed 2 feet  in w id th . 
The si I i c i f ied zone exposed a t  the col l ar of the 36-foot shaft (f igure 25} is about 8 feet wide but i t  p inches rap
i d l y  both l atera l l y  and downward . Sma l l ,  wide l y  spaced pockets of coarse l y  crys tal I i ne c i nnabar occur in the 



PART I I ,  CHAPTER 1 .  SO UTHWESTERN OREGO N 73 

cha l cedony, and c i nnabar is f ine l y  d i ssem i nated in the c l ose ly  ad jacen t a l tered rocks . No s ign i fi cant amount 
of ore-grade mater i a l  was observed but some very n i ce spec imens of c i nnabar in cha l cedony are obta inabl e . 

Ad i t  No . 1 and the opencut lead i ng to i t  we�e driven for most of their l ength i n  softened , kao l i n i zed , and 
l imon i te -impregnated metavo l can i cs practi ca l l y  devoid of c i nnabar m i nera l i zati on . Severa l northwest- trend i ng 
fractures and narrow s i l i ceous bands were crosscut and a short dri ft was dri ven N .  50 ° W .  a l ong a fau l t  zone 
d i pp ing 50° SW . Rock i n  the fau l t  zone is brecc iated and softened to a mea l y  consi stency but is not much s i l i 
c i f ied . Penn i ngs of the materi a l  show on ly  traces of c i nnabar . Ad i t  N o . 2 ,  wh i ch i s  sa id to be about 1 00 feet 
l ong ,  has been destroyed by a sma l l l ands l i de .  

North of the sadd l e  a bu l l dozer trench about 50 feet wide and 1 2  feet i n  maximum depth extends northwest 
a long the west s ide of the r idge for about 1 80 feet . Most of the rocks exposed by the cut are i n tense l y  a l tered, 
softened , and l imon i t i zed . A fau l t  zone near the southern end of the cut conta in s  a conspi cuous fau l t  p l ane and 
a seri es of subpara l l e l  fractures wh i ch stri ke about N .  20° W .  and d i p  about 75° SW . An i n tersecti ng sys tem of 
fractures has a s im i  l or stri ke but d i ps 55° NE . A panned samp le  of the crushed and a l tered rock from the i n ter
section showed a few sma l l  crysta l s  of c i nnabar . 

A reef of s i l i c i fied rock commences j ust south of the sadd l e  and extends S .  20° E .  a l ong the crest of the 
ridge for severa l hundred fee t .  Poor showi ngs of c i n nabar may be found at i n terva l s  a l ong i t .  Ad i t  N o .  3, which 
i s  70 feet l ong ,  was dri ven through the ri dge at sha l l ow depth . Near the midd l e  of the ad i t, a dr i ft extends 
southeastward for 50 feet . Accord i ng to Schuette ( 1 938, p .  1 2 1 } ,  ore was found both at the east porta l and at 
the i n tersect ion of the tunne l  wi th the drift, but none was seen in p l ace . The dr i ft ends in soft, kao l i n i zed 
schi sts . The pri nc i pa l  shears strike west of north and are i n c  I i ned to the primary sch i stos i ty . 

Ad i t  N o .  4 en ters the east s l ope of the r idge , about 1 I 500 feet southeast of Ad i t  3 and trends s .  80° E .  for 
1 32 feet (see figure 25} . For the f i rst 50 feet it passes through pa l e ,  kao l i n i zed , fe ldspath i c  sch i s t  and amph ib
o l i te; beyond , there i s  a th i n  zone of fracturi ng and s i l i c if i cation and what may be a ve in  of a l tered pegmati te 
a few i nches th i ck wh i ch carr ies a sma l l  amoun t of v i s i b l e  c i nnabar . Farther on, the ad i t  cuts decomposed am
phi bo l i ti c  sch i sts wi th vei n l ets of kaol i n i zed pegmat i te . Loca l l y ,  i ndefi n i te zones of denser, more s i l i ci fi ed 
rock are present, some of which show traces of c i nnabar when panned . No  ore was observed i n  two opencuts a 
short d i stance north of Ad i t  N o .  4 .  

C H I SHO LM PRO PERTY 

Locat ion:  Ad joi n i ng eastern parts of sees . 17 and 20, T .  34 S . ,  R .  2 W . ,  a l ong the crest and eastern s l ope 
of a north-trend i ng ridge . I n c l udes the L i tt l e  Jean , Pa l omar, Mrs . Dewey , and other sma l l scattered groups of 
worki ngs . 

Owners :  The property has been d i v ided i n  recent years by rel ocation . Ownersh i ps are g iven under descr ip
tions of i nd i v idua l  properties . 

H i story and product ion :  Deve l opment  of the property by D r .  Ch i sho lm began w i th the purchase of the Mer
cur C l a im  from Wi l l i am Mayfi e l d  about 1 9 1 5 .  Short l y  thereafter severa l ad joi n i ng c l a ims were l ocated . Re
corded product ion for the ensu i ng years is g iven be l ow .  Accord ing  to Stuart Ch i sho lm ,  severa l f l asks were a l so 
produced duri ng the l ate 1 930 ' s  and ear l y  1 940 ' s . Mos t of the product ion was made with a bank of Johnson Mc
Kay re torts . 

Qu i cks i l ver product i on from the o ld  Ch i sho lm property . 
(U . S .  Bureau of Mi nes} 

1 9 1 6  
1 9 1 7  
1 9 1 9  
1 930 
1 93 1  
1 932 
1 933 
1 934 
1 935 

W .  P .  Ch i sho lm 9* 
W .  P .  Chisho lm 3 
W .  P .  Ch isho lm 2 
Wm . M .  Mi l ler  3 
W .  P .  Ch i sho lm 1 
W .  P .  Ch i sho lm 6 
W .  P .  Ch i sho lm 2 
W .  P .  Ch i sho lm 4 
John A .  Ch isho lm 1 

T o t a l r e c o r d e d  __ 3_1 _  
* I nc l udes one f l ask produced from Mrs . Dewey c l a im  
by  S .  H .  H ubbard . 

Geo logy: The many ad i ts ,  p i ts ,  and sha l l ow 
shafts scattered about the severa l c l a ims exp l ore 
mi nera l i zed fau l t  zones cutt ing the Umpqua For
mat ion east of and wi th in  a few hundred feet of 
the north -trend i ng contact with metamorph i c  rocks 
of the Appl egate G roup . Some of the worki ngs 
exp l ore the contact zone for short d i stances and 
l oca l ly pass beyond i n to the sch i sts . Where ex
posed the contact d i ps eastward at ang les between 
25° and 50° and is ma rked by severa l feet of i n 
tense ly  sheared gouge . C i nnabar i s  rare l y  found 
in the sheared contact, a l though sma l l amounts 
are reported to occur i n  one of the ad i ts of the 
L i t t le  Jean worki ngs . Perhaps one reason for th i s  
i s  that the shear zone,  because of i ts soft , wet 
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cond i t ion ,  is d i ffi cu l t  to expl ore and as a resu l t  has received l i tt l e  attenti on . More l i ke l y ,  however, c i nnabar
beari ng so l ut i ons were unsuccessfu l in permeat ing the zone to a s i gn i fi cant exten t .  No  ore has yet been found 
in the ad jacent metamorphi c rocks . 

C i nnabar,  wi th occas iona l  metac innabar and nat ive qu i cksi l ver, i s  sparse l y  d i s tr ibuted a l ong many sma l l 
fau l t  zones that cut  the ad jacent Umpqua sedi ments, d i verg i ng i n  s tri ke on l y  s l i gh t ly  from the trend of the con
tac t . O n l y  in a few sma l l  and wide l y  scattered p l aces, however, have the qu i cks i lver m i nera l s  been found i n  
suffi c ient  concen trati on t o  b e  cons idered ore . 

The L i tt l e  Jean and ad jacent prospects: Most of the qu i cksi l ver produced from the Ch isho lm  c l a ims was re
covered from the L i tt l e  Jean  worki ngs, wh i ch a re  scattered a l ong the  crest and upper f l anks of  a sma l l  spur  r idge 
extend i ng eastward a l ong the l i ne between secti ons 1 7  and 2a . At l east 3aa feet of underground work had been 
done here by 1 9 1 8 .  Caved p i ts and sha l l ow shafts on the crest of the ridge are said to have y i e l ded pockets of 
r ich  ore, and severa l ad i ts were subsequen t l y  dr iven i n to the spur from both s i des wi th the hope of tapp ing  s im i 
l ar ore bod i es at  depth . Most o f  these work ings are now i n c l uded in  t he  Qu i na  I t and  Jackson c l a ims he ld  by 
James Ch i sho lm and Char l es P i erce . At the t ime of v i s i t ,  Ch i sho lm and Pi erce were reopen i ng a verti ca l  shaft 
on the r idge crest but had not yet passed be l ow the l eve l of old worki ngs at  a depth of 6a fee t . 

O n  the south s ide of the spur an ad i t  1 8a feet l ong ,  trend ing  N .  sao E . ,  is sa id  to have encountered near 
i ts porta l a sma l l ore body a l ong the Umpqua-App l egate contact . A short d i s tance to the southeast anot her adi t 
trends northward for about 1 aa fee t i n  a l tered sandstone con ta i n i ng l i tt l e  c i nnabar . On  the north s i de of the 
spur an ad i t  extend i ng in the d i recti on of the shaft trends S .  S3° E .  at i ts porta l . Accord i ng to W i l l i ams and 
Compton ( 1 943) the ad i t  is 1 Sa feet l ong , at  whi ch d i stance there is a w i nze 1 S  feet deep and a crosscut  run -
i ng N .  38° W .  

Pa l omar prospects: The Pa l omar prospects now i n c l uded i n  2 c l a ims ,  one owned by Frank F i n k  and the other 
by S tuart Ch i sho lm ,  l i e  a l ong the east s l ope of the main r idge from a th i rd to a ha l f  m i l e  northeast of the L i tt l e  
Jean worki ngs . The  fi rs t  work on  these c l a ims may  have been done by  ear l y  owners o f  the War  Eag l e  m ine  and 
l a ter by Doc tor Ch i sho lm . In about 1 938 the two c l a ims consti tut i ng the Pa l omar group were l ocated by S tuart 
Ch i sho lm . In 1 942 E .  L .  Morr i s  and E .  E .  Hamri ck l eased the c l a ims and h i red James Ch i sho lm to i ns ta l l  a 2-
tube D retort and do some deve l opmen t work . L i tt l e  or no qu icks i lver was produced . The c l a ims then l ay i d l e  
unti l re l ocated b y  the presen t  owners i n  1 9S4 . A sma l l  cabi n and the re tort rema i n . 

I n  add i t i on to many opencuts ,  there are at l east three ad i ts on the F i n k  c l a im  w i th a tota l l ength of approxi 
mate l y  38a feet . One conta i ns a dr ift  about 1 2S fee t l ong on a shear zone trend i ng northeaster l y  and d i pp i ng 
SS0 to 6a0 SE . The other two ad i ts con ta i n  on ly short dr i fts . About 2aa yards south of the o ld  cabi n ,  an ad i t  
has been dr i ven s i nuous l y  northward for about 1 Sa fee t .  The face of the ad i t  I i es i n  a heavy gouge zone form ing 
the contact  between the Umpqua Formati on and the metamorph i c  rocks of the App legate G roup . N o  c i nnabar 
was seen i n  the gouge . 

Mrs . Dewey c l a im :  Ad joi n i ng the Pa l omar prospects on the west are two c l a ims :  the R i pper 1 and 2 he ld  
by Vo l a  Tol man . These c l a ims encompass t he  Mrs . Dewey c l a im ,  from wh ich  S .  H .  Hubbard obta i ned one  f lask 
of qu icks i l ver i n  1 9 1 6 .  Devel opment i n c l udes severa l p i ts and trenches and two ad i ts ,  one of wh ich  i s  i nacces
s ib l e .  The other conta in s  24a fee t of worki ngs i nc l ud i ng a dr i ft 1 4a fee t l ong that fo l l ows a fau l t  zone trend i ng 
N .  2S0 to 3ao E .  and d i ppi ng sao to 7S0 SE .  i n  sandstone of the Umpqua Formati on . 

The fou l t zone ,  as exposed in the dr ift and a nearby trench ,  conta i ns from 2 to 6 feet of sheared sandstone 
and gouge ,  l oca l l y  s i l i c i f i ed . C i n nabar is very sparse l y  d i s tr ibuted in the broken rock . 

C I N NABAR MOU N TA IN M I N E  

O ther names: Webb and Ta inor and Lucky Stri ke . 

Locat ion :  SW* sec . 34, T .  34 S . ,  R .  2 W .  about ha l f  a mi l e  west by a m ine  road that branches from the 
East Meadows county road . The m i ne work i ngs are on the east s l ope of a h i l l  that borders the Meadows on the 
southeast . F i g ure 26 shows the topography of the area and d i s tr ibut ion of worki ngs . 

Owner: W .  B .  Webb, Medfo�d . 

Producti on :  38 f l asks recorded by the U . S .  Bureau of Mi nes; probab ly  a few more as i nd i ca ted be l ow .  

H i story: A I  though loca l  res idents report th i s  to be one of the o ldest  qu i cksi l ver m i nes i n  the Meadows area , 
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5Ec. 34, T345.,R.2.W. 
Q 

"'0 Open cuts - in al ightly altered arkose . 
IQO 2QO 

F E E T  

Howe! Wd l iams &. Robert Compton Oct. l943 . 

F i g ure 26 . Topograph i c  map of the C i nnabar Mounta i n  m i ne . 
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no detai l s  of i ts h i s tory are known pri or t o  i ts acqui s i t ion by  M .  B .  Webb and 0 .  F .  Ta i nor i n  1 92 8 .  Webb and 
Ta inor i nsta l l ed a homemade 3- tube retort and accord i ng to Schue tte ( 1 938) produced 15 f l asks up  to 1 938 . 
W i l l i ams and Compton ( 1 943) report that accord i ng to Tai nor another 2 1  f l asks were produced pr i or to 1 94 1 . Be
tween September 1 940 and October 1 94 1  the property was operated by the C i n nabar Mountai n Mi n i ng Co . under 
management of H .  V .  Henr i ckson . Product ion of 1 1  f l asks was recorded for 1 940 . Late in 1 94 1  the property 
was taken over by Pac i fi c Syndi cate C o .  A Herreshoff furnace was i nsta l l ed and producti on of 25 f l asks and 2 
f l asks was recorded i n  1 942 and 1 943 respect ive l y . The ir  l ease was dropped i n  earl y 1 943 and the furnace and 
other equ i pmen t removed . There is  no record of producti on or any s ign i fi cant amoun t  of deve l opment  work s i nce . 

Devel opment: Deve l opment consi sts of a crosscut ad i t  1 43 feet l ong driven at an a lmost r ight ang le  to a 
dri ft on the vei n from which an i nc l i ne 1 50 feet deep has been sunk . Three dri fts spaced about 50 fee t apart and 
rang i ng in l eng th from 60 to 200 feet have been turned from the shaft . Two raises have been driven to the sur
face from the ad i t  l eve l ,  one for ven t i l at ion ,  the other connects wi th a g l ory ho l e  in the vei n . At the time of 
the wri ter 's v i s i t ,  the crosscut ad i t  was caved 1 1 0 feet from the porta l . F i gure 27, showi ng the pri nc ipa l  work
i ngs,  was adapted from W i l l i ams and Compton ( 1 943) . 

Geo logy:  The country rocks are sed iments of the Umpqua Formation , cons i s t ing pri n c i pa l l y  of buff and 
green i sh arkos i c  sandstones, i n  part tuffaceous , wi th m i nor l enses of cong l omerate, sha l e ,  and l ign i ti c  c l ay . 
The stri ke of the beds i s  vari ab l e  and the d i ps are l ow,  but measurements are too scattered to determ i ne deta i l s 
of the structure . 

The worki ngs exp lore a broad i rregu l ar zone of fau l ti ng ,  shear ing ,  and hydrothe rma l  a l terati on whose foot
we I I  is marked by a smooth surface of sti cky gray and b l ack c l ay .  The footwa I I  pI ane s tri kes N . 20° W . , d i ps 
55° to 60° E . ,  and forms the f l oors of the ma in  i nc l i ne and of the pri nc ipa l  stope and g l ory ho l e .  The sand
stones and cong l omerates above are cut by severa l sma l l fau l ts and m i nor frac tures , some of wh ich  are rough l y  
para l l e l t o  t he  footwa l l ;  others d i verge at  ang l es a s  much  as 45° . The  rocks i n  t h i s  comp lex ly  fau l ted zone have 
been sheared , loca l l y crushed , and more or l ess a l tered to masses of c l ay ,  I imon i te ,  and carbonates depend i ng 
upon the ir nearness to a fau l t .  Lenti cu l ar masses of soft, c lay-ri ch  gouge l i e  a l ong the la rger fau l ts ,  often be
tween much l ess a l tered wa l l s of sandstone and cong l omerate . S i l i c i fi cat ion of a l tered rocks i s  noti ceab l e  i n  
on l y  a few p laces . Marcas i te and pyr i te occur l oca l l y  a s  th i n ,  scattered vei n le ts .  

C i n nabar i s  conf i ned large ly  to bod i es of crushed l imon i te- impregnated sandstone .  I t  occurs both as thi n 
vei n l e ts and as f ine d i sseminat i ons in the sandstone . There is l i tt l e  c i nnabar i n  e i ther gouge ri ch i n  c l ays or i n  
sandstone that has n o t  been i n tense l y  broken . 

The pr i nc i pa l  c i nnabar occurrences l ie immed ia te l y  above the smooth footwa l l  of the fau l t  zone,  but sma l l  
amounts of ore have a l so been recovered from some subordi nate fau l ts far out i n  the hang i ng wa l l .  The pri nc i pa l  
ore body of the m ine  l ay ad jacent to the footwa l l  between the N o .  1 and N o .  2 l eve l  dri fts . About 1 , 1 00 tons 
of ore were m ined and treated from an i rreg u l ar s tope in th i s  ore body in 1 942 and 1 943 . The stope ranges i n  
width from 3 t o  9 feet . T he  ore averaged l ess than 2 pounds per ton on  recovery , but  no doubt some h igh-grade 
pockets were inc l uded . A sma l l amount of ore has a l so been recovered from the Tai nor wi n ze ,  wh i ch  l i es about 
80 fee t from the porta l of the crosscut ad i t .  The w inze was sunk on a branch fau l t  that str i kes N .  40° W . ,  d i ps 
75° E . ,  and i s  marked by c l ay gouge as much as 3 feet wide . The c i nnabar occurs i n  the frac tured sandstone 
ad jacent to the gouge . 

Accord i ng to reports of l oca l  prospectors , sma l l  bod i es of ore were a l so encoun tered i n  the g l ory ho le  at the 
surface and in the two rai ses wh i ch  connect the g l ory ho le  to the N o .  1 l eve l . 

DAVE FORCE M I N E  

O ther names: Qu icks i l ver Producers m ine . 

Loca t ion:  N E� sec . 20, T .  34 S . ,  R .  2 W . ,  j ust north of Evans Creek road . 

Owner: Unknown . 

Product ion :  A few f l asks , but none recorded by U . S .  Bureau of Mi nes . 

H i story and deve l opmen t: Noth ing of s i gn i fi cance has been done on the property s i nce i t  was v i s i ted by 
We l l s and Wa ters ( 1 934, p .  5 1 ) . The fo l l owing i nformation i s  taken from the i r  report . 

The ori g i na l  c l a ims were staked by D .  S .  Force , who is reported to have obta i ned severa l f l asks of qu ick
s i l ver from surface worki ngs . I n  1 924 the Qu i cks i l ver Producers Co.  was i ncorporated and took over the 
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property, operat ing i t  unt i l about 1 930 . Deve l opment consi sts of 2 , 1 1 0 fee t  of tunne l  d i stri bu ted among three 
ad i ts :  1 ,  375 feet on l eve l  3; 430 feet on l eve l  2; and 305 feet on l eve l 1 .  Leve l 2 .  i s  64 feet above l eve l 1 ,  
and the two are connected by a 30° i nc l i ned raise . Level 3 i s  1 1 9 feet above l eve l  1 .  F rom l evel  3 two raises 
former l y  extended to the surface, but both are now caved . A wi n ze 20 feet deep was sunk from l eve l  3 ,  and a 
sma l l  stope 1 0  feet l ong and 1 5  feet h igh  was m i ned from th i s  leve l . 

G eo l ogy: Rocks penetrated by the workings i n c l ude tuffaceous sandstone wi th i n terca l ated sha l es of the 
Umpqua Formati on , a di abase d i ke ,  a nd quartz d i ori te . The Umpqua sed iments d i p  gen t l y  northwest .  The d i a
base d i ke ,  a f ine-gra i ned porphyri t i c  rock, i s  about 80  feet w ide ,  stri kes N .  50° W .  and d i ps 59° N E .  The 
quartz d i ori te i s  coarse grai ned and thorough l y  decomposed . I t  i s  cut by many pegmati te d i kes ha l f  an inch to 
6 i nches in width made up of coarse fe ldspar, quartz, and much-a l tered m i ca . 

The rocks are cut  by a zone of norma l fau l ts that trends rough l y  N .  54° W . ,  d i ps 34° N E . ,  and con ta i ns 2 
or more feet of brecc ia  and gouge . Severa l sma l l s l i ps d iverge from th i s  zone . I n  p l aces the fau l t  be l t  conta ins  
a s i l i ceous brecc ia  composed of  and cemen ted by cha l cedony . In  other p l aces the fau l t  zone i s  marked by frac
tured and a l tered d iabase cut by thin d i scon t i nuous s i l i ca-carbonate ve i n l ets that are rare l y  more than 1 i n ch 
thi ck and 3 feet long,  but may branch and converge . 

Qu i cks i lver m i nera l i za t ion i s  confined to the d i abase d i ke and i s  assoc ia ted wi th a f au l t  wh i ch branches 
N .  20° W .  from the ma in  fau l t .  C i nnabar occurs as seams in the s i l  i cc-carbonate ve in  l ets and as f ine d i spers i ons 
i n  the cha l cedony brecc i a . I ron su l fide m i nera l s  are scarce . 

L i tt l e  c i nnabar remai ns to be seen . A l l of the ore retorted from the property is sa id to hcive come from a 
sma l l  s tope 1 0  feet  l ong and 1 5  feet h i gh  above the upper or 3 l eve l and from surface cu ts immed ia te l y  above 
th i s  stope . 

MEADOWS PRO SPECT 

Locat ion :  S!NW� sec . 2 1 ,  T .  34 S . ,  R .  2 W . ,  on the south ban k  of Evans Cree k .  

Owner: August S i ng l er .  

Product i on :  N one . 

H i story and deve l opment: Deve lopment  of the prospect was begun  i n  1 954 by Herman G erhardus ,  G ene 
Arno l d ,  and F l oyd Estes . Later work was done by G erhardus and the  Ho l tzc l aw brothers . Devel opmen t  consi sts 
of two shafts about 1 00 feet apart: one i s  1 8  feet deep and verti ca l ,  the other i s  1 5  feet  deep on a 36° i nc l i ne . 

G eo l ogy: The worki ngs exp l ore a fou l  t zone trend i ng N .  30° to 40 ° W .  and d i pp i ng 35° to 40° E .  I n  the 
i nc l i ned shaft the footwa l l of the fau l t  i s  a hard , h igh l y  s i l i c i fied sandstone conta i n i ng a l i tt l e  pyri te . F ractures 
are l oca l l y  fi l l ed wi th crysta l l i n e  bari te . The hangi ng wa l l  is brecc ia ted and s i l i c i f i ed arg i l l i te .  A l ayer of 
brecc ia ted fragmen ts and c l ay gouge about one foot wide separates the wa l l s of the fau l t  and forms the smooth 
back of the i n c l i ne . No c i nnabar was v i s i b l e  in the shaft, but a 5-foot channe l  samp le  of the gouge assayed 0 . 3. 
pounds qu icks i l ver per ton . 

N o  arg i l l i te i s  exposed i n  the northern shaft . The fau l t  zone here cons i s ts of severa l frac tures , some of 
wh i ch con ta i n  l oca l l enses of brecc ia ted rock . The ma jori ty of the frac tures rough l y  para l l e l  the trend of the 
fau l t  zone . C i nnabar was seen as very th i n  coat ings on some of the fracture surfaces . 

BO N ITA M I N E  

Loca t ion:  Sec . 1 3, T .  33 S . ,  R .  3 W .  The Bon i ta m i ne may b e  reached from Tra i l  b y  trave l ing 8 m i l es north 
on Oregon H i g hway 42 to the D iv ide  G uard Stati on , thence 9! m i les west and south on the Rai l road G ap-Round 
Moun tai n road,  thence 1! m i l es west on a s ide road to the m ine . 

Owner: H .  S .  Musson , Centra l  Poi n t ,  Oregon . 

H i s tory and product ion :  The property was  d i scovered i n  1 930 by J .  Henderson . The fo l l ow i ng year  i t  was 
acqu i red by Harry S .  Musson . In 1 939 or 1 940 s ix  f l asks of qu i cks i l ver were recovered wi th a 3- tube retort . 
S i nce that t ime l i tt l e  underground deve l opmen t has been done . I n  1 956 the property was l eased to David W .  
Chase ,  Medford . I ns ta l l a t ion of a sma l l rotary furnace 1 8  fee t l ong and 24 i n ches i n  outside d i ameter was 
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comp le ted by m id- 1 957 . Product ion of one f l ask was recorded i n  1 960 . 

Deve l opmen t: Devel opmen t  consists of 3 ad i ts and numerous opencuts wh i c h  expose the ve in  a t  i n terva l s  
for a l i near d i stance of  2 ,  000 feet . The  northern ad  i t  trends S .  1 5° E .  and  fo l l ows the  shear zone for 1 1 0 fee t .  
About 300 feet southeast of th i s  i s  another ad i t  wh ich  trends southwest and west t o  i ntersect  the vei n 75 feet from 
the porta l at a verti ca l  depth of about 1 50 fee t .  Most of the ore produced in 1 937 was taken from the south ad i t ,  
whi ch fol l ows the vei n for about 1 30 feet . Near the e nd  o f  th i s  dr ift severa l sma l l  h i g h-grade pockets a nd  shoots 
of ore were m i ned from an i rreg u l ar stope 60 feet l ong ,  45 feet h i g h ,  and 8 feet in maximum wid th . 

G eo l ogy :  The worki ngs exp l ore a we l l -def ined shear zone cutt ing mass ive to sch i stose amph i bo l i tes of the 
App legate G roup contai n i ng abundant stri ngers of pegmati te . 

The shear zone,  wh ich  rough l y  para l l e l s  the p l anes of sch i s tos i ty ,  trends N .  1 0 °  to 25° W . ,  i s  near l y ver
t i ca l , and averages abou t 4 feet i n  w id th . The wa l l s are sharp l y  defi ned . The amph ibo l i te of the shear zone 
con tai ns abundant l imon i te and ca l c i te . In genera l ,  on l y  part i ngs in the rust-co l ored sheared amph i bo l i te are 
fi l i ed w i th c l ay gouge,  but l oca l l y  the c l ay gouge f i l l s the ent i re shear zone . O ccas i ona l  s l i ckens ides found on 
the wa l l s of the zone pi tch steep l y  southward . C i nnabar occurs as d i ssemi nat ions and frac ture coat i ngs in the 
c l ay gouge and as f i ne l y  d iv i ded crysta l s  in some of the numerous i rreg u l ar l y  d istr i buted ca l c i te vei n l e ts .  Three 
channe l  samp les taken a t  50-foot i n terva l s  across the vein exposed by the surface stri ppi ng above the south ad i t  
l evel  assayed 0 . 4, 1 . 7, a nd 0 . 5  pounds of qu i cks i lver per ton . 

MO U N TA IN K I N G  M I N E  

Locat ion :  N E�SE� sec . 36, T .  34 S . ,  R .  3 W . ,  near  the head of  a steep tri butary canyon enteri ng Ramsey 
Canyon from the south . Ramsey Creek f l ows northwestward i n to Evans C reek . A forest road in poor repa i r  branch
i ng northward from the Sams Va l l ey-Evans C reek road 6 m i l es north of  Sams Va l l ey l eads l�  mi l es to the m ine . 
The topography at the m i ne  i s  shown on P l a te 6 .  The m i ne is i n c l uded wi th i n 800 acres of paten ted land . 

O wner: A l l of sec . 36, T .  34 S . ,  R .  3 W .  is deeded l and owned by E l i zabeth W h i pp l e  and Char les H .  and 
Joseph ine H .  Bay , Cos ta Mesa , Ca l i forn i a . 

Product ion :  95  f l asks recorded . 

H i story: Devel opmen t  of the m ine  probab ly  began i n  the ear ly  1 900 's . By the end of 1 9 1 5, a 700-foot tun
ne l  had been dri ven and a 6-tube retort i ns ta l l ed .  Cons iderab l e  work was done dur ing 1 9 1 6  and i n  J u l y  1 9 1 8  
worki ngs cons i s ted of 8 or 1 0  tunne l s  sa id to have a tota l l eng th of 2 ,  500 feet . There i s  n o  record of product ion 
i n  these ear l y  years . James Ho l tzc l aw reports that dur ing 1 937 and 1 938  he recovered severa l f l asks from h igh
grade ore treated i n  t he  6-tube re tort . He  a l so reports t ha t  du r i ng  th i s  t ime  and  i n  1 939 severa l o f  t he  tunne l  
porta l s  and about 500 feet  of the  o ld  worki ngs were reopened . 

I n 1 940 the m ine  was acqu i red by the Western Mi nera l  Products Co . of Vancouver, Wash i ng ton . Most of 
the old worki ngs were reopened . Add i t i ona l  work was done on N o .  l and N o .  2 l eve l s  and an i n termed ia te 
l eve l  was dr i ven to tap the east ve i n  be l ow N o .  l l eve l . I ns ta l l a ti on of a 20- to 25-ton Herreshoff furnace was 
comp l eted in Oc tober 1 942 and 95 f l asks were produced from ore m i ned mai n l y  from N o .  l l eve l  s tapes . Sa far 
as is known the m ine  has been i d l e  si n ce Oc tober 1 943 . Dur ing 1 947 and 1 948 the Ho l tzc l aw brothers c l eaned 
up  around "the furnace plant and report that 17 f l asks were recovered . The furnace was moved to the Ami ty m ine  
near Privevi l l e i n  1 948 . There i s  no m i n i ng equi pment  on t he  property . 

Devel opment :  The m i ne  i s  deve l oped by more than 2 , 000 feet  of worki ngs d i stri buted between 6 l eve l s  and 
one sub- leve l (see p l a te 6) . N o .  l l eve l  is 292 feet verti ca l l y above N o . 5,  and N o . 2 l eve l  is 1 80 fee t be
l ow N o .  l .  On the surface a short ad i t  and n umerous opencuts a re d i s tr ibuted a l ong the pri nc i pa l  vei n 60 feet  
above N o .  l l eve l . Much of  N o .  l l eve l  was open but the res t  of the underg round worki ngs were caved a t  the 
porta l s  when v i s i ted in 1 958 . 

Geo logy  and worki ngs: The m i ne worki ngs expl ore mi nera l i zed frac ture zones i n  metamorph i c  rocks of the 
App legate Group i n to wh ich  abundan t i rreg u l ar ve i ns ,  d i kes, and sma l l masses of pegmati te and d i ori te have 
been i n truded . Some m i ca schrsts are present ,  but the pri nc i pa l  rocks are sch i s tose to l oca l l y  mass ive quartz
p lag ioc l ase amph i bo l i tes . Veins  and sma l l  masses of g ran i toid rock as much as 6 fee t wide are abundan t  in the 
metamorph ic  rocks exposed i n  the m i ne  area . S i l i c i fi cat ion i s  prom i nen t  a l ong the edges of some of the pegma
ti tes . The trend of the pri n c i pa l  c l eavage in the sch i s tose rocks varys cons iderab l y  w i th i n  a sma l l  a rea , i nd i 
cat ing that the rocks have undergone rather comp lex fo l d i ng . 
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C innabar depos i t ion was contro l l ed by two strong northeast-trend i ng fau l t  zones . One,  known as the east
ern vei n ,  strikes N .  25° E .  and d i ps 75° to sao E .  The other, or western vei n ,  stri kes rough l y  N .  45° E .  and 
d i ps 70° to sao SE . A crossfau l t  stri k ing N .  45° to 55° W .  and d i pp ing 50° to 7ao N .  i n tersects both of these 
fau l t  zones but i s  sa id to be barren of ore m i nera l s  except where it i n tersects the northeast- trend i ng fau l t  zones . 
A l ong a l l three of the fau l t  zones the rocks have been extens ive l y  sheared and i n  p l aces thorough ly  crushed . On 
No.  1 leve l ,  where most severe l y  crushed , these rocks have been a l tered to a mea l y  gouge ri ch i n  ca l c i te ,  c l ays, 
and l i mon i te ,  moderate l y  s i l i c i f ied and impregnated wi th pyri te and/or marcasi te and, l oca l l y ,  c innabar . E 
l ongate fragments o f  sheared but re la t ive l y  una l tered country rock are common ly  d i s tr ibuted through the gouge . 
I rregu l ar vein le ts and sma l l  bunches of s i l i ca and ca l c i te are p l ent i fu l . 

C i nnabar occurs as sma l l  i rregu l ar vei n l e ts ,  c l ots ,  and specks 'sca ttered through the a l tered rocks and as 
pa i n t-th i n  coatings on fracture surfaces . Loca l l y ,  m inu te g l obu les  of nat ive qui cks i l ver are assoc ia ted wi th the 
c innabar . The better ore is assoc iated w i th the most thorough l y  crushed and a l tered zones . The s trongest c i n 
nabar mi nera l i zat ion found was l oca l i zed a l ong t he  eastern fau l t  zone wh i ch  i s  deve l oped by about 450 feet of 
dri ft and a seri es of stapes on N o .  1 leve l . The fractured zone i s  about 1a feet wide where it was i n tersected 
by the N o .  1 l eve l crosscut ad i t ,  but the ore was confined to a much narrower zone . 

A series of in terconnect ing stapes commences near the junct ion of the ad i t  w i th the dr i ft and extends north
ward for abou t 1 60 and southward for about 1 1 5 feet (p la te 6) . The stapes average about 4 feet i n  width and 
extend to the surface, a d istance of about 60 fee t .  On l y  about ha l f  of the materi a l  in  the stoped area was m i ned . 
I n  add i ti on a l i tt l e  ore was m ined from a short sub- l eve l  about 30 feet bel ow N o .  1 l evel  and from severa l short 
wi nzes . A tota l of about 2, 000 tons of ore was treated i n  recovering 95 f l asks . The ore thus averaged about 
3 . 6  pounds on recovery . Most of th is m i n i ng was done during 1 942 and 1 943 . Beyond the stoped area the frac
tured zone p inches so severe l y  that dr ift ing was d i sconti nued . 

Because a l l of the worki ngs be l ow N o .  1 l eve l were caved at the porta l when v i s i ted by the wri ter, the fo l 
l owing i nformat ion i s  taken from the report by W i l l iams and Compton ( 1 943) . 

The i n termedia te level  crosscut comp le ted i n  1 943 i n tersects the eastern ve in  about 235 feet from the porta l 
and 95 feet  be l ow the N o .  1 l eve l . The shear zone is 3� to 4 feet wide , but brecc iat ion is l ess i n tense than in 
the h igher l eve l and the tenor of ore is  on l y  3 to 4 pounds per ton . 

The western vein exposed by 3 1 5  feet of dr i ft on the N o .  2 level  trends rough l y  N .  45° E .  and d i ps 70° to 
S0° SE . A l though this fracture zone resemb les that of the eastern ve i n ,  mi nera l i zat ion is spotty and l ow grad e .  
Assays revea l no d is t inct ore shoots b u t  at l east two branch fractures trending about N .  35 ° E .  carry va l ues o f  4 
to 6 pounds per ton over wid ths of 2 or 3 feet . L i t t l e  ore has been m i ned from the western ve i n . O ther frac
tures of the N .  25° to 45° E .  system are exposed i n  the worki ngs , but none i s  as s trong as those j ust  descri bed 
and l i tt l e  ore has been mi ned from them . Ten feet from the portal of the powder ad i t  of N o . 2 l eve l , a ve in  
stri k ing N .  2S0 E .  and d i pp ing S5° E .  has  been devel oped by short dri fts . The ore zone here i s  1 2  i nches wide 
and averages 3 pounds per ton . O n  the surface immed ia te l y  above,  severa l tons of  h i gh-grade ore were m i ned 
from an open cut deve l oped a l ong the same shear zone . A ve i n  stri k ing N .  33° E .  and d i ppi ng S5° E . cuts mas
s ive amph ibo l i te on N o .  3 l eve l ,  60 feet from the porta l . I t  averages 20 pounds per ton across 7 i nches . The 
on l y  vein deve l oped south of the crossfa u l t  was revea l ed in a S5-foot opencut  west of the portal of N o .  2 1 evel . 
Th is  vein is sa id  to have contai ned some r ich pockets and stringers i n  a crushed zone 1 to 3 feet wide . 

The crossfa u l t  wh i ch trends rough l y  N .  55° W . ,  i n tersect ing the N .  25-45° E .  system of veins and fractures , 
has been exposed over a l ength of 44a feet on N o .  2 leve l . I t  d i ps from 50° to 7ao N .  Th i s  same shear is ex
posed a l ong the l ast  3a feet of N o .  5 l evel . Here it trends N .  45° W .  Throughout the exposed length of the 
fau l t  zone,  wa l l s of mass ive amph ibo l i te enc l ose a gouge of st i cky c l ay ,  2 to 6 feet th ick,  conta i n i ng e l ongate 
horses of crushed amph ibo l i te and ve ins  of somewhat drusy ca l c i te . Loca l l y the ca l c i te veins are more than a 
foot th i ck and conta i n  euhedra l pyri te and/or marcas i te . At the assumed in tersect ion with the eastern ve in  they 
also conta in c i nnabar and native mercury . There i s  doubt as to whether the east drift on 2 level has actua l l y  
i n tersected the east ve i n . N o  fracture trend ing N .  2 5 °  E .  t o  i n tersect the crossfau l t  has been exposed , b u t  a 
mi nera l i zed fracture trend ing N .  1 0 °  E .  is exposed and qu icks i l ver va l ues in crease sharp l y  near i t .  Perhaps 
cont inued expl orat ion to the east wou ld  expose the N .  25° E .  ve i n . 
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BROWN S BO RO AREA 

STAN LEY and BROWN PRO SPECTS 

O ther name: Brownsboro C l ay & Qu i cks i l ver . 

8 1  

Locat ion :  E�NW:! sec . 1 1 , T .  36 S . ,  R .  1 E . ,  on a sma l l  butte about 3 mi l es southeast of Brownsboro in 
Jackson Coun ty . The area i s  i n c l uded i n  the Butte Fa l l s  quadrang l e . 

Owner: Unknown . 

Product ion :  N one recorded . 

H i s tory and deve l opment: The Stan l ey prospect,  on the crest of the butte, was d i scovered i n  1 902 by W . M .  
S tan ley and J .  Rogers and i s  deve l oped by severa l p i ts and trenches . The Brown prospect, devel oped by a n  ad i t  
1 07 fee t l ong wi th 30  feet o f  crosscuts and  a shaft 30  to  40  feet deep, l i es near t he  northwestern base o f  the butte . 
Most of the work on the l a tter was done by F rank S impson around 1 920 . The property was then owned by George 
B .  Brown . S impson i s  credi ted l oca l ly wi th produc i ng 2 or 3 f lasks . 

Geo logy:  Rocks form i ng the butte are mai n l y  andes i t i c  f l ows and tuffs of the Western Cascades vo lcan i c  
ser ies . T h e  worki ngs exp l ore a s teep l y  d i pp i ng fau l t  zone that passes through the crest o f  the butte trend ing N .  
45° to 55° W .  The course of the fau l t  zone i s  marked l oca l l y  by l ow,res istant crags of sheared , kao l i n i zed,  and 
m i l d l y  s i l i c i fi ed vo l can i c  rocks cu t  by th i n ,  i rreg u l ar vei n l e ts of dark g ray cha l cedony . C i nnabar occurs as 
sp l otchy aggregates and th in  s tr ingers assoc iated with the cha l cedony ve in  l ets . The ore produced by S impson from 
the Brown ad i t  and shaft was hand-sorted from sma l l ,  wide l y  spaced pocke ts . 

SHALE C I TY AREA 

Sha le  C i ty ,  a ghos t  v i l l age,  i s  i n  the S�SEa sec . 9,  T .  38  S . ,  R .  2 E . ,  northeast of Ash l and in Jackson 
County . Severa l sma l l and sca ttered c i nnabar occurrences are i n c l uded in three d i fferen t  groups of c l a ims l o
cated i n  sec t ion 9 ,  north and west of Sha le  C i ty .  The area l i es in the Lakecreek quadrang l e . 

C i n nabar was d i scovered here by K .  J .  Khooery i n  about 1 95 1 . Deve l opmen t  of the prospects cons i s ts of 
scattered p i ts and trenches . N o  product ion has been made . Rhyo l i t i c  to daci t i c  pyroc l ast i c rocks of the L i tt l e  
Butte vo lcan i c  ser ies o f  O l i gocene age underl i e  much o f  the area (We l l s ,  1 956) . A l i tt l e  andesi te agg l omera te 
was a l so seen . The c i nnabar prospects occur in scattered masses of opa l i te derived from the hydrotherma l  a l ter
ati on of the pyroc l ast i c rocks . D i stri but i on of the c i nnabar i s  typ ica l  of the opa l i te type depos i t .  

MAMMOT H  PRO S PECT 

Locati on: NW:!N Ea sec . 9 ,  T .  38  S . ,  R .  2 E . ,  about 1 � m i l es north and west by road from Sha l e  C i ty .  

Owner: R .  A .  Myers . 

Product ion :  None . 

H i story and deve l opment: The prospect was d i scovered about 1 95 1  by K .  J .  K hoorey and was re l oca ted by 
R .  A .  Myers i n  1 960 . I t  is devel oped by severa l bu l l dozer trenches and sma l l  p i ts .  

Geo logy: C i nnabar occurrences are scattered a l ong the crest and north f l ank  of a broad , l ow ridge under
l a i n  by pyroc l as t ic  rocks of the L i t t l e  Butte vo l can i c  ser ies ,  wh ich  have here been opa l i zed . The extent of the 
opa l i zat ion cou l d  not be fu l l y  determ i ned because of i nadequate exposure ,  but scattered outcrops and bou lders 
of opa l i te occur over an area about 1 , 500 feet l ong and from 1 00 to 400 feet wide . In one of the bu l l dozer 
trenches the rocks have been converted l arge l y  to c l ays and e l sewhere l enses, bands ,  and pockets of c l ay and 
a l tered pyroc las t ic  rocks are scattered through the opa l i te .  In the present state of deve l opment ,  c i nnabar ap
pears to be confined to the opa l i zed rocks ,  occurri ng as f ine d i spers i ons i n  the unbroken rock and as coat i ngs on 
fracture surfaces . 

Dur ing a series of traverses, fragments of opa l i te were ga thered from the soi l or ch i pped from outcrops at 
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reg u l ar i n terva l s  and m ixed . O f  5 l arge samp l es taken i n  th is  manner, none assayed more than 0 . 3  pounds 
per ton qu icksi l ver and none l ess than 0 . 2  pounds . N ear the m idd le  of the mass c l ong i ts n orthern edge a sma l l  
p i t  exposes c i nnabar i n  brecc ia ted opa l i te .  A se lected samp le  of h igh-grade ore assayed 9 . 1 pounds qu i cksi l ver 
per ton . From a l l eged l y  s im i l a r  occurrences scattered about the c h ims the owners report that four assays rang i ng 
from 2 . 8  pounds to 4 . 6  pounds qu icks i l ver per ton have been taken . Very l i tt l e  work has been done on the 
property . 

HOPELESS  PRO SPECT 

Locat ion :  N �SWt sec . 9 ,  T .  38 S " '  R .  2 E . ,  a t  the apex (5, 275 feet e l evati on) of a steep-s ided northeast
trendi ng r idge about ha l f  a m i l e  northwest of Sha l e  C i ty .  

Owner: R .  A .  Myers and Marce l K l imek of Medford . 

Product ion :  None . 

H i story and deve l opment: The property was l ocated i n  September 1 960 by the presen t  owners . Devel opment 
cons ists of a bu l ldozer cut  about 50 feet i n  d iameter wi th a maximum depth of 6 feet . 

G eo l ogy: The peak  on which the prospect  occurs i s  composed l a rge ly  of opa l i zed tuff of the L i tt l e  Butte 
vo lcan i c  series . N ear the m idd l e  of the bu l ldozer cut  a l i tt l e  l ow-grade c i nnabar-beari ng brecc ia ted opa l i te i s  
exposed . The zone i s  about  1 5  feet  l ong and 1 foot wide and i s  cut by a ser ies  of  n ear l y  verti ca l frac tures that  
trend N .  85° W .  E l sewhere i n  the cu t  the opa l i te i s  fractured and j oi n ted but v i rtua l l y barren of c i nnabar . 

LUCKY 1 3  PRO SPECT 

Locat ion :  SEtNWt sec . 9,  T .  38 S . ,  R .  2 E . ,  about  three-quarters of a m i l e  northwest of  Sha l e  C i ty .  I t  
l i es on the west edge of the r idge crest between the H opel ess and Mammoth prospects . 

Owners :  Bob and L l oyd Ferns and Marti n and Henry Schnack . 

Product ion :  N one . 

H i s tory and deve l opment:  The prospect was l ocated i n  September 1 960 by the present owners . Deve l opment  
consists of a .  pi t 8 feet deep and a trench that  fai l ed to penetrate the surface mant l e . 

G eo l ogy: The pi t was sunk i n  an exposure of opa l i zed tuff of the L i tt l e  Butte vo lcan ic  series . Many bou l 
ders and sma l l  fragmen ts are sca ttered through the soi l i n  the immed ia te vi c i n i ty o f  the pi t .  W i th i n  the p i t  the 
opa l i te has been brecc i a ted a t  the i n tersect ion of a series of fractures trend i ng N .  60° W .  w i th another series 
trend i ng near l y  due north . C i nnabar occurs as f ine d i spers i ons i n  the opa l i te and coats brecc i a  fragments . The 
c i nnabar-bear ing zone is about 14 i n ches wide near the top of the pit but p i nches out  near the bottom . 

AS H LAND AREA 

C i nnabar occurs about 3 m i l es northwest of Ash land i n  the v i c i n i ty of the old Forty-N i ne D igg i ngs go ld  
p l acers and at  the  Ph i l l i ps m i ne . Both depos i ts are i n c l uded i n  l and owned by  members of  the  Ph i l l i ps fam i l y ,  
descendants o f  E l i  K .  Anderson , who  is be l ieved t o  have been the orig i n a l  owner o f  the Forty-N ine D igg i ngs . 
Bedrocks at both of the depos i ts are metavo l can i cs of the Appl egate G roup . Loca l res idents c l a im  that other 
sma l l  c i nnabar occurrences are known in this area but reported l y  have received l i tt l e  a tten t ion; they were not 
v i s i ted by the wri te r .  The Ash l and and Ta lent  quadrang l e  maps prov ide topograph ic  coverage for the area . 

FO RTY-N I N E  D I G G I N G S  

Locat ion :  Sec . 3 1 ,  T .  38 s : , R .  1 E . ,  a t the Forty-N ine D igg i ngs go ld p l acers about 2� mi l es northwest 
of Ash l and a t  the north end of the r idge between Wagner and Ash l and Creeks . 

Owner: Ph i l l i ps Estate, Ash land . 
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Product ion:  N o  qu icks i l ver . 
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Genera l  descr i pt ion :  The property has been extens ive l y  deve l oped as a go ld  p lacer, but l i tt l e  attempt has 
been made to exp lo i t  the c i nnabar, wh ich  i s  said to be wide ly  d i s tr ibuted in the a l l uv i a l  materi a l  and a l so i n  
s i l i ca-carbonate ve i n l ets i n  the underl y ing bedrocks . 

P H I LL I PS M INE  

Location: N E�SE� sec . 36, T .  38 S . ,  R .  1 W . ,  abou t 2 mi l es southeast of Ta l en t  and an equa l  d i stance 
northwest of Ash l and . The m ine  i s  about 0 . 8  m i l e  east by un improved road branch i ng from the old Ash land
Medford H ighway . 

Owner: Phi l l i ps E state , Ash l and . 

Product ion :  N one recorded; poss i b l y  a few f l asks {see H i story) . 

H i story: Very l i tt l e  is known of the h i s tory of th is  depos i t . The Meta l Mi nes Hand book for Jackson County 
{Oregon Dept . Geo logy & Minera l I ndustri es,  1 943, p .  34) refers to the property as the Merid ian  prospect and 
states that accord i ng to informant ,  W .  G .  Davis, the property had been opened by a 40-foot shaft and some ore 
had been removed i n  1 940 . In Apri l 1 94 1 ,  M i l o  Sh ier, Harry 0 .  Brown , and A l l ison Mou l ton formed the Mer
cury M in i ng Corp . to operate the p>roperty . Ear l  Annes ,  consu l t i ng engi neer from G rants Pass , who performed 
some eng i neer ing work for the group, stated that Mi l o  Sh ier, George Jackson , and associates m i ned a sma l l ore 
shoot from the vei n and transported it to a Ca l i forn i a  reduct ion p l an t ,  recoveri ng severa l f l asks of qu icks i l ver . 
Two 1 , 000-pound capac i ty retort tubes were i nsta l l ed i n  1 94 1 , but were apparent ly  l i t t l e  used and have s i nce 
been removed . Accord i ng to R .  C .  Treasher {unpubl i shed department mine report 1 1 943) , no  underground de
vel opment work had been done s ince 1 94 1 , and there was no equ i pment on the property . 

Deve l opmen t: The worki ngs, l ocated near the base of a northwest-fac ing s l ope , i n c l ude 275 feet of cross
cuts d iv ided among 3 ad i ts ,  a 1 00-foot shaft w i th connecti ng short dri fts and sma l l  stope on the ve i n ,  and a 300-
foot bu l l dozer cut a l ong the ve i n .  The l owermost ad it connects to the foot of the shaft about 1 80 feet from i ts 
porta l . The i n termed iate ad i t ,  about 70 feet above the l ower l evel , is connected to the shaft by a 35-foot stope 
{see F i gure 28) . Two short dr i fts extend southeast from the shaft at  depths of 50 and 68 feet respective l y .  The 
upper ad i t ,  l y i ng 1 00 feet east of the shaft col l ar, crosscuts 55 feet i n to the footwa l l  of the vei n . 

Geo logy: The worki ngs expl ore a narrow ve i n  enc l osed wi th in  a broad zone of sheari ng and i n tense hydro
therma l a l terati on cutt ing a l tered basa l ts of the Appl egate G roup . The vei n and a ma jori ty of the frac tures i n  
the ad jacent wa l l rocks s tr i ke N .  25° W .  and d i p  85° W .  Many sma l l  fractures d i p  t o  the east, some a t  l ower 
ang les . For severa l tens of feet on e i ther s ide of the ve i n  the wa l l  rocks have been i n tense l y  sheared and a l 
tered to a rubb l y  mi xture of ca l c i te- and l i moni te- impregnated c l ays and softened rock i n terspersed wi th vei n
l ets , nodu les ,  and i rreg u l ar patches of ca l c i te and a l i tt l e  cha l cedony and opa l . N ear the ve i n ,  a l tera t ion 
i ncreases unt i l the or i g i na l  character of the rock is obl i terated . The vei n ,  wh ich  ranges i n  width from a few 
i nches to about 5 feet, is composed of d i scont inuous vei n l ets, nodu l es ,  and bou lder- l i ke masses of l i mon i te
impregnated cha l cedony and coarse ca l c i te set i n  a matr ix of ca l c i te-ri ch c l ay gouge . Where c i nnabar was 
seen on the property it was associa ted wi th masses and vei n l ets of l imon i te-beari ng cha l cedony . L i t t le  was 
found in the ca l c i te or in the softened matrix of the vei n or i ts wa l l s .  

UPPER APPLEGATE AREA 

The Upper Applegate area i n c l udes the upper dra i nage of the App legate and Li tt l e  App legate R ivers i n  the 
K lamath-Siski you Mounta ins  of sou thwestern Jackson County . Severa l sma l l  qu icks i l ver prospects of m i nor com
merc i a l  s ign i f icance are scattered among the pre-Tert iary rocks of the area {see F igure 29) . Most of the known 
prospects were d iscovered pri or to 1 940 . None has a recorded producti on of more than a few pounds of qu ick
si l ver, a l though i t  i s  said that _the Br i ck  Pi l e  m i ne produced a few fl asks dur ing the ear l y  days for use i n  the 
nearby gold fie l ds . 

The area is one of extreme l y  rugged terra i n . Roads have been bui l t  to most of the prospects, a l thoug h some 
are accessi b l e  on l y  on foot . Many can be reached on l y  dur ing the summer months . The area is  covered topo
graphi cal l y  by the Ash land ,  Ruch,  and Ta lent  quadrang l es . 
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Vein  varying from a few i nches to 5 feet i n  width 
composed of vei n l e ts ,  nodu l e s ,  and bou lder- l i ke 
masses of l i moni te-impreg nated cha l cedony and 
coarse ca l c i te ,  set i n  a matrix of ca l c i te-r ich 
c l a y  gouge . 

Pro jection to verti ca l p l ane through A - A ' 

E l ev. 

Section in p l ane 
of ve i n . 

Country rocks a l tered basa l t  
of the Triass i c  Appl egate G rou p . 

Based part ly  on surveys by L l oyd Stapl es 

and Ray Treasher - Marc h ,  1 943 , and by 

H owe ! W i l l iams and R obert Compton 

O c tober , 1 943 . 

40 20 0 4 0 F E E T  

F igure 28 .  Geo l og i c  p l an  and sect ion of  the Ph i l l i ps m i ne . 
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F i gure 29 . I ndex map of the Upper Appl egate area,  showi ng d istri but ion or
" 
the qu i cksi l ver depos i ts . 

The ma jori ty of the deposi ts l i e  i n  metavo l can i cs and tuffaceous metased iments of the Appl egate G roup . A 
few occur i n  sch is ts of probab le  Pa l eozoi c age . At l east two deposi ts have been found i n  a l tered serpent ine and 
one in quartz d i ori te . The rocks in the v i c i n i ty of most of the qu icks i l ver occurrences are cut by numerous smal l ,  
i rreg u l ar, and d iscont inuous fau l ts ,  shear zones ,  and other m i nor fractures that are re l a ted to the i n tense fol d 
i ng a nd  up l i ft o f  the reg i on a s  a who le . A s  a resu l t  the c i nnabar-beari ng so l ut i ons were s o  wide l y  d i spersed that 
no accumu l ati ons of ore of m inab le  s i ze and grade were formed . 

The l arger frac tured zones common l y  conta i n  l ayers of gouge and sma l l ,  d i scon t i nuous vei ns and bunches of 
ca l c i te and quartz . The ma jor concentrat ions of c i nnabar occur as crysta l l i ne  aggrega tes in the ca l c i te and 
quartz and as d i ssem i nat i ons and fracture fi I l i ngs i n  the assoc ia ted brecc ia  and gouge . In add i ti on ,  c i nnabar is 
wide l y  but very sparse l y  d is tr ibuted a l ong jo in ts ,  sch i stose part ings, bedd i ng p l anes, and other m inor fractures 
in the wa l l  rocks . 

N ative qu icks i l ver  is l oca l l y assoc ia ted wi th the c i nnabar . I n  two of the prospects ,  the Murphy and Mock 
G u l ch ,  sma l l quant i t i es of schee l i te are assoc ia ted wi th the c i nnabar; however, there appears to be no genet ic  
re l a ti onsh i p  between the two m inera l s . 

STEAMBOAT C I N N ABAR PRO SPECT 

Locat ion:  NW*N E! sec . 1 8, T .  40 S . ,  R .  4 W .  The Thompson Creek-Carberry Creek road i s  fo l l owed 
1 2� mi les south and west of App l egate to the m i ne road wh i ch l eads eastward up Swamp G u l ch 0 . 7  m i l e  to the 
worki ngs . The prospec t  i s  about 32 m i les from G rants Pass . 

Owner: Edward W .  Kub l i ,  Jacksonv i l l e .  

Product ion :  N one recorded; poss i b l y  a few f l asks . 

H i story and deve l opment: Loca l h i stori ans report that work was done on the property dur ing Wor ld  War I by 
the partners ,  Swinden & McFadden . Dur ing 1 933 a 6-ton revo l v i ng retort was in s ta l l ed ,  a b l acksm i th shop and 
dri l l  equ i pment were set up, and about 90 feet of tunne l  was driven . Between 1 934 and 1 936 the property was 
operated by J .  H .  B l a i r, George Hammers l ey, E .  W .  Morr i s ,  and C .  W .  Marti n . As d i s c l osed by recent op
erat ions,  ear l y  devel opmen t  consi s ted of 4 tunne l s  hav ing an aggregate l ength of about 350 feet, a raise about 
60 fee t l ong , and a 1 5-foot shaft . A l though no records exist, it i s  be l i eved l oca l l y that a few f l asks of qu ick
s i l ver were produced . The property was re l ocated by W. D .  Cur l  and D .  E .  Serry i n  m id- 1 954, and was so ld to 
the Kub l i brothers i n  1 956 . 

Duri ng 1 956-57 a l arge excavat ion 1 00 feet l ong , 80 feet wide, and 25 fee t i n  maximum depth was dug 
wi th a bu l ldozer cutt i ng  out parts of two ad i ts and the upper part of a ra i se from the l owest ad i t .  At present 
on l y  one tunne l ,  trend i ng N .- 5°  E .  for 15 feet ,  i s  v i s i b l e . The others and the raise are bur ied by excavated 
rubb l e . About 50 feet be l ow and 70 feet  south of the southern edge of the cut, an old tunne l  contai n i ng 2 1 0  
fee t of worki ngs was reopened . Dur ing the summer of 1 957 the property was l eased to Rex Thompson and B i l l  
L ikee . E rect ion of a 2-tube i nc l i ned retort was begun  but not comp l eted . 
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F i gure 30 . P l a n  and sec t ion of the S teamboat C i n nabar prospect .  
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Geo logy:  The country rocks are h i gh l y  fractured argi l l i tes and sandstones of the Triass i c  App l egate G roup . 
The more prom i nent set of fractures s tri kes rough l y  eastward and d i ps about 65° N .  The rocks are cut  by many 
fau l ts and shear zones of d iverse trend . Qu i cks i lver m i nera l i zat ion appears to be assoc ia ted with a fau l t  stri k
i ng N .  48° W .  and d i pp ing 50° to 55° S .  The footwa l l  p l ane of th i s  fau l t  forms the northern face of the open
cut . A dr i ft from the l ower ad i t  (F igure 30) fo l l ows the fau l t  zone northwester ly  for 50 fee t .  I n  the dr i ft the 
fau l t  zone conta ins  about 2 feet of l imon i t i zed brecc ia  and c l ayey gouge i n  wh ich  a l i tt l e  d i ssem i nated c i nnabar 
and nat ive qu icksi l ver are v i s i b l e . A 50-pound samp le  taken over a l ength of 25 feet  and quartered down as
sayed 2 . 5  pounds per ton of qui cksi lver . N ear the wes t end of i ts exposure i n  the opencut above the tunne l , 
the fau l t  'con ta i ns 2� to 3 feet  of gouge but no v i s i b l e  c i n nabar . A samp le  taken from the fau l t  zone near the 
portal of the 1 5-foot ad i t  i n  the north face of the opencut  assayed 0 . 4  pounds of qu i cks i lver per ton . I n  the 
footwa l l  of the fau l t , c i n nabar occurs a l ong a ser ies of north-trend ing fractures near the i r  i ntersecti on w i th a 
fracture trend i ng  N .  75° E .  A l terat ion is s l i gh t  and the c i nnabar is confi ned to the fractures . The zone as ex
posed i s  about 6 i nches wide and 4 or 5 feet  l ong . Chester Kubl i reports that other s im i l a r  zones have been 
found immed ia te l y  beneath the ma in  fau l t .  In the opencut ,  c i nnabar has been found in the frac tured rocks bor
deri ng ei ther s ide of the fau l t, but the l a rgest concentra tions have been in the footwa l l .  A stockpi l e  amoun ti ng 
to poss i b l y  200 or 300 tons of materia l  se l ected from the fau l t  zone con ta i ns c i nnabar,  as ind i ca ted by the pan
n i ng of severa l samp les ,  but the tenor i s  l ow .  

MURPHY PRO S PECT 

Former names: Ratt lesnake Groupi Murphy and Noe prospect . 

Locat ion:  SWa sec . 9 ,  T .  40 S . ,  R .  4 W . ,  about a quarter of a m i l e  east of and 600 feet  above Brush Creek .  

Owner: Robert We l l s ,  App l egate ,  Oregon . 

Product ion :  N one . 

H i story and deve l opment: Deve l opment of the prospect  began i n  1 935 by Mi l ton Murphy and E .  S .  N oe ,  
who l ocated 5 c la ims i n  the SWa sec . 9 and 6 c l a ims i n  the N Ea sec . 8 respective ly . Mi nor occurrences of 
c i nnabar and occasi ona l l y  schee l i te are sa id  to have been d i scovered by pann i ng and test p i tt ing on most of the 
c l a ims . H owever, deve l opmen t  centered in the SWa sec . 9, where a tota l of about 650 feet of underground 
work was done from 5 ad i ts . Some of this work was accompl ished by the Horse Heaven Min ing C o .  dur ing l a te 
1 942 and ear l y  1 943, by Robert Wel l s  dur ing 1 945 and 1 946 , and by a group of l essees dur ing the summer of 1 958 . 
The presen t owner acqu i red the property by re l ocat ion i n  1 952 . 

G eo l ogy: Rocks i n  the vi c i n i ty of the prospect  are h i gh l y  fractured metavo l can i cs of the Applegate G roup . 
Th in  i n terbeds of metased iment are exposed nearby . The metavo l can i c  rocks ,  cons i st ing mai n l y  of basa l ti c  and 
andes i t i c  l avas, are genera l l y  f ine gra i ned and green ish gray on weathered surfaces . The more consp icuous part
i ngs in the rocks str i ke N .  1 5 °  to 35 ° E .  and d i p  from 50° E .  to vert i ca l . Severa l shear zones, vary i ng con
s iderab ly  i n  att i tude and rang i ng from a few i nches to severa l feet i n  width , are exposed i n  the worki ngs . These 
shear zones common ly  conta i n  narrow seams of gouge and n umerous vei n l ets and i rregu l ar concen trat i ons of ca l 
c i te and ,  more rare l y ,  quartz . Where shear zones i n tersect ,  the rocks are often crushed and thorough l y  a l tered 
to soft masses of c l ays, l imon i te ,  and ca l c i te .  In p l aces the crushed rocks are m i l d l y  s i l i c i fi ed . Sheared but 
uncrushed rocks be l ow the zone of weather ing are darker green than the surround i ng rocks ,  probab ly  because of 
mo�e i n tense ch l ori ti zati on , and are s l i ck  a l ong fracture surfaces . 

The pri nc ipa l  exposure of qu i cks i l ver m i n�ra l i zat ion occurs i n  the C i n nabar ad i t  (see F i gure 3 1 ) . Th i s  ad i t ,  
95 feet l ong and con ta i n i ng 5 crosscuts each  about 15  feet l ong , dri fts rough l y  S .  70° E .  a l ong a series of shear 
p l anes d i ppi ng 70° to 80° N .  A fau l t  surface of this att i tude forms the north wa l l  of the dr i ft for about ha l f  of 
i ts l ength . In the f i rst 65 feet of the ad i t  the rocks are cons iderab l y  broken , parti c u l a r l y  where cross fractures 
cut the shear zone,  and i n tense l y  a l tered . Thorough samp l i ng by various i nd iv idua l s  and compan ies ind icates 
that a l l of the rocks in the f i rst 65 feet of the dri ft conta i n  some c i nnabar . F ive l arge sampl es taken by the wri t
er assayed from 1 . 5 pounds to 1 1  • 5 pounds of qu icks i l ver per ton . 

The best samp l e  was obtarned from a l ens of l imon i ti zed ,  carbonati zed , and m i l d l y  s i l i c i f ied brecc ia  occur
r ing i n  the back of the dr i ft and commenc i ng about 45 feet from the porta l . The l ens as exposed is about 20 feet 
l ong and 3 feet i n  maximum width and conta in s  both c i nnabar and native qu i cks i l ver,  a l i t t l e  pyr i te,  and man 
ganese ox ides . I n  cross sect ion the l ens is wedge shaped . I ts hang i ng wa l l  i s  probab l y  the fau l t  p lane  form i ng 
the north wa l l of the drift and d i pp ing 80° N .  I ts footwa l l  is a fau l t  surface d i pp ing 40° N .  and i n tersect ing 
the hang ing wa l l near the north fl oor of the dr i ft . A short  crosscut dr iven i nto the footwa l l  exposed l i tt l e  
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F igure 3 1 . Geo log i c  sketch of the C i nnabar ed i t  and Shop ed i t  of the Murphy prospect .  
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minera l i zat ion . If the assumpti ons concern i ng the l im i ts of the l ens a re correct, the ore body wi l l  probab l y  not 
con ti nue  far be l ow the dr i ft leve l . Samp les from the shear zone at  the surface above the dri ft are of l ow grade . 
Beyond the l ens the dr i ft turns s l i ght ly  to the south fo l l owi ng a narrow ca l c i ti zed fracture zone about 1 0  i n ches 
wide . At the face, the zone i s  cut by a set of subpara l l e l  fractures stri k ing N .  30° W .  and d i pp ing 45° N E . 
C i nnabar and a l i t t l e  pyr i te occur on the s l i ck  surfaces of the cross fractures wh i c h  l i e  i n  the hang i ng wa l l  of the 
ve in . 

Schee l i te occurs i n  a narrow str inger extend ing about 1 5  fee t a l ong the f l oor on the northeast s ide of the 
C i nnabar ad it and i s  sa id  to occur i n  sma l l  amount  at  other p l aces on the property . Ev i dence proves con c l us ive ly  
tha t  the  «: i nnabar formed after the  schee l i te and tha t  the  two have no genet i c  corre l a tion . 

The Shop Ad i t ,  trend ing about S .  65° E .  for 85 feet,  then about S .  35° E .  for an add i ti ona l  1 00 fee t, passes 
beneath the porta l  of the C i nnabar ad i t  at  a depth of about 60 feet . In add i ti on the ad i t  con ta i n s  two crosscuts ,  
one  35  feet from t he  porta l and trend i ng N .  42° E .  for 1 5  feet ,  t he  other 60  feet from the porta l a nd  trend ing 
N .  78° E .  for 65 feet (see fi gure 3 1 ) . L i t t le qu i cks i l ver m i nera l i zat ion was observed i n  these worki ngs, a l though 
shearing has  occurred i n  severa l p l aces . Many of  the shear  zones conta i n  brecc ia , occas i ona l  gouge,  and vei n 
l ets of ca l c i te and quartz . That part of the a d  i t  wh ich  trends S .  35° E .  fo l l ows for a short d i stance a l ong a 
fau l t  p l ane  stri k ing S .  30° E .  and d i pping 70° N .  The 65-foot crosscut  to the northeast exposes a sma l l  northwest
trend i ng shear zone conta i n i ng v i s i b l e  g l obu l es of nat ive qu icks i l ver . 

A 40-foot crosscut ad i t ,  dr iven N .  40° W .  from the edge of the road about 200 feet south of the C i nnabar 
ad it porta l ,  cuts a shear zone about one foot wide str ik ing  N .  60 ° W .  and d i pp ing  35° S .  A l i tt l e  c i n nabar is  
exposed in the 1 5-foot dr i ft on the shear zone . Be l ow the road a short d istance farther south i s  an  ad i t  trend i ng 
N .  1 0 °  E .  for 40 feet,  expos i ng numerous ca l c i te and occas iona l  quartz str ingers . 

An ad i t  dr iven dur ing the summer of 1 958 l i es about 0 . 4  m i l e  by road south of the C i n nabar ad i t .  I t  trends 
N .  82 ° E .  for 1 38 feet . Three samp les taken from the more prom inent  of severa l quartz-and gouge- impregnated 
shear zones of vari ab l e  width and att i tude assayed l ess than 0 . 2  pound of qu i cks i l ver per ton . Some of the quartz 
obta i ned i n  the ad i t  has been brecc ia ted , i nd i cat ing recurrent  movemen t  a l ong the fau l ts .  

I n  an exposure a l ong the edge of the road near the 1 958 ad i t, c i nnabar occurs as th i n  fracture coat i ngs . The 
exposed fractures are about 2 i n ches apart, str i ke S .  70° E .  and dip 80 ° E .  These frac tures are i n tersected by 
another set s tri k ing N .  1 5° E .  and d i ppi ng 65° to 70° E .  The zone is cut by severa l i rreg u l ar ca l c i te seams . 

MO CKS G U LCH PRO SPECT 

Locat ion :  SW�N E� sec . 1 7, T .  40 S . ,  R .  4 W . ,  on the west s ide of Brush Creek at  an  e l evat ion of about 
3, 400 feet . 

Owner: Unknown . 

Product ion :  None . 

H i story and deve l opment:  The prospect was owned for many years by Russe l l M i tche l l  and D .  A .  Wright of 
Jacksonvi l le .  I t  was he l d  on opti on for a short t ime d ur ing the ear l y  1 950 ' s  by a N evada tungsten m i n i ng com
pany . Deve l opment  consi sts of severa l cuts and a short ad it wh ich  was inaccess i b l e  when v i s i ted . Most of the 
work has been d i rected toward the deve l opment of schee l i te occurrences . No producti on of e i ther tungsten or 
qu icks i lver has been made . 

Geo logy:  Exposures are scarce because of a heavy cover of soi l and brush . Rocks exposed by the exca
vati ons are mai n l y metavo l can i cs of the Appl egate G roup . P lanes of sch i stoc i ty trend northeaster l y  and d i p  
steep ly  northwest .  

Loca l i nformants state that the ad i t  devel ops a schee l i te-bear ing shear zone about 3 feet wide . The ve i n  
stri kes near l y  d u e  east and d i ps 70° S .  C i n nabar occurs a s  pa i nt-th i n  coat i ngs o n  fracture surfaces i n  some of 
the open cu ts and a l so ,  accord i ng to reports , in the wa l l s  of the schee l i te vei n . 

WOODPECKER  G ROUP  

Locati on: SW� sec . 1 6 , -and NW� sec . 2 1 ,  T .  40 S . ,  R .  4 W . ,  on the s l opes of Brush Creek . 

O wners: U nknown . 

Product ion :  N one . 
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G enera l descri pti on : The group consists of four c l a ims  (Woodpecker N os .  1 ,  2 ,  and 3 and the C i r c l e  Park 
c l a im) l ocated in 1 94 1  by Va l er ie  Haski ns  and Pau l  Se ide l ,  Jacksonvi l l e .  Devel opment work done shortl y after 
d i scovery consi s ts of an opencut l ead i ng to a 35-foot ad i t  and severa l sca ttered test p i ts . The geol ogy of the 
depos i t  is s im i l ar to that of the Murphy prospect  to the north . 

PALMER CRE E K  PRO SPECT 

Former names: Hyde prospect; Davi son prospect; Dood l ebug prospect . 

Locat ion:  SE� sec . 3 ,  T .  40 S . ,  R .  4 W . ,  on the southeast-fac i ng s l ope of Ba i ley G u l ch ,  a tri bu tary of 
Pa lmer Creek .  I t  i s  reached from the McKee Br idge by 2 m i l es of grave l ed road up  the west s i de of the App l e
gate R iver, and  about 3 m i l es up the Pa lmer Creek road to  Bai l ey G u l ch . Tota l d i stance from Ruch  i s  1 1  m i l es .  

Owners :  Va ler ie  Haski ns ,  Wa l l ace  Haski ns ,  I van  McDonough ,  and Mari on Dun l ap . 

Product ion :  N one (? ) 

H i story: A l l uv i a l  go ld  i n  the bed of Pa l mer Creek recei ved cons iderab l e  a ttent i on from the ear l y  mi ners 
and i t  is probab l e  that the assoc ia ted c innabar was traced to i ts source i n  sect ion 3 many years ago . The Go l d  
P an  group o f  8 go l d  c l a ims l oca ted i n  1 9 1 9  i s  though t  t o  have covered t h e  area o f  presen t  c i nnabar deve l opment . 
I t  is reported by the Haskins brothers that severa l tes t p i ts and short ad i ts were dug and that sma l l h igh-grade 
go ld  pockets were recovered a l ong the banks of Pa l mer Creek, but the tota l product ion i s  probab l y sma l l .  G eorge 
A .  Hyde, who was operat ing the property dur ing the l a te 1 930 ' s  and possi b l y  ear l ie r ,  may have been the f irst to 
a ttempt exp l o i ta tion of the c i nnabar . Hyde set up a p l acer opera t ion on the creek and a ttempted to obta i n  both 
go ld  and c i nnabar . The quant i ty of c i nnabar proved too sma l l  to be econom i ca l l y recoverab le . In 1 940 the 
property was acqui red by R .  T .  Davi son , who erected a 2-tube retort and d i d  a l i tt l e  underground deve l opmen t  
work bu t  apparent ly  produced n o  qu i cks i l ver . Fo r  a short t ime  dur ing 1 942 and  1 943, t he  property was under 
opti on to Horse Heaven Mi nes, I nc . ,  which at  that t ime was a l so exp l or ing the Murphy prospect on Brush Cree k .  

I n  1 954 the present owners re l ocated the property . I n  May 1 957 the c l a ims were l eased t o  Chester C .  and 
Edward W .  Kub l i and Char l es S tearns . The property was l a ter sub leased to Arch ie  Adams of Adams M i n i ng & 
Expl orati on Co . Adams dr i l l ed 4 vert i ca l  ho les to an average depth of 225 fee t and severa l shorter ang l e  ho l es . 
Core recovery is sa id to have been good ,  but noth i ng was found to j us t i fy further deve l opmen t  work . Adams 
re l i nqu ished his sub- l ease in June 1 958 and the property reverted to i ts owners . 

Deve l opment: Deve l opmen t  cons i s ts of many trenches , test p i ts ,  and short ad i ts ,  mos t  of them dug i n  the 
search for go ld . Most  of the o l d  workings are caved . Two ad i ts driven i n to the north bank of the creek were 
exam i ned and mapped by Len Ramp (F i gure 32) . The l ower ad i t  i s  in a gu l l ey tri butary to Ba i l ey G u l ch at  an 
e l evat ion of about 2, 825 feet and i s  approximate l y  80 feet l ong . The upper ad it, whi ch i s  about 40 feet west 
and 1 5  feet h ig her , is 50 feet l ong . About 200 feet northwest of the ad i ts is a l arge ,  horseshoe-shaped open cut  
about 80 feet across and 15 feet i n  maximum depth . 

Geo logy: The ad i ts and opencut  expose severa l sma l l fau l ts of d iverse trends cutt ing metavo l can i cs of the 
Tri ass i c  App l egate G roup . W i th i n  the fau l t  zones the metavo l can i cs are sheared and l oca l l y  crushed . Part ings 
are common l y  fi l led w i th gouge and severa l conta i n  ca l c i te and quartz vei n l e ts as much as 3 i nches th i ck . One 
of the more prom inent  fau l t  zones exposed i n  the west wa l l  of the pit  i s  about 3 feet wide, trends N .  75° W . ,  
and d i ps 60° S .  Coarse l y  crysta l l i ne c i nnabar i s  s tri k i ng l y  d i sp l ayed as fracture f i l l i ngs i n  the quartz and ca l c i te 
vei n l e ts and as th i n  fracture coat i ngs and nuggets as much as a ha l f  i nch i n  d i ameter i n  the i n terven i ng a l tered 
rock . Accord i ng to the owners , th i s  m inera l i zed zone extends across the f l oor of the opencut .  Unfortunate l y ,  
mater i a l  cons idered t o  be  ore had been p i l ed on  top o f  the zone i n  t he  f l oor o f  t h e  opencut ,  preven t ing exam i 
nat ion . Th i s  materi a l , cons i s t ing of about 2 0  tons of a l tered metavo l can i c  rock and a l i tt l e  ca l c i te and quartz, 
conta i ned poss i b l y  0 .  5 percent c i nnabar i n  the form of nuggets and as fracture f i l l i ngs and th i n  coat i ngs on frac
ture surfaces . In  the wa l l  of the cut th i s  fau l t  zone i s  i n tersected by a seri es of fractures trend i ng  N .  35° E .  and 
d i pp ing 80° S .  Presumab l y  th i s  same frac ture zone i s  exposed in the northeast wa l l  of the cut . Here it conta ins 
about 4 i n ches of fau l t  brecc ia  but _ l i tt l e  or no  c i nnabar . Of the severa l other fau l ts and shear zones exposed in 
the wa l l s of the cut ,  on l y  traces of c i nnabar and occas iona l  nuggets have been found . 

The pri n c i pa l  m i nera l i zed zone  exposed i n  the ad i ts l i es wi th i n  an i rreg u l ar zone of shearing having an over
a l l  northwester l y  trend , a l though wi th in  the shear zone fracture l i nes trend in  severa l d i rect ions . 
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Len Ramp , August 1 96 1  

F igure 32 . Sketch of the underground worki ngs of the Pa lmer prospect . 

JUBY LOD E  

Locat ion :  SWi sec . 3 1 ,  T .  4 0  S . , R .  3 W . ,  l ess than ha l f  a m i l e  north o f  Squaw Creek . 

Owner : Wade  Crawford , Medford . 

Product ion :  N one . 

H i story and deve l opment: Most of the deve l opment work, wh i c h  cons i s ts of three short ed i ts and severa l 
opencuts ,  was done by Crawford i n  the 1 930 ' s . 

9 1  

G eo l ogy:  I n  the prospect  area amph ibo l i tes of the App l egate G roup have been i n truded by d i kes of quartz 
d i or i te wh ich  range in width from 1 i n ch to 30 feet . The amph i bo l i tes are cons iderabl y fractured and cut  by 
numerous i rreg u l ar s tr i ngers and sma l l  veins of quartz and ca l c i te . C i nnabar occurs as th i n  vein l ets , fracture 
coat ings,  and occas i ona l nuggets d istr ibuted a l ong fractures in the amph i bo l i te and as crysta l l i ne  specks in the 
quartz and ca l c i te .  The l atera l l im i ts of the c i nnabar m i neral i za t ion have not been determ i ned nor has any 
structura l feature capab l e  of loca l i zi ng apprec iab le  amounts of c i nnabar been found . 

RUBY QU ICKS I LVER PRO SPECT 

O ther names: Red Feather; Je ldness prospect . 

Locat ion:  SEi sec . 34 and SWi sec . 35, T .  40 S . ,  R .  3 W .  between 3 , 600 and 3 ,  700 feet i n  e l evat ion on 
the north s ide of Squaw Creek, a tri bu tary of the App l egate R i ver . The prospect i s  about 35 m i les  south of 
Medford . 

Owner: Arthur Je ldness . 
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Product ion :  A few pounds . 

QU I C K S I LVER I N  OREGO N 

H i story: The property, cons i st ing of 5 c l a ims,  was owned by D .  R .  Luper i n  l 938 and probab l y  ear l i er .  I n  
1 940 i t  was l eased to Ruby Mi nes, I nc . ,  a Wash i ng ton corporat ion . This  company bui I t  about 2 mi l es o f  road to 
the property from the Squaw Creek road and d i d  a l i t t l e  deve l opment work but produced no qu i cksi lver . I n  1 945 
the c l a ims were re l ocated by Andrew Je ldness , father of the present owner . I n  1 953 Arthur Je l dness erected a 
2-tube retort on a mi I I  s i te i n  the SW*SE* sec . 34 . I n  1 956 about 60 pounds of qu i cks i l ver was recovered from 
se lected h igh-grade ore treated in the retort . 

Deve l opment:  Deve l opment  consi sts of at l east 4 short ad i ts ,  2 shafts ,  and severa l opencuts d is tri buted a l ong  
the  m i nera l i zed zone for about 1 , 500 feet . None of  the  underground worki ngs,  except an i n c l i ned shaft about 
35 feet  deep,were access i b l e  when v.i s i ted by the wri ter . 

G eo l og�: The coun try rocks cons i st uf sma l l  i n terfi nger ing  bod ies of serpent i ne and granod i ori te that have 
been i n trude a l ong the east-trend i ng contact between h i gh l y  fo l i a ted Pa leozo ic  m i ca sch i sts to the south and 
metavo l can i c  rocks of the Applegate Group to the n orth . A ma jor fau l t , trend ing N .  45° to 70° E .  and d i pping 
35° to 45° NW . ,  roug h l y  fol l ows the con tact between the i n trus ive rocks a nd the sch i sts to the south . 

C i nnabar m i nera l i za t ion i s  confi ned l a rge l y  to zones of i n tense l y  sheared and brecc iated serpent i ne l y i ng 
wi th in  5 or 1 0  feet  of the contact wi th the footwa l l  sch i s t . Loca l l y wi th i n  these zones of i n tense shear i ng the 
serpent ine s i  I i c i f ied . C i nnabar i s  sparse ly  d is tri buted as d issem i nated specks and smeared fracture coatings i n  
the sheared serpent ine and s i l i c i fied roc k .  The sch i s t  and the granod i or i te ,  even where most strong l y  affected 
by the movement and hydrothermal  a l terat ion a l ong the fau l t ,  appear to be v i rtua l l y barren a l though it i s  re
ported that the granod i ori te conta i ns a l i tt l e  c i nnabar in p l aces . C i nnabar prospects are sa id  to be scattered 
a l ong the fau l t  for at l east 1 , 500 feet but on l y  a few of those thus far d i scovered have been of suff i c ien t  promise 
to encourage deve l opmen t .  

J E LDN ESS  and RHODES  PRO S PECT 

Locat ion :  N E* sec . 6 ,  T .  4 1  S . ,  R .  2 W . ,  on the crest and south s l ope of a wooded r idge between the forks 
of Squaw Creek about a quarter of a m i l e  northeast of the end of the Squaw Creek road . 

Owner: C l arence S tevens . 

Product ion :  None recorded; about one f lask produced . 

H i s tory and deve l opment:  N oth ing is known of the ear l y  h i story of the prospect except that i t  is though t  to 
be one of the many d i scovered by Andrew Je l dness d ur ing a lmost a l i fet ime of prospect ing i n  the area . C .  W .  
Rhodes he ld  an i nterest i n  the property a l ong wi th Je ldness dur ing the ear l y 1 940 's .  

The property i s  deve l oped by a 240-foot ad i t ,  wh ich  is  caved , a shaft about 40 feet deep, two shafts 1 0  feet  
deep,  and severa l opencuts . The shafts and opencuts are c l ustered i n  an  area about 300 fee t l ong and 1 00 feet 
wide . The porta l of the caved ad it I ies ab�ut 250 feet  down the f l ank  of the r idge to the southeast . 

G eo l ogy:  The workings on the crest  of the r idge expl ore i n tense l y  fractured and a l tered ferromagnes ian 
rocks ad jacen t to the ir  contact wi th re la t ive l y  una l tered Pa l eozo i c  ser i c i te sch i s ts . The ferromagnes i an  rocks 
are buff or " buckski n "  in co lor ,  grad ing to gray ish green in l ess a l tered p l aces , and are cu t  by an i n tr icate net
work of sma l l  fractures fi l l ed wi th a dark brown m ixture of l imon i te and c l ay . The frac tures appear to have ran
dom orien tati on a nd  none cou ld  be traced for more than a few fee t .  Mi nor brecc ia t ion has occurred a l ong some 
of them and the wa l l s are heav i l y  coated wi th l i mon i te . A few conta i n  d i sconti n uous quartz ve i n l e ts .  C i nnabar 
occurri ng as sma l l  pockets , narrow seams , and fracture coat ings was observed in some of the l arge fractures and 
a l so in sma l l er fractures cutt ing the ad jacent wa l l  rocks . At the time of v i s i t  severa l hundred pounds of " h igh  
grade" ,  composed part l y  of  l imon i te- impregnated nuggets of  c i nnabar, had  been p l aced i n  a box near  the  co l lar  
of the 40-foot shaft . Presumab l y  th i s  materi a l  was recovered from the shaft  but the bottom was fl ooded and lag
g ing  above the water l eve l preven ted exam i nat i on . Accord ing to the owner, severa l hundred pounds of s im i l ar 
materi a l  was retorted at the Rub)l prospect i n  1 957 and about 60 pounds of qu i cks i l ver was recovered . 

About 1 00 feet north of the shaft two shafts about 1 0  feet deep have been sunk a l ong northeast-trend ing 
fractures . Two rough l y  para l l e l  fractures about 4 feet apart and trend i ng  N .  65° to 70° E . ,  a l ong which m inor 
brecc ia ti on has occurred , are exposed i n  the eastern shaft . A s i ng l e  fracture trend i ng about N .  50° E .  is ex
posed in the western shaft about 15 feet away . No c i nnabar was v i s i b l e  in e i ther shaft but samp les of l imon i t i zed 
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c l ay and brecc iated rock conta i ned i n  the fractures were panned and found to conta i n  traces of c i nnabar . 
The ad i t ,  sa id  to penetrate the area beneath the shaft, trends about N .  35° W .  at the porta l . D i fference 

i n  e l evat ion between the shaft co l lar  and the adit i s  about 1 1 5 fee t .  The surface of the dump cons i s ts ma i n l y 
of epidote-ri ch rocks thought to be l ong to the Pa l eozo ic  sch i s ts . Crysta l l i ne c i nnabar was found on the dump 
i n  rock fragments cut by ve i n l ets of ca l c i te and quartz . Many of the s l i p  surfaces are coated wi th hemat i te . 

RED STAR PRO SPECT 

Locat ion :  W�NWi; sec . 1 7, T .  41  S . ,  R .  2 W . ,  about 300 yards southeast of Map le  De l l Gap  a l ong the 
Wards Fork Gap  tra i l ,  wh i ch branches from the Ye l l owjacket R idge road . 

Owner: Dona l d  0 ' Br ien . 

Product ion :  N one . 

H i story and deve l opment: I t  is reported that qu i cksi l ver used by an ear l y-day p l acer m i ner was obta i ned 
from th i s  occurrence . Ev iden t l y  the amoun t was sma l l .  The present c l a ims were l ocated on N ovember 1 8, 1 938, 
by E ugene Mee and John 0 ' Br ie n ,  father of the presen t  owner . 

Devel opmen t  cons ists of a 20-foot opencut  l ead i ng to an 8-foot ed i t  and,  about 1 5  feet  l ower, a 25-foot 
adi t .  The opencut  is near l y fi l led w i th caved rubb le . Severa l sma l l  prospect p i ts are scattered about the im
med ia te area . 

G eo l ogy: The coun try rock is a coarse-gra i ned fo l i ated-to-mass ive c h l or i te -epidote sch is t . The opencut  
and two tunne l s  extend northward i n to the h i l l  a l ong an i l l -defi ned fau l t  trend ing N .  5° E .  and d i pp ing steep ly  
westward . The  rocks exposed i n  the  l ower tunne l a re  d i st i nc t l y  fo l i ated , whereas those i n  the  worki ngs above 
are not . Rock on both s ides of the fau l t  i s  cut by n umerous d i scon t inuous ve i n l ets of ca l c i te and a few of quartz . 
The largest exposed ve in  le t  is composed of ca l c i te and is about 3 i nches in maximum th i ckness and trends near l y  
norma l to  t he  fau l t .  

Ev idence that fau l ti ng has occurred ex i sts large l y  i n  the d i fference i n  atti tude of the fo l i at ion and m i nor 
fractur ing on opposi te s i des of the fau l t .  Fo l i at ions  in the l ower tunne l  trend N .  70° W .  and d i p  2 1 °  N .  on the 
footwa l l  side and on the hang i ng wa l l  s ide near l y  para l l e l  the fau l t .  Narrow frac tures on oppos i te sides of the 
fau l t  in the upper workings d i p  toward each other . Brecc ia tion has occurred a l ong some of the fractures and oc
cas iona l l y  they are •fi l i ed w i th narrow ca l c i te ve in  l e ts .  H ydrotherma l  a l tera t ion of the wa l l  rocks i s  s l ight . 

Very l i tt l e  c i nnabar was observed i n  the worki ngs; however, i n  severa l p ieces of broken rock p i l ed near the 
entrance to the opencut ,  crysta l l i ne c i nnabar is stri k ing l y  d i sp l ayed in the ca l c i te seams and a l so in the rock 
immed i ate l y  ad jacent to the ca l c i te .  

BR ICK P I LE PRO SPECT 

Locat ion :  Sees . 4 and 9 ,  T .  40 S . ,  R .  1 W . ,  on the north-fac i ng s l ope of  the r idge north of C i n nabar 
G u l ch ,  whi ch en ters the Litt le App legate R iver from the west . The prospect  i s  access i b l e  on l y  on foot , and may 
be reached by wa l ki ng  ha l f  a m i l e  down the s l ope from a spur off the G l ade Creek road . 

Owner: T imber Products Co . ,  Medford . 

Product ion :  N one recorded; a few f l asks probab ly  produced . 

H i story: Denn i s  ( 1 903) reports that c i nnabar was d i scovered i n  th i s  area i n  1 868 .  I n  1 87 1  a Mr . Mu l l i n  
constructed a crude furnace and attempted , i n  a prim i t i ve way ,  t o  reduce the surface ores . For a short per iod 
he succeeded i n  supp l y i ng the l oca l  demand of the p l acer m iners ,  but the escape of mercur i a l  fumes from h i s  
rude l y  constructed furnace soon sa l i vated h i s  men  and the  pro ject was  abandon ed . I n  1 899 these c l a ims were 
re l ocated and in 1 90 1  the property was acqu i red by a Montana company wh ich  d i d  cons i derab le  devel opment 
work . O ther c l a ims are sa id  to have been l ocated i n  the same area by other i n terests . 

The property was acqu i red -by the Oregon-Montana M in i ng ,  Mi l l i ng & Manufactur i ng Co . i n  1 9 14 ,  and by 
the T imber Products Co . of Medford , Oregon , i n  1 938 . I n  1 94 1  about 600 feet of o l d  worki ngs were c l eaned 
out by a group of l essees . O ther than th i s ,  no s i gn i fi cant  work i s  known to have been done s i nce  the t ime of 
the Denn i s  report, and a l l  of the workings are caved . 

Deve l opment :  Remai ns of an o ld  bri ck furnace l i e near creek l eve l  at the southern edge of a grave l ed 
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terrace about a th i rd o f  a m i l e  west of the App l egate R iver . The m ine  worki ngs are u p  the h i l l  to the sou th and 
west . A short d istance downstream from the furnace , an old road l eads up the r idge for about ha l f  a m i l e  to the 
caved porta l of a tunne l ,  wh ich  from the s i ze of i ts dump may con ta i n  400 to 600 fee t  of worki ngs . The Oregon 
Dept . of Geo l ogy and Mi nera l Indus tr ies { 1 943) reports the exi stence of another ad it about 200 feet  in e l evation 
above th i s  tunne l , and the dump of perhaps a sha l l ow shaft l y i ng s ti l l  h i gher . 

G eo l ogy: The rocks of the area i nc l ude weak ly  sch i stose to mass ive amph ibo l i tes and s i l i ceous metased i 
ments . L i tt l e  i s  known about the d i s tr i buti on and occurrence of c i nnabar . Denn i s  ( 1 903) states , " The c i nnabar 
of this d i s tri c t  occurs i n  very fine crysta l s  saturat ing a gangue of gran u l ar ca l c i te; the veins have near l y  a north 
and south strike and d i p  a t  an ang l e  of 48° W . "  The O regon Dept . of G eo l ogy and Mi nera l l ncLstri es { 1 943) 
reports as fo l l ows: 

" I n  the uppermost ad i t , at the porta l , there is a shear zone that trends S .  43° W .  and d i ps 37° NW . 
As th i s  trend is s im i l ar to the underground worki ngs, i t  may be that th i s  shear zone defi nes the hang i ng 
wa l l  of the ore body . The ore is i n  a s i l i c i fied port ion of the coun try rock . N umerous quartz str ingers 
cu t  the rock wh ich  i s  we l l  s i l i c i f ied . Oxid i zed portions have a rust-brown co l or; the preva i l i n g  co lor 
i s  buff . The c i nnabar occurs as sma l l  crysta l s ,  averag i ng about l/8 i n ch i n  l ength a l though there i s  
some evidence of  ' pa i n t . '  Some speci mens are reg u l ar l y  spotted wi th c i nnabar . A few very sma l l  grai ns 
of su l phi des were seen . "  

S I S K IYOU GAP PRO S PECT 

Locat ion:  N E* sec . 34 ,  T .  40  S . , R .  1 W . ,  about 1 ,  5.00 feet  a i r l i ne  northeast of  and about 300 feet be  I ow 
the l eve l  of S isk iyou Gap at the head of the L i tt l e  App l egate R iver . 

Owner: G ordon Meh l . 

Product ion :  N one . 

Deve l opment: Deve l opment  consi sts of a 50-foot ad i t  and an opencut 1 2  fee t  deep wh i ch  connects w i th the 
face of the dr ift . A l l of th is  work is sa id  to have been done by Ray E l l i ott and assoc ia tes dur ing 1 957 . 

G eo l ogy: The coun try rock i s  a medi um-gra i ned hornb lende quartz d i ori te . Severa l quartz-fe l dspar peg
mati te ve ins of random orien tati on are exposed i n  the worki ngs . The l argest seen was 6 i nches th i c k .  The open
cut and the l ast 1 0  feet  of the ad i t  expl ore a zone ,  2 to 3 feet wide , of crushed and thorough l y  a l tered quartz 
d i ori te trend i ng N .  55° E . ,  d i pping 80° NW . ,  a nd l y i ng wi th i n  a shear zone at l east 20 feet  wide . The gouge 
zone consists a l most ent i re l y  of vari co lored c l ays and l imon i te . The wa l l  rocks have been a l tered , though not 
so i n tense l y ,  a l ong numerous c l ose l y  spaced subpara l l e l  fractures . A spr ing i s su ing from the s l ope above and 
penetrat i ng the frac tured rock i s  probab ly  respons i b l e  for part of the a l tera t ion . 

N o  c i nnabar was v i si b l e  i n  any of the worki ngs; however , samp les of both the gouge and the fractured but 
l ess a l tered wa l l  rocks were panned and found to conta i n  a sma l l  number of f ine c i nnabar crysta l s . A sma l l  a
mount of pyr i te was a l so found in pann i ngs of the wa l l  rock . 

P I C KETT CRE E K  AREA 

The P i ckett Creek area l i es about 12 a i r l i ne m i l es northwest of G rants Pass in the cen ter of Joseph i ne  County . 
The area is b i sected by P i cke tt Creek, wh ich  heads i n  the v i c i n i ty of O n i on Mounta i n  and f l ows westward about 
5 m i les  to the Rogue R i ver a t  Robertson Bridge . Topograph i c  coverage for the area is  g i ven on the Se lma  quad
rang l e  map .  

The area i n c l udes s ix  qu icks i l ver prospects ,  but on l y  three are descri bed be l ow . The others (Contact, Pos
tern , and Wo l fe prospects) , in wh ich  on l y  traces of qu icks i l ver were reported,  are l i sted in Tab l e  5 at  the end 
of the sect ion on southwestern Oregon . Qu i cksi l ver product ion tota l s  42 pounds, a l l  of wh i c h  was produced at 
the P i ckett Creek m i ne in 1 932 . The host rocks are sandstones , sha les, and m i l d l y  metamorphosed vo l can i c rocks 
of the Jurassi c Ga l i ce Formati on .-



PART I I ,  CHAPTER l .  SO UTHW ESTERN O REGO N 95 

EMPIRE M I N E  

Location: NW:! sec . 3 ,  T .  36 S . ,  R .  7 W .  about 13 m i l es west of G rants Pass and on the Shaw Creek 
s ide of the d i vide between P i ckett and Shaw Creeks . It i s  access i b l e  via a s ide road branch ing  from the Shaw 
Creek road . 

Owner : Le l a  Briggs . 

Product ion :  N one . 

H i s tory and deve l opment:  Four c l a ims, i nc l ud i ng the prospect, were l ocated by Lester R .  Briggs i n  1 93 1 . 
Underground work, most of wh i ch was done prior to 1 940, consi s ts of two short ad i ts ,  one above the other, and 
a sha l l ow shaft . These worki ngs, now caved , are scattered a l ong the course of a sha l l ow northeast-trend i ng 
draw . The upper ad i t  is reported to be about 80 feet long ,  the l ower about 45 feet l ong , and the shaft about 35 
feet deep . I n  recent years a l arge opencut  about 200 feet  l ong , fo l l owi ng the contour of the h i l l ,  destroyed 
the porta l of the upper ad i t . A sma l l  retort and two ore b ins in comp l e te d i srepa i r  rema in  on the property . 

G eo l ogy: The country rocks are mass ive to sch i s tose metavo l can i cs ,  and where exposed by the opencut are 
considerab l y  oxid i zed . A sma l l  part of the rock on the upper ad i t  d ump is dark g reen and has a s l i ck,  sh iny  ap
pearance , probab l y  caused by the presence of considerab le  c h l ori te . A samp le  of the upper ad i t  dump assayed 
0 . 30 pounds qu icks i l ver  per ton . A samp le  of severa l tons of oxid i zed rock rema i n i ng in the ore b ins  assayed 
0 .  50 pounds per ton . 

P ICKE TT CRE E K  M I N E  

O ther names: Carneg ie  m i ne; Duva l l and Powe l l prospects . 

Locat ion:  Sec . 33, T .  35 S . ,  R .  7 W .  about 3 .  2 m i l es west by road up P i ckett Creek from Robertson Bridge 
and 300 yards south by tra i l  a l ong a sma l l  tri butary of P i ckett Creek . The worki ngs are near l y  concea l ed by 
underbrush . On the oppos i te side of P i ckett Creek from the mouth of the tri butary are two d i l ap idated cabi ns 
and a sma l l  p i l e  of br i cks ,  presumab l y  the rema i ns of a sma l l  retort . 

Owner: . Frank Me l v i n . 

Product ion :  42 pounds . 

H i story and deve l opment:  C l a ims presumab l y  cover ing th i s  prospect were l ocated i n  1 93 1  by J .  M .  F armer 
and E .  T .  Carneg i e . J .  C .  Wi  I son acqu i red the property i n  1 932 and ,  accord i ng  to records , produced 42 
pounds of qu icks i l ver during that year us ing a sma l l  rotary retort . In 1 938 the property was opera ted by J .  C .  
H i rchfe l d  and assoc ia tes but no product ion was made . The property was he ld  for a t ime dur ing 1 954-55 by E .  F .  
Duva l l  and G rant  Powe l l and was re l ocated by Me lv i n  i n  J u l y  1 956 . 

Devel opment  i nc l udes a sha l l ow shaft, severa l sma l l  p i ts ,  and three short crosscut  ad i ts ,  a l l  l y i ng  wi th i n a 
1 00-foot-square area a l ong the western edge of the creek . 

G eo l ogy: The coun try rocks are contorted sandstones and sha l es of the Jurass i c  G a l i ce Formati on . The two 
southernmost  ad i ts ,  wh i c h  are connected by a drift, wh ich  is in turn connected to a rai se to the surface and to 
a 5-foot w inze ,  are in fractured and a l tered med i um-gra i ned sandstone conta i n i ng crump led l enses of sha l e .  The 
drift and connected worki ngs expl ore a norther l y  trend i ng shear zone where i n  the sandstone is a l tered, loca l l y  
s i l i c i fied and c u t  b y  i rreg u l ar l enses and ve i n l ets o f  quartz . The northernmost ad i t  l i es a l most ent i re l y  i n  h igh
l y  con torted b l ack sha l e  cut by  numerous ve i n l ets and  sma l l bunches of  quartz . The  shaft, co l l ared i n  sandstone 
near the porta l of the northern ad i t, i s  fu l l  of water but is  said to be about 20 fee t  deep . No c i nnabar was ob
served in any of the accessi b l e  worki ngs . 

RED LE DG E C I N NABAR 

Locat ion :  Center of south edge of sec . 1 ,  T .  36 S . ,  R . 8 W .  , near head of P i cke tt Creek, about 1:! m i I es  
a i r l i ne northeast of On i on Mounta i n  Lookout .  From the southeast base of On ion Mounta i n  a road l eads north
east about three-quarters of a m i I e to a sma I I cabin on the property . 
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Owner: J .  E .  Ham l i n ,  G rants Pass . 

Product ion :  N one . 

H i story and deve l opmen t: A l ong the crest of the r idge south of the cab i n  are severa l short tunne l s , shafts , 
and opencuts wh i ch were dug by Ham l i n  and various l essees over a peri od of many years i n  search for go ld . 
These worki ngs l i e i n  a mass of serpen ti n i zed per idoti te . 

The pri n c i pa l  c i nnabar deve l opment I ies about ha l f  a m i l e  by trai I east of the cabi n . H ere two c l a ims ,  the 
Red Ledge and the Mercury K i ng l ocated in 1 93 1 ,  l i e  end to e nd and extend rough l y  N .  45° W .  across the 
northeast-fac i ng s l ope of a steep ri dge . Deve l opmen t  consi sts of two or three hand-d ug open cuts . The on l y  one 
v i s i ted by the wri ter was near the m idd l e  of the Red Ledge c l a im . It was about 1 0  feet across and 8 fee t  deep . 

Geo logy:  Rocks exposed i n  the v i e i r:� i ty of the opencut  cons i s t  of massive green ish to green i sh-gray ch l ori 
t i zed tuffs and andesi tes of the Jurass i c  G a l i ce Formati on i n terrupted by a l ayer of th i n -bedded maroon-red tuff . 
The red tuff band , wh ich  is about 1 0  fee t  th i ck, is exposed at i n terva l s  a l ong the h i l l s ide for severa l hundred 
feet in a norther l y  d i rect i on . In the opencut,  ch l ori t i zed tuffs be l ow the red band con tai n scattered , fi n e l y  
crysta l l i ne  part i c l es o f  pyri te i n  vari ous stages o f  oxidat ion . C i nnabar occurs l oca l l y  a l ong frac ture surfaces, 
which were probab ly  produced ma i n l y  by joi n t i ng , s i nce l i tt l e  evidence of movement  was observed . The · rocks 
are we l l  i ndurated and apparent l y  were impregnated by the c i nnabar-bear ing so l ut i ons on l y  a l ong the joi n ts . 

BR IGG S CRE E K  AREA 

The Bri ggs Creek area,  whi c h  i s  primari l y  one of gold and chrom i te ,  i n c l udes three c i nnabar prospects i n  
west-centra l Joseph ine  County; one i n  T .  3 6  S .  1 R .  9 W . , a n d  two i n  T .  3 7  S . ,  R .  9 W .  The prospec ts I ie  i n  
the dra i nage o f  Briggs Creek,  a tri bu tary enteri ng the I l l i no is  R iver from the northeast . Very l i tt l e  work has 
been done on any of the prospec ts and no product ion made . A l l are in rocks of pre-Tertiary age . The area is  
covered by the Se lma topograph ic  quadrang l e . 

LAST CHANCE G ROUP  

Locat ion :  Sec . 1 5 , T .  37  S . ,  R .  9 W . ,  on So l d i er Creek,  a tri bu tary o f  Br iggs Creek a nd  t h e  I l l i no is  R iver . 

Owners : Unknown . 

Product ion :  N one . 

H i story: Accord i ng to Treasher (unpub l i shed department m ine-fi l e  report, 1 942) the area was prospected 
many years ago in search of go ld . C i n nabar was known to be present  but  was not exp l o i ted unt i l J u l y  1 94 1 , 
when the c l a ims were re l ocated by J .  A .  Hance . E .  H .  Messenger and Fred L i nkhart were g iven an i n terest to 
he l p  deve l op the property . A few sha l l ow p i ts were dug ,  but these were caved and fu l l  of water at the t ime of 
Treasher ' s  v i s i t i n  J u l y  1 942 . There i s  no  record that any further work has been done on the property . The pres
ent wri ter found a l l worki ngs in access i b l e  and was unab l e  to l ocate any l oca l res i dent  fam i l iar  with the prospect . 

G eo l ogy :  Treasher reports: " The overburden is qui te heavy and rock outcrops are scarce . The tra i l to the 
property i s  on a gran i ti c  rock probab ly  d i or i te ,  but this changes to a gne i ss i c  rock wi th the deve l opmen t  of con
s iderab l e  hornb l ende and some biot i te . Th i s  mater i a l  may be a contact auri c l e . Serpent ine  covers the rest of 
the area . The ' c i nnabar l edge ' appears to be a l ong the contact of the serpent i ne and the gne i ss . The contact 
zone is severa l feet wide,  is i n tense l y  sheared and thorough l y  softened . The so i l  over l y i ng the l edge conta i ns 
c i nnabar that can be seen by pan n i ng . The grade is l ow .  I t  is reported tha t soft, decomposed serpent ine con
ta in s  up to 8 pounds per ton of qu i cks i l ver . "  

L IG HTN I N G  R I D G E  PRO SPECT 

Loca tion :  Near the north edge of sec . 24, T .  36 S . ,  R .  9 W . ,  on a sharp-crested ridge . The prospect i s  
about 20 m i les  from Ga l  i ce v ia  t he  Chrome R idge Road . 

Owners: Lester Smi th and Pau l  Ba i rd ,  Canyonvi l i e .  
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Product ion :  N one . 

QU I C K S I LVER I N  OREG O N  

G enera l descr ipt ion :  The fol l ow ing i s  from reports by App l i ng ( 1 958) and Ramp (unpub l i shed department 
m ine-fi l e  report , 1 960) . The prospect is deve l oped by two pi ts 5 feet deep and a trench 3 to 6 feet deep (see 
F igure 33) . The coun try rocks cons i s t  of t ight ly  fo l ded quartzi tes , m i ca sch i s ts ,  and amph i bo l i tes that appear to 
be whol l y  gradat iona l . Sma l l  pods of rhodon i te ,  m ixed manganese oxides, quartz, and a l i t t l e  garnet  occur a
l ong the crests of sma l l  fo lds . The pods are assoc ia ted w i th bedd i ng-p lane fractures that s tri ke N .  1 0 °  W .  to 
N .  25° W .  

C i nnabar occurs a l ong fractures i n  the manganese m i nera l s  i n  one of the pods . Of two samples  assayed by 
the department, one contai ned the equ iva l en t  of 3 . 30 pounds of qu i cks i l ver per ton , and the other 1 6 . 7  pounds 
per ton . The depos i t  appears to be of very l im i ted s i ze .  

SWEDE  BAS I N  PRO SPECT 

Locat ion:  NW! sec . 1 ,  T .  37 S . ,  R .  9 W . ,  about one mi l e  west of Swede Bas i n  and a th i rd of a m i l e  south
west from the end qf the On i on Creek road . 

Owner: Jack Eggers . 

Product ion :  N one . 

H i story: John W .  Eggers ,  father of the present owner, l ocated the property i n  1 926 and prospected i t  spo
rad i ca l l y  unt i l his death in 1 948 .  In 1 958 the 4 c l a ims were re l ocated by Jack Eggers ,  George Eggers ,  and 
Jack W i l son . 

Deve l opmen t: Devel opmen t  consi sts of an i nc  I i ned shaft and severa l p i ts and bu l l dozer trenches . The shaft, 
now caved a few feet be l ow the co l l ar, i s  sa id to be abou t 36 feet deep on a 45° i n c l i ne .  

G eo l ogy: The country rocks are fe l s i t i c  and amygda l o ida l  metavo l cani cs of the G a l i ce Format ion o f  Juras
sic age . The shaft exp l ores a shear zone ,  wh ich  is  about 3 fee t  wide and stri kes N .  75° W . ,  in a l tered and 
softened l igh t-col ored metavo l can i cs . W i th i n  the shear zone the rocks have been reduced to a dark red m ixture 
of c lays and i ron oxides . A samp le  of this ma teri a l  from the shaft dump conta i ned on l y  a trace of c i nnabar . 

A l l uv i um in a swampy area l y i ng a few hundred yards south of the shaft y ie lds sma l l  amounts of c i nnabar on 
pann i ng . Severa l cuts and auger ho les  have fa i l ed to d i s c l ose the source of the f l oat . 

BARK LOW MO UNTA IN  AREA 

The Barkl ow Mounta i n  area I ies in the northeastern part of Curry County a t  the head of S ixes River in T .  
32 S . ,  R .  1 3  W .  I t  was not v i s i ted by the wri ter . The on l y  known qu icks i lver depos i t  i s  the Harmony prospect . 
The fo l l ow ing report was compi l ed from notes taken by A .  0 .  Barte l l i n  Oc tober 1 940 and from i nformation fur
n ished by the present owners . The area is  covered by the Powers topograph i c  quadrang l e . 

HARMO NY PRO SPECT 

Locat ion :  Sec . 35, T .  32 S . ,  R .  1 3 W . ,  about 300 feet up the south bank of Benson Creek . l t i s acces
s i b l e  by about 6 mi l es of tra i I l ead ing westward over Barkl ow Mounta i n  from the Johnson Creek road . 

Owners :  Dan ie l  D .  Keohane,  A .  C .  Schafer, B .  P .  Harmon , D .  B .  Harmon , and Joe Knox . 

Product ion :  N one . 

H i story and deve l opment: The two ori g i na l  c l a ims ,  the F ixus and the Crysta l ,  were l ocated about 1 937 by 
J .  A .  O l son and D .  E .  Needham . Succeed i ng O l son and N eedham as owners of the property were Bob Harrison , 
Wa l t  Mari on , Joe Knox, and Art Tra i n . The property was rel ocated by the present owners about 1 950 . Deve l 
opment cons i s ts o f  four or five sma l l  opencuts and a short ad i t .  There i s  no record of product ion o r  o f  i nsta l l a t ion 
of any reduct ion equi pment . 
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Geology: The country rocks cons ist of o greenish ond part ia l l y serpen ti n i zed sandstone cong lomerate in con
tact w i th a steep ly  d i ppi ng l ayer of sha l e . Both are probab ly  of the "Myrt le formation " of Cretaceous age . The 
str i ke of the contact is  approximate l y  N .  35° E . ,  and i ts dip i s  steep ly  northwest .  C i nnabar occurs i n  the con
g l omerate immed iate l y  ad j acent to the steep l y  d i pp ing sha le  hang ing wa l l .  The c innabar occurs both as d i s
sem inations and as  th in coati ngs surround ing the pebb les . Traces of  c innabar can be found a l ong the contact for 
more than 1 , 000 feet . An 8-foot channe l samp le  from one of the cuts assayed 0 . 2  pounds of qu icks i l ver to the 
ton . Another channe l samp le  5 feet i n  l ength assayed 3 . 05 pounds per ton . Another assayed 0 . 1 5  pounds per 
ton . 

RED FLAT PLACERS AREA 

Red F l at i s  a sem i - l evel area ad jacent to the N orth Fork of P istol R iver in T .  37 S . ,  R .  1 3  W . ,  Curry 
County , about 1 7  m i l es by road east of Gold Beach . The map of the Gold Beach quadrang le  g ives the topog
raphy of the area . 

P l acer operati ons to recover both gold and qu icks i l ver from the res idua l  so i l s  of the f l a t  were begun in the 
ear ly  1 930 's . S i nce that time , severa l l arge groups of p l acer c l a ims have been located and there has been con
siderab le  prospecting acti v i ty . Concentrat ing equ i pment and sma l l  retorts have been erected , but there is no 
record of product ion . Presen t ownersh ip  and property boundaries are not accurate l y  known . Organ i zat ions and 
i nd iv idua l s  i nvo lved over the years have been The Red F l ats Assoc iat ion or Red Go ld  Min i ng Co . headed by 
Mary Smedberg and J .  A .  Wa l sh ,  both of Go ld  Beach; Red R idge Min ing Co . ,  represented by Harry Hedder ley 
of Go ld  Beach; The G lade Creek P l acer Assoc iat ion; and numerous others . 

Most of Red F l at  appears to be under l a i n  by various types of peridot i te wh i ch  has been serpenti n i zed to 
vary ing degrees . Red c l ayey soi l ,  a product of weather ing ,  i n terspersed wi th l oose bou l ders of serpentine and 
peridot ite, form the surface mantl e .  S ince the terra i n  i s  fa i r l y  l eve l , the products of weathering are on l y  s l ow
l y  removed . At least one prospect ho le sunk to a depth of 30 feet fa i l ed to penetrate bedroc k .  Both ci nnabar 
and native qu i cksi l ver occur loca l l y  in  the soi l s  of the f la t  but nowhere are representative samp les known to 
have been taken that assayed more than a sma l l  fract ion of a pound of qu icks i l ver per ton . Parts of the depos i t  
have been samp l ed for n i ckel by  the departmen t (L i bbey and  others , 1 947) and by  the  U . S .  Bureau of Mi nes 
(Hundhausen and others , 1 954) . Dr i l l -hole samp les tested for n i cke l  were a l so assayed for qu icks i l ver, but re
su l ts were not favorab le . 

D IAMO N D  CREE K  PLACERS AREA 

The D i amond Creek p lacers are on the North Fork of D i amond Creek in the extreme southeastern corner of 
Curry County . The depos i ts ,  at  an e l evation of about 2 , 1 50 feet,  extend southward a l ong the creek i n to Ca l i 
forn i a . Those i n  Oregon l ie i n  sec . 1 6 ,  T .  4 1  S . ,  R .  l O W . ,  i n the Chetco Peak quadrang le . Presen t owner
sh ip  is  unknown . The property was equi pped wi th hydrau l i c  equ i pment i n  1 929 and o sma l l  amount of ground 
has si nce been s l u i ced by various owners and l essees . L i tt l e  work has been done for many years . The geol ogy 
and deve lopment are descri bed by Cater and Wel l s  ( 1 953, p .  1 26-7) as fo l l ows: 

" The c innabar is scattered a l ong fine jo int  fi ssures in  a mass of propy l i t i zed d iori te . The fe ldspar in 
this rock has been comple te ly  a l tered to kao l i n i te and seri c i te ,  and the amph ibo le  has been a l tered to 
l imon i te . The a l tered d ior i te is exposed over the top of the ridge west of the camp and farther west 
i s  i n  contact wi th ,  or conti nuous wi th ,  the d i kes pass i ng near the Sunny Brook prospect . A tongue of 
serpent ine crops out to the north, and to the east l ess a l tered rocks occur, i n c l ud ing e i ther a fresh 
hornb lend i te or gabbro conta in ing i nc l us ions of serpent ine . 

" The orig i na l  l ocator , John G ri ffi n ,  dug a d i tch a l ong the top of the ridge and ground-s l u i ced 
what was or i g i na l l y  a sma l l s l ide . The water was run through a 1 0- inch s l ui ce box equi pped wi th 
Hungarian b lock r iff l es . The concen trates were retorted in two 4-inch p ipes . Later equ i pment, i n
sta l l ed by the J .  I .  L .  Dredg ing Co . of Spokane , which l eased the property was essenti a l l y  a 
refi nement of the above . A 3-i nch g iant was operated in the s l ide and the materi a l  run through a 
series of s l u i ces i n  an attempt to concen trate the heav ier c innabar crysta l s  by grav i ty separat ion . 
The process was extreme ly  i neffi c ient,  operat ions were abandoned , and the property has been i d l e  
a number of  years . "  
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PRO SPECT NAME LOCAT ION CHARACTER OF DEPO S I T  DEVE LO PMENT D I SCOVERER INFORMATION SAMPLE I N FORMATIO N  Assay 

Sec . Twp . Rge . & DATE SOURCE Date Descript ion l b . /ton 

COO S COU N TY  

F u l l er Qu icks i l ver 1 0  32S l OW  Near head west fork o f  Cow C k . ( 1 ) . 9- 1 2-4 1  1 0-ft . channel samp le  0 . 1 
prospect 2 m i l es east Eden G uard Stat ion . 

C URRY CO U N TY 

C l arno prospect  9 35S 1 4W On Euchre C k .  abou! 1 m i l e  Qu ick s i l ver and c i nnabar i n  J .  W .  Press ler  
east of  Oph i r . gold p l acer . G rants Pass 

Rhyo l i te c l a i m  30 32S l OW Unknown Shal l ow open cu ts . M . J . Carmi chae l Dept . Bu l l . 1 4-C 1 939 None None 
1936  Vol . 1 ,  e ·  79 

DOUGLAS CO UNTY 0 c 
Abeene property 1 8  25S 4W Unknown (2) () 
Ba l dwi n prospec t  7 29S 8W About 3 m i . n .  of Camas Val ley Unknown ( 1 )  8- 1 1 -4 1  None 0 . 3  

7\ Vl 
r 

Banfi e l d  m ine  34 3 1 S  2W On tr ibutary of Drew Ck . about C innabar reported w i th  3500 ' of  underground H . Banfie l d  ( 1 900) Dept . Bu l l . l 4-C < 
.6 m i . sou th of Drew . copper in greenstone . worki ngs . 5 ed i ts . Val . 1 ,  p .  1 2 8/9 m ;;:tl 

Chaney prospect  S!28S 4W (2) z 
Drew prospec t  SE l l  3 1 S  2W a mi . east of Drew . Traces of c innabar in a l tered 25-foot od i t & 1 5- Dave Cri spen Exami ned by 0 ;;:tl fau l t  zones in Terti ary tuffs foot shaft . (about 1 925) wri ter m 

& basa l t .  () 
C i nnaba"r a long frac tures 

0 
G l ide prospec t 23, 26 26S 4W On east s l ope of Jack Mtn . Short ad i t  and sma l l  Tom Nei l Exam i ned by z 

about 3 mi . SW of G l ide . in m i l d l y  a l tered basa l t .  p i ts . (about 1930) wri ter 

Harki ns prospec t  22  3 1 S 2W About 3 mi . south of Drew . C i nnabar in sma l l  fracture Prospect p i ts . D ave Cr i spen 3- 1 6-42 0 . 7  
zones i n  sch i s t  & amphibol i te .  M i l o, Oregon 

Lucky Cuss c l a ims 3 1  30S 2W H i g h  on south wa l l  of South Traces of ci nnabar a l ong 2 bu l l dozer cuts . D ave Cri spen Exami ned by 
Umpqua R i ver canyon 3 mi . frac tures in sch i s t .  (about 1 925) wr i ter 
west of T i l l e r . 

Mann ing prospect 2, 3 25S 4W Unknown . (2) 

May prospect  27 30S 2W Unknown . ( 1 ) 1 -23-40 Q uartz wi th c innabar 5 . 8  

Morris prospect 6 3 1 S  4W Unknown . ( 1 )  Fau l t  gouge wi th free qu i cksi lver 2 . 8  

Ross c l a ims 1 7, 1 8  29S 1W O n  ri dge n .  of Budd Ck . 1 mi . Cha l cedony vei n l ets w i t h  c in- Dove Cri spen Dave Cri spen 3- 1 -40 3 . 2  
w .  of Poor Boy prospect . nabar in a l tered Tertiary vol can ics . (about 1930) M i l o ,  Oregon 

Rowe prospec t  1 6  30S 4W 2� m i . south of Days C k .  C i n nabar a long sma l l  frac tures N one . A lbert N .  Rowe A l bert N .  Rowe 1- 6-42 I ron-stai ned quartz 0 . 5  
i n  Ter t i ary basa l t .  ( 1 942) Days Creek ,  O re . 

V ic tory p l acer 33 32S 7W Few m i l es west of G l enda l e . Nat ive qu i cksi l ver & c innabar W .  R .  Purv ine 
i n  go ld  p lacer . G l enda le,  Ore .  



JACKSO N COUNTY 

Booth prospect 3 36S JoN Unknown . ( 1 )  8 - 2-4 1 0 . 1 

Copus prospect 2 40S 3W Unknown . ( 1 )  4 - -40 Quartz & pyrite 5 . 7  

Frost c la ims 20 34S 2W Ad jo ins Ch i sho lm G roup on Ci nnabar a l ong fract!Jres i n  O pencuts James C h i sholm 
south i n  Meadows area . schist  & amph i bo l i te Rogue R i ver , Ore . 

Jol l y  prospect  8 37S 3E On north wa l l  of South Fork of . C i nnabar i n  cha lcedony vei n- One sma l l  p i t . Byron Jol l y  Exami ned b y  1 0-29-4 1 Reddish  chalcedony 0 . 1 
L i t t l e  Butte Ck . Canyon , 9 mi . l ets i n  6- inch frac ture zone ( 1 94 1 )  writer 
east of Lake Ck . in basa l t .  

Long Branch m ine  24  34S 2W West edge of Meadows area . Cha l cedony ve in l e ts i n  Caved adi t .  S chuette 1 938 
a l tered Tert iary vol can ics 

I �  wi th pyri te & c i nnaba r .  

Mammoth l ode 28, 29 32S 2W 2 m i . south of Red C l oud m ine . Mass ive pyri te & cha l co- Ad i t  conta in ing  about Exami ned by 
pyr i te in amph i bo l i te . (3) 200' of worki ngs . wri ter .. 

No Nome prospect 20 40S 4W S hort d i s tance S . of Murphy Probab ly  typi ca l of others We.l l s  ( 1 939) 
() 
I 

prospect, Upper Applegate area . in Upper Applegate area . )> 
" 

Seventy Three 1 35S JoN Ad joins Mtn . K ing m ine  on C i nnabar a l ong fractures i n  Sma l l  scattered p i ts . Dept . Bu l l .  1 4-C , -1 m 
group south . sch i s ts . Vol . 2, Sec . 2 , p/ 108 ;>;;I 

S hu l l  prospect 1 3  34S 2W C l ay a l terati on of Tertiary ( 1 )  3-2 1 -41  34 . 0  
vo lcanics  wi th  pyri te & c innabar . Vl 0 

Tab l e  Mtn . prospect Wr i ter unab le  to l ocate . (2) c -1 ----- I 
JOS EP H I N E  CO UNTY ::E m 
Centenni a l  m i ne 25 35S 5W On Louse Ck . about 1 0  m i l es C innabar reported wi th  gold Two adi ts & opencuts . Unknown Dept . Bu l l .  1 4-C Vl -1 N E . of G rants Pass . in gran i te .  (prior to 1 940) Voi . 2 , Sec . 1 ,  p .  68 m ;>;;I 
Contact group 28 35S 7W O n  the d i v ide between Panther G o l d ,  si l ver prospect i n  4 ad i ts & opencuts . E • T .  Carnegie  Dept . B u l l . 1 4-C z 

and P i ckett Cks . " s l a te "  & greenstone . (3) (about 1930) Vol . 2 , Sec . 1 ,  p .  68 0 ;>;;I 
Copper Queen 1 5  34S 6W Massive pyrrhoti te & chal co- Dept . Bu l l . 1 4-C m G) mine pyrite i n  a l tered sediments of  Vo l . 2, Sec . 1 , p .  99 0 G a l i c e  Format ion . (3) z 
Eggers and Hance 1 5  4 1 S  9W Sma l l  prospect p i ts . John Eggers G reenstone 0 . 4  

prospects Cave Junct ion , Ore . 

Postern prospect 36 35S 8W Unknown . ( 1 )  10-27-4 1 Al tered serpent ine 0 . 1 

Wol fe prospect 1 6  35S 7W Unknown . ( 1 )  1 0 - 3-4 1 Serpent ine with  6 . 0  
ci nnabar . 

Young prospect 6 33S 5W Unknown . George D . Young ( 1 )  5- -4 1 Schistose greenstone 2 . 2  
1 94QL --···--·--·· ·--------------

LANE CO U N TY  

P i tcher prospect 26 2 1 S  1W Few m i l es northwest of D i sston . P i ts & short ad i t .  Ben P i tcher, 1 935 Freder ick  f i l e  4- 2-40 Quartz & a l tered 0 . 3  I O  D i sston , Oregon report, 1 943 fe l s i te with sma l l 
( 1 ) Informati on avai lab le  is l i m i ted to tha t g i ven on forms subm i tted w i th  samples for assay . amount of c innabar 
(2) L i s ted by Freder ick ( 1 945) ;  no other i nformat ion ava i lab le . 
(3) Freder ick  ( 1 945) i nd i cates that qu icksi l ver  m i nera l s  are a l so. present . No assays or other i nformation ava i l able . 
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MISCELLANEOUS OCCURRENCES  

L i sted i n  tab l e  5 are a number o f  qu i cks i l ver occurrences wh i ch ,  because o f  the i r  m i nor importance,  have 
been om i tted from p l ate l ( l oca l i ty map of qu icks i l ver depos i ts i n  Oregon) . Some of these occurrences are of 
doubtfu l existence, but s i nce they have been e i ther reported to the deportment or i n c l uded in the I i teroture , the 
ava i l ab le  i nformat ion about them i s  summari zed in tab l e  5. Certa i n  of these deposi ts ore known on l y  through data 
g iven on assay forms by prospec tors who submi tted samp les to the deportment for chem ica l  ana l ys i s .  The wri ter 
a ttempted to v i s i t  each of these reported occurrences or in some way ver ify the ir ex i s tence,  but cou l d  not con
f i rm a I I  of them . 
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C HAPTER 2 

N o r t h w e s t e r n  O r e g o n  

N orthwestern Oregon i n c l udes a l l  of the area of the s tate l y i ng north of the 44th para l l e l  and west of the 
H ig h  Cascades (F igure 34) . I ts on ly  product ive qu i cks i l ver depos i ts are the ad joi n i ng N i sbet, K igg in s ,  and 
Ames propert ies on the Oak G rove Fork of the C l ackamas R iver . N onproduct ive occurrences i n c l ude the N orth 
Fork prospect on the N orth Fork of the C l ackamas River, the Port l and Tunne l l oca l i ty in Mu l tnomah County , and 
the Watrous prospect near Manhattan Beach in T i l l amook County . 

G e o l o g y  a n d  D i s t r i b u t i o n  o f  t h e  Q u i c k s i l v e r  D e p o s i t s  

A l l of the qu icks i l ver depos i ts occur i n  vol can i c  rocks of Terti ary age . The deposi ts i n  the Oak Grove Fork  
area occur i n  ve i n s  f i l l i ng fractures i n  Co lumbia  R iver Basa l t  o f  m idd l e  Mi ocene age . The  N orth Fork occurrence , 
1 7  m i l es to the northwest ,  is i n  the Rhododendron Formati on of Miocene age,  overl y i ng Co l umbia R i ver Basa l t .  
D i stri but ion of these format ions i n  the C l ackamas R iver area has been d i scussed and mapped b y  Peck ( 1 960, 1 96 1 )  
and by ear l ier  workers (Barnes and But ler ,  1 930; Sheets ,  1 932) . The qu icks i l ver occurrence i n  Port l and i s  i n  
Co l umbia  R iver Basa l t  1 whereas the Watrous depos i t  i s  assoc ia ted w i th sed iments i n truded b y  a basa l t  d i ke .  

D e s c r i p t i o n o f  t h e  Q u i c k s i l v e r  D e p o s i t s  

OAK G ROVE FORK AREA 

K IGG I N S ,  N I SBET ,  and AMES-BANCROFT GROUPS 

Loca ti on and  ownersh i p 

Three 'ad joi n i ng  groups of c l a ims known as the K igg in s ,  N i sbet, and Ames-Bancroft groups, l i e a l ong the 
Oak Grove Fork of the C l ackamas Ri ver in sees . 4 and 5, T .  6 S . ,  R .  7 E .  The ' pr i nc ipa l  worki ngs of these 
c l a im  groups are scattered a l ong the steep southwestern bank of the r iver immed i ate l y  be l ow the Three Lynx Dam 
(a l so known as Lake H arr ie t  Dam) of the Port l and General E lec tri c Co . The m ines l i e  3 1  mi l es southeast of Es
tacada and are reached via heavy hau l age roads up  the C l ackamas R i ver and the Oak G rove Fork . The H i gh 
Rock quadrang l e  g ives topograph i c  coverage . 

The K igg ins m i ne worki ngs are .abaut a quarter of a m i l e  be l ow the Three Lynx D am and about a th i rd of a 
mi l e  upstream from the N i sbet m ine . The pr i n c ipa l workings of both the K igg i ns and the N isbet m i nes l ie wi th
i'n 300 feet of the r iver ' s  edge,  a short d i stance from roads on e i ther side of the river . The ad joi n i ng Ames
Bancroft prospect  l i es farther up  the s l ope . No  road affords access to any of the tunne l s i tes . Materi a l s  are 
transported from the north s ide of the ri ver by tram l i ne .  Topograph i c  re l i ef i s  h i gh . The southwestern r iver bank, 
a l ong whi ch most of the deve l opment  work has been done ,  i s  prec ip i tous . E l evat ions here range from 1 , 800 to 
2 , 1 00 fee t  above sea l eve l . Rock outcrops are scarce except a l ong the banks and bed of the river . 

The N i sbet group of c l a ims is owned joi n t l y  by the estate of George N i sbet, deceased , and A .  0 .  Barte l l . 
The K i gg i ns g roup,  owned by D .  E .  K igg i ns ,  is cit presen t  under l ease to Barte l l .  The Ames-Bancroft group is 
owned by E I i zabeth Ames and E .  A .  Bancroft . 
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F igure 34 . I ndex map of northwestern Oregon , show i ng d i stri but i on of the qu i cks i l ver depos i ts ,  wi th i nset 
i ndex map of the Oak Grove Fork . area . 
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H i story and product ion 

C i nnabar was fi rst d i scovered i n  the Oak G rove Fork area by G eorge N i sbet ,  who located the Verm i l ion 
group of c l a ims i n  1 92 3-24, and the Oak G rove group two years l a ter . In 1 927 D .  E .  K i gg i ns was g i ven a cne
e ighth i n terest i n  the c l a ims and the two men worked as partners unt i l 1 938, when N i sbet gave his i n terest in the 
Vermi l i on group to K i gg i ns and took ownersh ip  of the Oak G rove group for hi mse l f .  Dur ing these ear l y  years , 
ore was treated i n  a more or l ess conti nuous shaft-type furnace construc ted by N i sbet i n  1 925 or 1 926 . To con
s truct the furnace,  N i sbet bui l t  a concrete wa l l  across the open s ide of a ch imney- l i ke open i ng i n  a rock c l i ff .  
A wood -burn i ng fi rebox was bui l t  i n to the bottom of the furnace by p lac ing  two l arge fi re t i l es i n  a roof shape 
across the ins ide of the furnace near the bottom . The fire t i les kept the ore mass from crush i ng out the wood 
f i re and a l lowed the burned ore to pass on both s ides,  reun i t i ng beneath the f i rebox . When the furnace was i n  
operat ion on  a con t in uous bas i s ,  a whee l barrow- l oad of  burned o re  was wi thd rawn through a chu te  open i ng a t  
t he  bottom and  a charge of  new ore was added from a hopper a t  t he  top . I n  1 939 a cyl i ndri ca l shaft-type fur
nace wi th a capac i ty of about 15 tons per day was erected on the O ak Grove group of c l a ims . 

I n  1 940 an option was g i ven  on the K igg in s  c l a ims to Horse Heaven Mi nes , I nc . ,  and the N isbet c l a ims 
were l eased to O regon Qui cksi lver, I nc . ,  headed by George S .  Barton of E ugene . After dr iv ing ad i t  N o .  3 to 
what i s  apparent l y  the i n tersec t ion between the F a l l s  ve in  and the Verm i l i on ve i n  and f i nd i ng on l y  mi nor m i ner
a l i za t ion ,  H orse Heaven M i n i ng Co . fa i l ed to exerc i se i ts option to l ease the K igg i ns g roup and the property re
verted to i ts owner . Dur i ng 1 940 and 1 94 1 ,  O regon Qu i cks i l ver, I nc . ,  produced 66 f l asks from the N i sbet 
property us ing the cy l i ndr ica l shaft furnace . In 1 942 E .  0 .  Emi l produced 3 add i ti ona l f l asks from the N i sbet 
c l a ims . 

The l atest recorded product ion from the K igg i ns c l a ims was made i n  1 94 1  and from the N i sbet c l a ims i n  
1 943 . Li t t le  other than annua l  assessment work was done o n  e i ther property unti l recen t years . I n  1 960, Barte l l 
received an OME l oan and began a dr i l l i ng program to explore the property at depth . Th i s  work i s s ti l l  i n  progress . 

The Ames-Bancroft group of c l a ims was located by A . G .  Ames,  who had been h i red by N i sbet to do surface 
trench i ng on the Oak G rove group of c l a ims for annua l  assessment work . Ames found c i nnabar a t  the s ide l i ne 
of the Oak G rove c l a im . The ve in  extended i n to the ad jo i n i ng C lackamas c l a im ,  whi ch  N i sbet had l ocated 
but had not recorded . N i sbet gave the C l ackamas c l a ims to Ames and K i gg i ns . Ames l ater acqu ired so le  owner
sh ip  of the c l a im  and proceeded through the fo l l owi ng years to l ocate other c l a ims in the area . An i n terest i n  
the c l a i m  g roup was l a ter acqu ired by E .  A .  Bancroft . Product ion o f  7 fl asks from sorted h igh-grade ore was 
recorded in 1 932 . Ore was eviden t l y  trea ted in the crude furnace on the Verm i l i on c l a im . There is  no record 
of any further product ion . Product ion as recorded by the U .  S .  Bureau of Mi nes for the Ames,  K igg i n s ,  and 
N i sbet groups of c l a ims i s  g i ven in Tab l e  6. I nformation obta i ned from N i sbet by Mr . Barte l l i nd i ca tes that 

1 932 
1 934 
1 935 
1 936 
1 937 
1 938 
1 939 
1 940 
1 94 1  
1 942 
1 943 

Ames 
F lasks Tons of Ore 

7 ? 

K i gg i ns 
F l asks Tons of O re 

20 ? 
1 6  ? 
1 2  ? 

5 20 
9 64 
5 28 
4 3 1  

7 1  

N i sbet 
F l asks Tons of O re 

1 8  
7 
5 

57 
9 
3 
3 

1 02 

60 
25 
25 

6 1 9  
68 
25 

C leanup 
822 

the tota l  product ion may be a
round 300 f l asks . 

Geo logy · 

The deposi ts are i n  basa l t  or 
basa l t i c  andesi te f l ows, probab l y  
Co l umbia R i ver Basa l t  o f  Mi ocene 
age . The rock i s  dark gray to 
b l ack . The structure ranges from 
col umnar to b l ocky to mass ive,  
and the texture i s  f ine gra ined to 
g l assy . I n  the m i nera l i zed area 
the basa l t  i s  cut by numerous ca l 
c i te ve i n l ets of random orien tat ion . 
Thes e vei n l e ts i ncrease in number 
near the l arger m i nera l i zed ve i n s . Tab l e  6 .  Product ion from Ames , K igg in s ,  and N i sbet m i nes . 

Ci nnabar occurs ch ief ly  i n  
fissure ve i ns consti tuted ma i n l y  o f  banded ca l c i te ,  a l thoug h one  o f  the most product ive ve ins o n  the N i sbet 
c l a ims consi sts pri nc i pa l l y  of the m i nera l sti l bi te ,  a low- temperature zeo l i te .  C i nnabar i s  sa id  to occur a l so as 
narrow fracture fi l l i ngs in the basa l t  ad j acent to the ve ins . 

The c i nnabar-bear ing ca l c i te ve ins expl ored by the workings range from about 6 i nches to about 6 feet  in  
width . Loca l l y the i nd iv idua l _ve ins  converge to form m i nera l i zed zones 10  to 15 feet  wide . The ca lc i te ve ins 
appear to have been i n troduced i n to open frac tures i n  the basa l t .  D i sp l acement a l ong the fractures is eviden t l y  
s l ight ,  a l though loca l l y  t he  basa l t  ad jacent to  t he  ve ins  is  brecc ia ted and  ha s  been a l tered by  hydrotherma l so
l uti ons to a dark, g ray-green rock whi ch  conta ins  consi derab le  c l ay and i s  loca l l y  sta i ned by limon i te .  

The ca l c i te ve i ns common l y  have a banded structure . Thi n secti ons furn i shed by Mr . Barte l l  c l ear ly show 
that the ca l c i te is a mass of coa l esc i ng crysta l s  depos i ted in success ive stages , one band upan the other, unt i l 



1 0 8 QU ICKS I LVER I N  O REGO N 

the open ing was comp le te l y  fi l l ed .  O pen spaces between the term ina l  faces of one band of ca l c i te and the base 
of the next and a l so open spaces between some of the ca l c i te crysta l s  .are common ly  fi l l ed with cha l cedony con
tai n i ng fe l ted mi xtures of quartz; opa l ;  a zeo l i te wh i ch i s  e i ther heu land i te or sti l bi te; ca l c i te; and l oca l l y  i l 
seman i te ,  jord i s i te ,  and c innabar . The m ixture ranges i n  co l or from red t o  wh i te to b l ack,  depend i ng upon how 
much c i nnabar or pyr i te, i l seman i te ,  and jord i s i te m igh t  be presen t .  

I n  p l aces t he  zone o f  ox idat ion i s  pronounced . The  ca l c i te has been l eached away l eav i ng the c i nnabar 
i n termixed in the remai n i ng soi l and rubb l e . A l a rge part of N i sbet ' s  producti on i s  sai d  to have been made by 
hydrau l i ck ing r i ch  res idua l  materi a l  over l yi ng  the S l u i ce vein and the Oak Grove ve in  and recovering it on 
s l u i ce boxes and a homemade shaking tab l e . Because s l oughed materi a l  and vegetat ion cover parts of the s l u i ced 
area , and because the re ject  from the concen trators went  i n to the creek and was carried away , there is l i tt l e  
evidence o f  t he  amount o f  ore treated i n  th i s  manner . 

Descr i pti on of the veins and worki ngs 

Part of the worki ngs on both the K igg in s  and N i sbet properties was i naccess i b l e  at the t ime of v i s i t  by the 
present  wr i ter . Fortunate l y ,  the m i nes had been exam i ned and a report and maps comp i led by Brown and Wa l k
er ( 1 943} when most· of the worki ngs were open for i nspecti on . F igures 35 and 36 were adapted from their maps 
and part of the fol l ow i ng i n format ion was taken from thei r  unpub l i shed report . I n  add i t i on ,  much he l pfu l i n 
formati on came from a report made by  Mr . Barte l l  concern i ng the property . 

K igg ins m i ne: The K igg ins m i ne i n c l udes 330 feet of dri fts and stopes and abou t 200 feet of crosscuts d i v ided 
among three ad i ts . A l l the worki ngs are near the same a l t i t'ude on the back edge of a r iver terrace . The Ver
mi l i on ,  S tope , and Fa l l s  veins are exposed . They vary in atti tude by severa l degrees ,  but a l l l i e in the north
west quadrant  and d i p  to the northeast . The Fa l l s ve i n  i s  exposed in the bed of the river and has been worked 
very l i tt l e . 

The Vermi l i on ve i n  is deve l oped by three ad i ts .  The N o .  1 ad i t  exp l ores the ve in  from the porta l for 1 80 
feet northwestward , at wh i ch  poi n t  the ve in  d i es out and ends against  a steep, westward-d i pp i ng m i nera l i zed 
cross fau l t  wh ich  shows both prem i neral and postmi nera l movement . Expl orat ion north and west fa il ed to d i scover 
the ve i n  extens i on . The ve i n  is i rregu l ar l y  mi nera l i zed wi th  c i nnabar for the ent i re d i stance , but on l y  one ore 
shoot conta ins  m inab le  ore . Th i s  i s  near the porta l of the N o .  1 ad i t  and extends downward to the N o .  2 ad i t ,  
w i th  a pi tch to the east o f  50  degrees . The amount  o f  c i nnabar i n  t he  ve in decreases westward . The  th i ckness 
of the ve i n  s imi l ar l y  decreases westward from a maximum of 4 feet at the porta l  of the N o .  1 ad i t  to l ess than 2 
feet at the cross fau I t  zone . 

The southeast extensi on of the Vermi l i on vei n is exp l ored by the N o .  3 ad i t ,  320 feet southeast of the N o .  
1 adi t .  The ve i n  i n  th is  ad i t  d i ps 35° northeastward and spl i ts i n to two steeper d i verg ing vei ns , on l y  one of 
wh i ch is m i nera l i zed wi th c i nnabar . C i n nabar in the ve in  decreases eastward from the porta l . The part of the 
vein between the two ad i ts l i es at  the base of the c l i ff and is covered by vegetat ion and n umerous dri ftwood l ogs . 

The Stope ve in north of the N o .  1 ad i t  is stoped westward for 30 feet and upward for 1 7  feet . The ve in  i s  
8 i n ches thi ck  and assays about 6 pounds of qu i cks i l ver per ton of ve i n  mater i a l . I t  probab ly  j o i ns the Vermi l i on 
ve i n  at grea ter depth ( F ig . 35} . 

The Fa l l ve i n  crops out i n  the channe l  of the Oak G rove Fork of the C l ackamas R iver for a d istance of 250 
feet from a poi n t  a short d istance downstream from the furnace to a poi nt  oppos i te the N o .  3 ad i t .  The ve in  is 
1 -!  to 2 feet th ick and is near ly  vert i ca l .  The r i ver channe l fol l ows the vei n ,  wh i ch erodes more easi l y  than the 
enc l os ing· basa l t .  As the resu l t , the vei n l i es in a narrow trench from 3 to 5 feet wide and from 1 0  to 20 feet 
deep in the ri ver bed . Part of th i s  ve i n  was mined oppos i te the N o .  3 adi t ,  but work can be done on l y  duri ng 
l ow-water stages of the river or when the dam upstream re l eases l i tt l e  water . N umerous bou lders and b l ocks of 
c innabar-beari ng ca l c i te are strewn for more than ha l f  a mi l e  downstream as the resu l t  of eros ion of this ve in . 

N i sbet m ine :  The N isbet m ine is  deve l oped by about 500 feet of  underground worki ngs d i stri buted among 5 
ad i ts and an i n c l i ned shaft . There are a l so severa l opencuts (F ig . 36} . The O ak Grove ve in  is deve l oped by 
two ad i ts and surface trench; the S l u i ce ve in  by an ad i t  and a surface trench; the Ben ve i n  by one ad i t  and a 
sma l l  s tope; and the Zeo l i te ve in by an ad i t  and i n c l i ned shaft, both caved , and by a stope on l y  part l y  acces
s ib l e . Most of the producti on of the m ine has come from the Zeo l i te ve in . 

The Oak G rove vei n stri kes east, d i ps 70° to 80° N . ,  and is expl ored for a hor i zonta l d i stance of 1 00 feet 
and for a verti ca l d i stance of HlO feet by two ad i ts and a surface trench . I t  ranges from 6 i nches to 6 fee t  th i c k .  
A t  the west face o f  the l ower ad i t  the Oak  G rove ve i n  cons i s ts o f  three shears , each o f  wh i ch  i s  m i nera l i zed 
wi th c i nnabar, ca l c i te ,  and s i l i ca .  The ve i n  is  of stopi ng width where these m i nera l i zed shears are near each 
other . In the upper ad i t  the vein is  a foot wide a t  the porta l and we l l  defi ned , but westward i t  sp l i ts i n to three 
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F i gure 35 . Geo logy and topography of the K i gg i ns m ine . 
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minor m i nera l i zed shears wh i ch d i verge westward . The Oak G rove ve i n  produced about 5 f l asks of qu i cks i l ver, 
most of it from the l ower ad i t .  The average grade of ve i n  materi a l  m i ned i s  about 9 pounds of qu icks i l ver per ton , 

The S l u i ce ve i n  stri kes east and d i ps 30° to 50° N .  I t  ranges from 6 i nches to 2 . 5  feet  i n  th i ckness, and 
probab l y  jo ins  the Oak G rove vein al:-t'lut 20 feet be l ow the upper Oak G rove ad i t .  The ve in  was stopP.d for 50 
feet a l ong the stri ke of the ve i n  and 20 feet  up the d i p  from the drift . Product ion was probab l y  about lO f l asks . 

The Ben vei n  has an i rreg u l ar ore body about 1 to 3 feet th i ck  wh ich  fo l l ows the trace of the i n tersect ion of 
two fau l ts .  O ne fau l t  stri kes N .  60° E .  and d i ps 1 5° NW . The other, wh i c h  term ina tes the ore body on the 
west and part ly  caps the stope , stri kes N .  40° W .  and d i ps 55° SW . This fau l t  i s  prem i nera ) , but  a sma l l  amount  
of postm i nera l movement has  occurred . The I i ne of  i n tersect ion of  the two fau l ts stri kes N .  50° W .  and d i ps 
1 4° NW . Product ion from the stope is est imated at about 20 f l asks . 

The Zeo l i te ve in str ikes N .  5° E .  and d i ps 22° E . ,  and averages 2 feet  th ick . The enc l os ing  basa l t  has 
been a l tered by hyarotherma l  so lu t ions to a mea l y ,  soft, l imon i te -sta i ned c l ay ,  wh ich  was m i nera l i zed a short 
d i stance from tl,e vein so that the ore body averaged 3 to 4 fee t  th ick . The s tope i s  about 40 feet  on the stri ke 
and 60 fee t  l ong 'ln the d i p  of the ve i n . I t  was stoped near l y  to the surface . The Zeo l i te ve in  consi s ts pri nc i 
pa l l y  of the zeo l i te m inera l  st i l bi te ,  w i th sma l l er amounts of ca l c i te and s i l i ca .  C i n nabar occurs i n  the zeo l i te 
and ca l c i te i n  str ingers, seams,  i nterbanded streaks , and sma l l  pockets , and is d i ssem i nated i n  the basa l t  near 
the ve i n . 

To the east the zeo l i te ve in  ore body term i nates aga i ns t  a fau l t  wh i ch  s tr i kes N .  52 ° W .  and d i ps 80 ° W .  
to vert i ca l . N o  accessi b l e  worki ngs cross th i s  fau l t  so the re l a t ionsh i p  between the vei n  and fau l t  cannot be de
term i ned . The absence of ma jor postm i nera l  fau l t i ng  i n  the area i nd i cates that the steep fau l t  i s  prem inera l a nd 
tha t the Zeo l i te ve i n  was m i nera l i zed by so l ut ions wh ich  rose up i t .  At l east one sma l l  postm i nera l norma l  fau l t  
offsets the Zeo l i te ve in . I t  stri kes N .  30° E .  and d i ps 65° NW . and d i sp l aces the vei n 1 . 5 fee t . Product ion 
from the Zeo l i te ve in  is probab l y  about 1 00 f l asks of qu i cks i lver . 

. 

C i nnabar was a l so found and m ined i n  the opencuts on the West vei n ,  the Top Ho l e  ve i n ,  and an unnamed 
ve i n . About 1 75 tons of ore were m ined from the l arge opencut  and lO to 15 f l asks of qu i cks i lver were probab ly  
produced . The  s tructure i n  these cuts i s  obscure ,  bu t  t he  m i nera l i zat ion fo l lows shear zones wh i c h  may  be the 
surface characteri st i c of ca l c i te ve ins  at greater depth . The basa l t  is h i gh l y  wea thered and a l tered to a struc
ture less ,  soft, l imon i te-sta i ned c l ay . 

Ames property: Workings on the Ames property cons i s t  of sca ttered opencuts ,  a l l  of whi ch  are caved . L i t
t l e  i n formation cou ld  be obta i ned from them . I t  is presumed they exp lore ca l c i te ve ins  that are s im i l a r  to but 
not as we l l  m inera l i zed as those on the N isbet and K igg in s  propert ies . 

O ther veins :  Four ca l c i te ve ins  2 to 4 feet  wide crop out i n  the river channe l  between the ma i n  worki ngs 
of the K igg ins and N i sbet m i nes . The veins d i verge s l i gh t l y  in attitude, but  a l l  of them stri ke northwest; three 
are verti ca l  and the fourth d i ps steep ly  north . Sma l l amounts of c i n nabar have been observed in two of the vei ns . 

M I SCE LLAN EOUS QU I CKS I LVER OCCURRENCES  

NORTH FO RK C LAIMS 

Locat ion :  Sees . 7 and 8, T .  4 S . ,  R .  5 E . ,  8 m i l es by road southeast of  Estacada on the  North Fork of  the 
C l ackamas R i ver,  in the F ish Creek Mount:� i n  quadrang le . 

Owner: Jacob Hauck,  Oregon C i ty .  

Prod uct ion :  N one . 

G enera l descr i pt ion: The property was l ocated i n  1 934 by Mr . Hauck . Deve l opment consi sts of a 30-foot 
ad i t  and scattered opencuts . Workings are i n  agg lomerate and tuffs of the Rhododendron Format ion . The rocks 
show l i tt l e  ev idence of m i nera l i zat ion , and , a l though assays of more than 26 pounds of qu i cks i l ver per ton have 
been reported , on l y  traces of c i nnabar were conta i ned in severa l samp les taken by J .  E .  A l l en  i n  1 94 1  (O regon 
Dept . Geo logy and Mi nera l I ndustri es, 1 95 1 ,  p .  2 1 ) . 
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PORTLAN D TUN N E L  O CCURRENCE  

Locat ion :  N ear cen ter of S� sec . 30, T .  1 N . , R .  1 E . ,  i n  the C i ty of Port la"nd on the northeast s ide of 
the Tua la t i n  Mounta in s ,  about ha l f  a m i l e  west of the Montgomery Ward s tore . 

Owner: C i ty of Por t l and . 

Product ion :  N one . 

Genera l  descr ipt i on :  The h i s tory of the prospect  i s  unknown . Accord i ng to the Oregon Dept . of Geo logy 
and Mi nera l I ndustries ( 1 95 1 , p .  1 4 1 } ,  a tunne l ,  whi ch  i s  now caved at the porta l ,  was dr iven due west for 960 
feet in near l y  hori zon ta l l avas of the_ Co l umbi a R iver Basa l t .  Agg l omerati c and bou l dery i nterbeds in the l avas 
are common in th i s  area and make up a la rge port ion of the tunne l  wa l l s . The rocks have been more or l ess a l 
tered and i n  severa l p l aces have been l arge l y  rep l a ced b y  hemati te . S i l i ca  has been depos i ted i n  some o f  the 
open spaces . The re l at ive l y  una l tered basa l ts are cut by w ide l y  spaced hemati ti c seams str iki ng a l i tt l e  east of 
north . E leven samp l es taken from the a l tered rocks and hemati ti c  seams assayed from a trace to one pound of 
qui cks i l ver per ton . 

WATROU S  PROSPECT 

Locat ion :  E� sec . 2 0 ,  T .  2 N . ,  R .  l O W . ,  i n  the Neha lem quadrang l e . 

Owner: Unknown . 

Product ion:  None . 

Genera l descr i pt ion: The prospect was not v i s i ted by the wr i ter . A department m i ne fi l e  report comp i l ed 
in 1 943 sta tes that F .  L .  Watrous, then of Manhatten Beach,  had found nat ive qu i cksi l ver i n  the area and that a 
l i tt l e  exp l oratory work had been done i n  a sma l l  l a nds l ide area . The rocks are descri bed as sha l e  and sand
stone with basa l t i c  d i ke i n trus ions . 
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N o r t h - C e n t r a l O r e g o n  

N orth-central Oregon i nc l udes a l l  or part of e ight  coun t ies north of the 44th para l l e l . The qu icks i l ver de
pos i ts are l i m i ted, however , to the southeast corner of th i s  reg i on i n  Jefferson , Crook, and W hee ler  Count ies , 
and a l l  are w i th i n  35 m i l es of Pri nevi l l e (see f igure 37) . The most product ive group ing of qu i cks i l ver deposi ts 
has been the Horse Heaven area near Ashwood i n  Jefferson County 1 where the Horse Heaven m ine  ra tes as the 
second l a rgest prod ucer in the state . Importan t contr ibuti ons have a l so been made by m i nes in the O choco Creek, 
Johnson Creek, and Maury Mounta i n  areas i n  C rook County . Sma l l  amoun ts of qu i cks i l ver have come from the 
Bear Creek and Kidnap Spri ngs areas and from the Barnes Butte depos i t, a lso in C rook County . The Marks Creek 
area in Whee l er County and the severa l i so la ted deposi ts in Jefferson and Crook Count ies have had l i tt l e  or no 
production . 

G e n e r a l G e o l o g i c  S e t t i n g  

G EOMO RPHO LOGY 

N orth-cen tra l Oregon i n c l udes parts of  three geomorph i c  prov inces, name l y ,  the  Deschutes-Umati I I  a P l a
teau extend i ng across the  northern ha l f; t he  H ig h  Lava P l a i ns j utti ng up  i n to the  Bend-S i sters-Redmond area; and 
the wes tern end of the B l ue Mounta i ns i n  the southeastern part of the reg ion . S i n ce a l l  of the qu i cks i lver de
pos i ts i n  north-cen tra l Oregon occur i n  the B l ue Mounta in s ,  on l y  th i s  prov ince  wi l l  be cons idered here . 

The western part of the B l ue Mounta i ns prov ince ,  genera l l y ca l l ed the O choco Mounta in s ,  is composed 
l arge l y  of vo l can i c  rocks . The topography i s  fa i r l y  rugged , but in p l aces has p l a teaus and broad up l and bas i n s . 
E levati ons range from 6, 926 fee t on Lookout Mounta i n  to 2 , 863 feet at Pr inevi l l e .  The northern part of the 
B l ue Mount� i ns i s  dra i ned by the John Day R iver, and the southern part by the Crooked R iver and i ts tr i butar ies . 

STRAT I G RAPHY 

The area i s  under l a i n  ch ief ly  by Tert iary vol can i c  rocks and terrestr ia l  sed iments, wi th a few sma l l  pre
Teri ary w indows . The geo l ogy of the area as a whol e has been mapped by Hodge ( 1 94 1 } ,  the Round Mounta i n  
quadrang l e  b y  W i l k i nson and others ( 1 940} , the Bear Creek area b y  Lowry ( 1 940} , t h e  Horse Heaven area by 
Waters and others ( 1 95 1 ) ,  the Bend quadrang l e  by W i l l i ams ( 1 957) , and the M i tche l l quadrang l e  by W i l k i nson 
and others ( 1 959) . 

Pre-Tert iary rocks: Pre-Tertiary rocks cons i s t  of deformed Jurass i c  and Cretaceous sha l es ,  sandstones , and 
cong l omerates of marine or i g i n . These rocks are of sma l l  exposure and are not assoc i a ted w i th any known qu i ck
s i l ver depos i ts .  

C l arno Formati on :  The  C l arno Formati on o f  l a te Eocene to  ear l y  O l i gocene age  (W i l ki nson and  others ,  1 959) 
represents the o l dest Terti ary rocks in the area . Most of the qu i cks i l ver depos i ts i n  north-centra l Oregon are 
assoc ia ted w i th these rocks . The C l arno Format ion is composed of a th i c k  accum u l at ion of l avas , tuffs , tuffa
ceous sed iments, vo l can i c  brecc ias ,  agg l omerates , and mud f l ows . I n c l uded are water la id  sed imen tary i n terbeds, 
some of wh i c h  con ta i n  foss i l  vertebrates and p l an ts .  The l avas are predom i nant l y andes i ti c , but basa l ts and rhy
o l i tes are loca l l y  abundant . Most of the vol can i c  materi a l  of the C l arno Format ion was extruded from l oca l 
vents, hence unconform i t ies wi thi n the formation are common and l i tho l og i c  un i ts g rade l a tera l l y  i n to one an
other . I n  some p l aces a c l ay so i l zone,  formed by a l tera tion of  pyroc l ast ic  mater ia l ,  marks the unconformi ty 
between the C larno Format ion and younger rocks . 

Post-C l arno rocks :  Unconformab l y  over l y i ng the C l arno Formation is a sequence of l avas, pyroc l ast i cs, and 
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tuffaceous sed iments that are probab l y  corre l at ive w i th the John Day,  Co l umbia R i ver Basa l t ,  Masca l l ,  and 
Ratt l esnake Formati ons recogn i zed by Merr i am ( 1 90 1 )  and l a ter workers in the John Day Bas i n  to the east . These 
and other formations, rang i ng in age from l a te O l i gocene through P l i ocene , have been mapped in the area under 
d i scus s ion by var ious workers . In many p l aces , however, the mapping is sub ject  to varied i n terpretat ions, be
cause of the sim i l ar l i tho l og i es i n  rocks of wide l y  d i ffer ing ages , the d i sconti n u i ty of depos i ts ,  and the l ack  of 
d i agnost i c fossi l s . Some of the qu i cksi l ver depos i ts are probab l y  assoc i a ted w i th the l ower un i ts of th i s  comp lex 
series . 

I ntrusive rocks: N umerous p l ugs and d i kes,  rang i ng in compos i t i on from basa l t  to rhyo l i te ,  i n trude both the 
C l arno and pos t-C l arno rocks , add ing to the i r  s tructura l comp l ex i ty . Many of these i n trus ions a re v is i b l e  as ero
s iona l  remnan ts that r i se conspi cuous l y  above the surround i ng terra i n . Less res i stant p l ugs and d i kes of more bas
ic composi ti on have been exposed by, m i ne  and prospect  worki ngs . Hydrotherma l  so l ut ions re l a ted to the i n trusi ons 
may have been the source of the qu i cks i lver depos i ts .  

D i s t r i b u t i o n  o f  t h e  Q u i c k s i l v e r  D e p o s i t s 

A l l of the known qu icks i lver deposi ts i n  north-centra l O regon occur i n  rocks of Tert iary age . The depos i ts 
i n  the Horse Heaven area occur w i th i n and a l ong the marg i n s  of rhyo l i te and andesi te p l ugs i n truded i n to rocks 
of C la rno and post-C l arno age . In the K idnap Spring area , c i nnabar occurs in frac tured tuffs borderi ng a rhy
o l i te p l ug . Depos i ts in the O choco Creek, Johnson Creek, and Marks Creek areas are scattered a l ong north 
east-trend ing zones of fau l t ing and hydrotherma l  a l terati on i n  rocks of the C l arno Formation . O ccurrences i n  
the Maury Mounta i n  area are scattered a l ong fau l ts i n  C l arno tuffs border ing a basa l t i c  andes i te p l ug . I n  the Bear 
Creek area ,  c i n nabar i s  sparse l y  d i stri buted a l ong sma l l  norma l  fau l ts cutt ing C l arno l avas and tuffs . H ere some 
of the fau l ts are marked by prom i nent  reefs due to s i l i c i fi cat ion of the wa l l  rocks . Among the iso l a ted qu i ck
s i l ver depos i ts scattered through the reg ion,  on l y  the Barnes Butte occurrence has been product i ve ( F i g . 37) . 
Th i s  depos i t  occurs in fractured tuffaceous sed iments near a rhyo l i te p l ug . 

D e s c r i p t i o n o f  t h e  Q u i c k s i l v e r  D e p o s i t s  

HORSE HEAVEN AREA 

The Horse Heaven area,  dom i na ted by the H orse Heaven m i ne ,  the second l a rgest qu i cks i l ver produc i ng m ine  
i n  O regon , l i es i n  eastern Jefferson Coun ty (see f igure 38) . A we l l -ma i n ta i ned g rave l l ed road passes through the 
area connect ing wi th U .  S .  h i ghway 97 at  Madras to the west and w i th U .  S .  h i ghway 26 near M i tche l l ,  to the 
southeast . The sma l l  sett l emen t of Ashwood is s i tuated at the west end of the area,  about 29 mi l es east of Mad
ras . In add i t ion to the Horse Heaven m ine ,  there are a t  l east 9 other occurrences . 

The area con ta i ns severa l ear l y-day go l d ,  s i l ver, and base-meta l prospects . The O regon K i ng m i ne ,  l y
ing about 4 m i les  northwest o f  Axehand l e  Butte , ha s  been worked i n term i tten t ly  for gol d ,  s i l ver, copper, l ead , 
and zi nc . I t is probab le  that the presence of qu i c ks i l ver i n  the d i stri ct was known to the ear l y  prospectors , but 
unt i l the d i scovery of the Horse H eaven depos i ts i n  1 933 no attempts were made towards i ts exp lo i tat ion . Of  the 
tota l  recorded product ion from the area of 1 7, 364 f l asks ,  1·7, 2 1 4  were produced from the H orse H eaven m i ne  and 
1 50 from the Axehand le m ine . There has been no product ion from the d i stri ct s i n ce m id- 1 958, when the former 
was c l osed . 

The geo logy of the Horse Heaven m ine  has been descri bed by Waters and others ( 1 95 1 ) ,  who show that the 
known qu i cksi l ver depos i ts occur in or near vo l can i c  p l ugs i n truded i nto rocks of C l arno and post-C l arno age . 
The C l arno Formation rocks i n  the area cons i s t  ma i n l y  of andes i te f l ows , tuffs , and tuffaceous sed iments . The 
northward-t i l ted C l arno rocks are separated from younger format ions by an ang u l ar unconform i ty ,  marked in many 
p l aces by a th i c k  l ayer of c l ayey soi l . This c l ay hori zon p l ayed an important  ro l e  in l oca l i zi ng the qu i cksi l ver 
ore bod i es . 

The post-C l arno rocks i n  the area cons ist ,  i n  ascend ing order, of basa l ti c  andes i te f l ows, cone-formi ng pum
i ceous tuffs ,  p l a ty rhyol i te f l ows , and andes i te f l ows , a l l  of l oca l  extent .  N umerous rhyol i te to andes i te p l ugs 
were i n truded dur ing both C l arno and post-C larno peri ods of vo lcan i sm . Because of d i fferent i a l  eros ion , many 
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of the p l ugs stand i n  bold re l ief above the softer tuffs and sed iments . The a l tered p l ugs , wh ich  are more l i ke l y  
t o  conta i n  c i nnabar depos i ts ,  are much l ess consp icuous because o f  the soften i ng effect o f  hydrotherma l  a l terat ion . 

O re bod ies genera l l y occur in autobrecc iated porti ons of the p l ugs and a l ong fau l ts i n  the ad jacent enc los
ing rocks . Most of the ore bod ies thus far found i n  the a rea , i nc l ud i ng  the Horse Heaven depos i t ,  are assoc ia ted 
w i th p l ugs of b iot i te rhyo l i te . An exception is at the Axehand le  m ine ,  where the qu i cks i l ver is  assoc ia ted w i th 
a p l �:�g of andes i te . 

HORSE HEAVEN M I N E  

Locat ion:  N E� sec . 1 2 ,  T .  10 S . ,  R .  1 8  E . ,  about 1 7  m i l es east of Ashwood and 46 m i l es east of Madras . 

Owner: Cordero M in i ng C o .  

Product ion :  Dur ing i ts two per iods of  product ive act iv i ty ,  from 1 934 through 1 944 and from Apri l 1 955 to  
Apr i l 1 958, when m inab l e  reserves were comp le te l y  exhausted , the  m ine  produced 1 7, 2 1 4 f l asks of  qu icks i l ver 
(tab l e  7 ) . 

H istory: Art Champion and Grover Keeton traced c i nnabar f l oa t  to the sadd l e  be l ow the present s i te of the 
Horse Heaven m ine in Apr i l  1 933 . Being unab l e  to f i nd the m i nera l  i n  p l ace ,  Champi on and Keeton sold the pros
pect to R .  R .  Wh i t i ng and C .  C .  Hayes . Ray Wh i t i ng ,  Jr . ,  and Harry Hoy soon d iscovered c i nnabar in l edges 
of a l tered p l aty rhyo l i te a short d istance above the sadd le  and work was begun a l i tt l e  l ower on the h i l l s ide on 
what i s  now the N umber One l eve l of the m i ne . A body of h igh-grade ore was d i scovered , and after the i nsta l 
l at ion o f  a four-hearth , 1 0-foot d i ameter Herreshoff furnace , product ion began i n  September 1 934 . D ur ing the 
next 2 years ,  approximate l y  2 , 200 fl asks were produced . 

I n  1 936 the property was so ld to the Sun O i l  Co . and a subs id iary company,  Horse Heaven M i nes, I nc . ,  
was formed to opera te the m ine . Operat ion was cont inued w i th l i tt l e  i n terruption for the next 8 years ,  i ncreas
ing the tota l product ion to 1 5, 097 f l asks of qu icks i l ver . In N ovember 1 944 the Herreshoff furnace, power p l ant ,  
and other structures were des . troyed by f i re . 

At the t ime of the fire , ore reserves were l im i ted , cons i s t ing ma i n l y  of p i l l ars conta i n i ng v i ta l  accessways 
and th in  l ayers of ore left to he l p  support the upper edges of some of the s topes . I n  v i ew of r i s ing m i n i ng costs 
and the sharp l y  decreas i ng va l ue of qu i cks i l ver, no immed iate p l ans were made to rebu i ld the p lan t . In 1 945, 
after the recovery of 74 f lasks from c l eanup opera t ions , the m ine c l osed; however, deve l opment and exp l orat ion 
cont inued on a very I im i ted sca l e . 

W i th mqrked improvement i n  qu i cks i l ver va l ues, product ion was resumed in Apri l 1 955, us ing a new ly  i n
sta l l ed 30-ton rotary furnace p l an t . M i n i ng was d i rected primar i l y  toward the recovery of broken ore and p i l l a rs 
l eft from the ear l i e r  operat i on . Considerab l e  expl oratory work was done dur ing the ear l y  stages of operat ion ,  

but l i tt l e  new ore was deve l oped . 
Tab l e  7 .  Q u icks i l ver rrod u c t i on from the 

H orse Heaven Mine (U . S .  Bureau Mi nes Re cords) 

Year 

1 934 
1 935 
1 936 
1937 
1 938 
1 939 
1 940 
1 94 1  
1 942 
1 943 
1 944 
1 945 
1 950 
1 955 
1 956 
1 957 
1 958 

Tons Furn . 

2 , 457 
5 , 856 
6 , 054 
6 , 375 
7, 1 6 8  
9 , 60 1  

1 6 , 59 1  
1 6 , 788 
1 5 , 1 79 
9 , 393 
4 , 929 

C l eanup 
C l eanup 
6 , 380 
9 , 355 
9 , 483 
2 , 607 

Total  1 28, 2 1 6  
* N ot rec orded b y  U . S .  B . M .  

F l asks 

1 76 
781 

1 , 78 1  
2 ,  1 07 
2, 1 90 
1 , 668 
1 , 626 
1 , 940 
1 , 243 

9 1 1 
674 

74 ( 2 � * )  
349 
744 
!49 
20 1 

1 7, 2 1 4 

Deve l opment :  The ore-bear ing zone of the Horse Heaven m ine  i s  
approximate l y  1 , 300 feet l ong , trend i ng northwest (f igure 39) . The 
northwestern ha l f  of th i s  zone i s  deve l oped by 10 l eve l s  and severa l 
sub- l eve l s ,  wh i ch  are connected by numerous ra ises, w inzes,  and open 
stopes . The vert ica l  d is tance from the upper l eve l or Lost M i ne ad i t  
t o  the l ower l eve l , l eve l 1 0 ,  i s  on l y  383 fee t . T he  l eve l s  a re 20 to 
56 feet  apart . The ma in  ed i t ,  wh ich  l eads to l eve l  1 ,  enters the h i l l  
j ust above the furnace p lan t  a t  a f l oor e l evat ion of 3 , 250 feet . The 
e l evation of l eve l  10 is  2, 962 fee t .  The pr i n c i pa l  accessway to the 
l ower l eve l s  was an  ins ide i n c l ine that extended from level 1 to l eve l 
6 ,  cutt ing through some of the best ore i n  the m ine . I n  1 942 the Man
way shaft was sunk near the northwest end of the ore zone a nd there
after the bu l k  of the ore from the l ower 'l eve l s  was drawn through i t  
and trucked t o  the m i I I .  The southeastern end o f  the ore zone i s  de
ve l oped by on l y  leve l  1 and short sub l eve l s  connected to two w inzes . 
Re l at ionsh i p  of the geo l ogy to the worki ngs is shown by b l ock d i agram 
i n  p l ate 7 ( in pocket) . Dur ing the 1 955-58 per iod of operati ons , 
the pi l l a rs support ing the ma jor stopes and the ma in  i ns ide i n c l i ne 
were removed . As a resu l t, the cen tra l and most productive part of 
the m ine  is now caved and i n access ib l e . 
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Geo log�: The Horse H eaven ore bod ies  are assoc iated w i th a h igh l y  autobrecc iated b io t i te rhyo l i te p l ug 
and i ts subsi i ary d i kes and protrus ions wh i c h  have i nvaded vo lcan ic  rocks and tuffaceous sed iments and c l ays of 
C l arno (Eocene) and post-C l arno age (Waters and others ,  1 95 1 ) .  The mai n or centra l part of the p l ug ,  as de
l im i ted by m i ne worki ngs, i s  crude l y  c i rcu l ar i n  p l an and above l eve l 6 i s  about 250 fee t  in d i ameter; be l ow l ev
e l  6 i t  widens i n  a l l  d i rect ions . 

The l onger d imens ion of the ore zone co inc ides with two prom i nent d i kes wh i ch extend from the p l ug i n  op
pos i te d i rect ions ,  one to the southeast, the other to the northwest .  The southeastern d i ke has been exposed for 
a l i near d istance of 600 feet on leve l  1 and for a much shorter d i stance on leve l s  2 and 4 and in the Li tt l e  F l ower 
stopes . Where both wa l l s are exposed by crosscuts on l eve l 1 ,  the d i ke varies be tween 35 feet and 80 feet i n  
th i c kness . The northwestern d i ke ,  wh i ch  i s  we l l  exposed i n  l eve l s  3 , , 4,  6 ,  7 ,  and 8, i s  s im i l ar i n  general char
acter to the sou theastern d i ke but th i nner and shorter . It ends w i th i n  250 feet of the edge of the p l ug ,  and i n  
the deeper l eve l s  o f  the m i n e  i s  but 1 5  t o  2 0  feet th i c k .  

The host rocks i n to wh i c h  the p l ug was i n truded c a n  b e  subd iv ided a s  fol l ows i n  ascend i ng order: ( 1 )  tuffs 
and tuffaceous sed iments of the C l arno Formati on; (2) a l tered andes i te f l ows of the C l arno Formati on; (3) a l ay
er o f  c l ay derived from under l y i ng C l arno rocks that l ies a t  the unconform i ty between t he  C larno Formati on and 
over l y i ng rocks; (4) b i oti te rhyo l i te tuff, probab ly  from a l oca l  eruption of post-C l arno age . 

The rhyo l i te i n trus ive was probab l y  empl aced i n  h i gh l y  vi scous or a l most so l id cond i t i on . I n  most p l aces 
there i s  obvi ous evidence of mechan i ca l  movement a l ong i ts wa l l s .  As it rose, the over l y i ng rocks were domed 
and both the rhyo l i te and the wa l l  rocks were i ntri cate ly  fractured and l oca l l y converted to brecc i a . These frac
tures are short, have l i tt l e  d i sp lacement,  and trend i n  a l l  d i rect ions,  a l though many tend to para l l e l  the  i rreg 
u l ar edges o f  the i n trus ive . I n  add i t ion ,  many parts o f  the rhyo l i te i tse lf  were h i gh l y  autobrecc iated , probab ly  
a s  a resu l t  of d i fferen t i a l  movement wi th in  the v i scous mass . 

The southwestern marg i n  of the p l ug ,  a l though h i g h l y  i rregu l ar i n  deta i l ,  has an over-a l l  d i p  of rough l y  50° 
SW . Because of the movement and extensive hydrothermal  a l terat ion wh i ch  has deve l oped a l ong i t ,  th i s  porti on 
of the p l ug has been ca l l ed the " H orse Heaven fau l t . "  I t  is not a true fau l t , however, but a seri es of sma l l ,  i r
regu l a r  fractures deve loped a l ong the border as the p l ug i n truded the host  vo l can i cs . A l ayer of c lay ,  which de
vel oped a t  the surface of unconform i ty between the C l arno Formati on and the over l y i ng pumi ceous tuffs , i s  often 
in contact w i th the th i n  marg i n  of the p l ug . 

The l argest and most product i ve ore bod i es were formed i n  zones of au tobrecc i at ion w i th i n  the p l ug and i n  
bod ies o f  brecc ia  a l ong i ts southwest marg i n . Many o f  the ore bod ies end upward against  the c l ay o f  the uncon
form i ty or beneath c l ay gouge a l ong f l at  or gen t l y  d i pp ing fau l ts .  Beneath these cappings the ore was espec ia l l y  
r ich . Re l at ive l y  l ow-grade ore bod ies were formed loca l l y  i n  the tuffs over l y i ng the p l ug ,  and in  the l ower parts 
of the m i ne a few r i ch ore shoots were formed i n  andes i te . 

I n  the centra l part of the p l ug ,  most of the ore bod ies above l eve l  5 l ay d i rect l y  beneath the C l arno-post
C l arno unconform i ty c l ay soi l hori zon . F rom l eve l 5 to l eve l  7 the ore con t inued downward a lmost vert ica l l y ,  
hav i ng no  recogn i zab le  hang i ng wa l l  barri er . Wh i l e  there are no apparent chan ges i n  t he  characterist i cs o f  the 
rhyo l i te wi th depth , no m i nab le  ore was found be l ow I eve l l in the centra l part of the p l ug . The pr i nc i pa l  stopes 
in the l ower l eve l s  are l ocated a l ong the crest and in the wa l l  rocks j ust above a sma l l  protrus i on on the west s ide 
of the p l ug . A parti cu l ar l y  r ich ore shoot above l eve l  9 was produced in the i n trus i ve rhyo l i te d i rec t ly  beneath 
the unconform i ty c l ay hori zon . Where th i s  ore body was encountered j ust above l eve l 9, it was about 1 50 feet 
i n  extreme l ength and about 15 feet  th i ck . I t  grew sma l l er upward , f ina l l y  p i nch ing out  about 20 feet above 
l eve l 6 .  The soft cond i ti on of the c l ay hang i ng wa l l  requ i red the use of square sets . Th i s ,  p l us the narrow width 
of the ore , made costs excess ive . 

The Sunsh i ne stope extends a l ong the northwestern d i ke .  Here the ore occurred ma i n l y  in brecc iated rhyo
l i te of the d i ke ,  but part of it came from the tuff on the southwest or hanging wa l l  s ide . In much of th i s  area 
the  unconformi ty c l ay hori zon was not  i n  evidence . The upper part of  the  Sunsh i ne stope ore body was mi ned by 
open pi t .  

Most of the ore found assoc iated wi th the southeastern d i ke occurred i n  the L i t t l e  F l ower stope , wh i ch near l y  
ad jo ins  t he  ore zone o f  t he  mai n p l ug and extends southeastward a long the d ike for about 350 feet .  The  � i t t l e  
F l ower ore body was 20 to  25 feet w ide  and 1 0  to  30  feet  th i ck . Most o f  t he  ore lay i n  the d i ke .  

N ear the southeast end of l eve l 1 and about 250 fee t  southeast of the end of the L i tt l e  F l ower s tope , a sma l l  
ore body was deve l oped by a n  i n c l i ne from wh i ch three short sub l eve l s  40, 60 , and 1 1 0 feet  be l ow l eve l  1 were 
extended . A square set stope was carried from the 40-foot l eve l up to a few fee t  above l eve l 1 .  
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AXE HAN D LE M I N E  

Locat ion :  Sec . 35, T .  9 S . ,  R .  1 7  E . ,  o n  Axehand l e  Butte about 1 2  mi l es west o f  t h e  Horse Heaven m ine  
and  4 mi l es east of  Ashwood . 

Owner: Dan Swanson , Mrs . Lavoy Swanson , Mrs . Francis  Johnson , G uy Wharton , and Tom Autzen . 

Product ion :  1 50 f l asks . 

H i story: Deve l opmen t  of the Axehand le  m i ne was begun by Char les and Lavoy Swanson i n  1 936 . A Cham
pion rotary re tort was i nsta l l ed and severa l f l asks of qu i cksi l ver were produced each year from 1 937 through 1 943 . 
The property was operated by Horse Heaven Mi nes, I nc . ,  from mid- 1 938 to the end of 1 939, duri ng wh i c h  t ime 
ore . was trucked to the . Horse Heaven furnace . I n  1 940 a 20-ton Lacey rotary furnace was'in'sta l led , but i t  was 
used for on ly  a short t ime . Dan Swanson recovered two f l asks from surface ore in 1 955 . I n  1 956 the property was 
l eased to the I n ternat iona l  E ng i neering & Min i ng Co . of Santa Barbara, Ca l i forn i a . Extensive surface stri ppi ng 
was done and i n  1 957 a DMEA l oan for 2 , 000 fee t of exp l oratory dri l l i ng was obta ined . John B .  Hoffman as
sumed the lease in Apri l 1 958 and i n i t iated the dri l l i ng under the DMEA contrac t .  Resu l ts are said to have been 
d i scourag ing ,  and the property has been id l e  s i nce that t ime . 

Deve l opmen t: D i s tr ibut ion of the m i ne worki ngs is shown i n  f ig ure 40 . The pri nc ipa l  ore body l ay i n  the 
N o .  l shaft area on the northwest s l ope of the bu tte . It i s  devel oped by three i n c l i ned shafts 50 to 70 feet  apart 
and a crosscut adi t .  The three shafts and a winze from the crosscut ad it are connec ted by a dr ift on the ore zone 
on the 45-foot l eve l . From the westernmost shaft there i s  a dri ft on the 75-foot l eve l . Ore was a l so mi ned from 
the P- 1 5-B shaft and the N o .  2 shaft on the northeast s l ope of the butte . The N o .  2 shaft is 60 fee t l ong wi th 
worki ngs on the 36- and 53-foot leve l s . The P- 1 5-B shaft i s  80 feet l ong . Both are i n c l i ned . The Dead End 
shaft on the west s l ope of the butte is 40 feet  deep . 

Geo logy: C i nnabar mi nera l i zat ion occurs a l ong the a l tered contact of an andesi te p l ug form ing the cen tra l 
core of Axehand le Butte and a l ong a l tered shear zones cutti ng the extrusive andesi tes i n to wh i ch the p l ug was 
i n truded . The shear zones are more or l ess para l l e l  to the edges of the p l ug and probab l y  were formed as a re
su l t  of stresses deve l oped dur ing i ts imp l acemen t .  The andesi tes borderi ng the p l ug are i n tense l y  a l tered , parti 
cu la r ly  a l ong the shear zones . A l teration of the p l ug was l arge ly  confi ned to i ts edges . Ad jacent to the contact 
the extrus ive andesi te has been si l i c i fied l oca l l y . Geo logy of the worki ngs i s  shown in F i gure 4 1 

C i nnabar m i nera l i zat ion occurs ma i n l y  a l ong the shear zones ,  but some ore was a l so found a l ong the con tact 
in both i n trusive and extrus ive andes i te .  In the No . l shaft area,  mi nera l i zat ion was confi ned to a shear zone 
trend i ng N .  8,5° E .  and d i pp ing 62 ° to 1 8° S . ,  wi th an average d i p  of abou t 45° S .  The ore body was somewhat 
l arger where the zone fl attened . This mi nera l i zed shear zone i s  cut and offse t by fau l ts stri k ing N .  30° E .  and 

· d i pping 50 ° to 70° SE . Four cross fau l ts i n te,rsect the ore zone . One of them offsets the ore zone abou t 40 feet . 
Offset a l ong the others is neg l i g i b l e .  C i nnabar occurs i n  seams and ve i n l e ts and loca l l y  impregnates the c l ays . 
Marcas i te and gypsum are abundant . A l i t t le  native su l fur occurs . in the ore . 

Jhe marg i ns of the gent ly westward-pi tch i ng p l ug vary grea t l y  i n  d i p ,  and i n  the N o .  2 shaft area mi nera l 
i zat ion was concen tra ted i n  extrus ive andesi tes beneath a n  overhang i ng protrusion o f  the p l ug .  

RED JAC KET M I N E  

Locat ion:  Sees . 27 and 34, T .  9 S . ,  R .  1 7  E . ,  about l ,  600 feet northwest of the N o .  l a d  i t  and furnace 
bui I d i ng of the Axe hand l e  m ine . 

Owners : Mike Drag i sh ,  Ben Laugh l i n ,  and Char les Epp ly . 

Product i on :  N one recorded; probab l y  a f lask or two . 

H i story: The area was prospected for go ld  and si l ver about 1 900 and traces of these meta l s  are sa id  to have 
been found . Dur ing the l ate 1 930 ' s ,  Char l es and Lavoy Swanson l eased the property for a short time and attempt
ed to e�p lo i t  smal l ,  scattered pockets of l i vi ngston i te wh i ch  had l ong been known to occur here . Dan Swanson 
reports that severa l f l asks of qui cksi l ver were produced from h igh-grade ore trea ted at the Axehand l e  m ine . 

Deve l opment and geo l ogy: Deve l opment  consi sts of a 25-foot shaft and severa l pi ts . The work i ngs exp l ore 
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a broad , northwest-trend i ng shear zone i n  porphyr i ti c  andes i te . The rocks have a redd i sh-brown co l or and are 
hard and bri t t le  as a resu l t  of s i l i c i fi cat ion . The shaft was sunk in a zone of shear !ng and fractur i ng 3 to 5 feet 
wide . Most of the shear p l anes d i p  s teep ly  north , a l though the i n terven ing  rock i s  i n tersec ted by n umerous smal l , 
i rreg u l ar fractures . O pen spaces are l i ned wi th l imon i te ,  c l ay ,  and somet imes a l i t t l e  sti b n i te ,  pyri te , and mar
cas i te . In some of the more i n tense l y  fractured zones , sma l l masses of l i v i ngston i te occur with traces of c i nna
bar, wh ich  is  probab l y  secondary after the l i v i ngston i te .  The sma l l pods of ore are reported to have been of very 
h igh grade but too wide l y  separated to perm i t  profi tab le  exp lo i tat ion . 

GOOD EARTH PRO S PECT 

Loca t ion :  NW;kSE;k and N E;kSW;k sec . 34,  T .  9 S . ,  R .  17 E . ,  on the west s l ope of a sma l l  rounded h i  I I  about 
three quarters of a mi l e  southwest of :Axehand le  Butte , and about one m i l e  south of the Madras-Ashwood-M i tche l l  
county road . 

Owners :  E i gh ty acres of deeded l and owned by Fenton Wharton . Dan Swanson and G era l d  Thorn ton each 
hold a port ion of the m i nera l r ights through an agreement w i th Wharton . 

Product ion :  N one . 

H i story and deve l opment:  The prospect was d i scovered i n  1 954 by Dan Swanson . A sma l l  amount of exp l or
atory trench i ng was done by the Horse Heaven Min ing  Co . during the fa l l  of 1 956 . Deve l opment consi sts ma i n l y  
o f  a trench about 80 feet l ong and a s  m u c h  a s  2 5  feet deep . 

G eo l ogy: The worki ngs expose c i nnabar mi nera l i zat ion a l ong an i n tense l y  a l te red shear zone i n  gen t l y  d i p
p ing andes i te f l ows . The shear zone is about 4 feet wide and stri kes approximate l y  N .  40° W .  and d i ps 40° N E .  
The rock wi th i n  the shear  zone and for severa l feet  on ei ther s ide has been a l tered to a wh i te -to-buff c l ay . C i n 
nabar occurs i n  sma l l  c l ots and ve i n l e ts w i th in  the sheared rocks and is genera l l y  assoc ia ted wi th lenses of gray
ish wet c l ay that para l l e l  the fracture surfaces . F i ve grab  samp l es taken from the shear zone averaged 2 . 2  pounds 
of qu i cks i l ver per ton . 

GOOD CHANCE PRO SPECT 

Locat ion :  SW;k sec . 6 ,  T .  10 S . ,  R .  17 E . ,  about a quarter of  a m i l e  east  of Ashwood i n :a northwest-trendi ng  
dry wash a l ong the  southern base of  Ash  Bu tte . · 

O wner: Dan Swanson , Ashwood , Oregon . 

Product ion :  N one recorded; probab l y  2�  f l asks . 

H is tory and deve l opment:  The depos i t  was d i scovered in 1 937 by Lavoy Swanson and Char l es Swanson . A
bout 2� f l asks were recovered from sorted ore dur ing 1 938-39 . The ore was treated at the Axehand l e  m ine . De
vel opmen t consists of a bu l l dozer trench 1 50 feet l ong i n  the gu l l y  bottom and a shaft about 50 feet deep . 

G eo l ogy:  The prospect  is i n  porphyri t i c  andes i te borderi ng the bi oti te-rhyo l i te p l ug  wh i c h  forms Ash Butte . 
I n  the shaft and northeast wa l l  of the trench ,  the andesi te is cut  by many sma l l  and i rreg u l ar vei n l e ts of marca
si te ,  ca l c i te ,  s i l i c a ,  and gypsum . The vei n l e ts range from the thi ckness of paper to abou t 1 i nch . Some of the 
ca l c i te ve i n l ets con ta i n  fi ne.l y d i ssem i nated c i nnabar . A l l  of the ore produced by the prospect came · from a nar
row ore shoot exposed during the s i nk i ng of the shaft . Accord i ng to Swanson , the sho_ot was assoc iated with a 
near l y  vert i ca l  ve i n  of ca l c i te 3 to 4 i nches wide and stri ki ng N .  45° W .  No ore rema i ns . 

CUSTER YOUNG PRO SPECT 

Locat ion :  S� sec . 6 ,  T .  10 S . ,  R .  17 E . ,  on the north s l ope of a l ow h i l l  about ha lf  a m i l e  east  of Ashwood . 

Owner: Custer Young , Ashwood , Oregon . 

Product i on :  None recorded; probab l y  2 fl asks . 
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H istory and deve lopmen t: Deve l opmen t  of the prospect was begun by Char les and Lavoy Swanson i n  1 937 . 
About 20 tons of se lected ore was hau l ed to the Axehand le  m i ne and treated i n  the rotary furnace . Accord i ng 
to Dan Swanson , 2 f lasks were recovered . Young acqu i red the property i n  1 956 . Workings i n c l ude three ad i ts ,  
two o f  wh i ch are caved , and  a bu l l dozer trench about 300 fee t  l ong . 

Geo logy: The prospect  is in near l y  f la t- ly ing  andesi te that is wide l y  frac tured and a l tered . The open ad i t  
enters t h e  south wa l l  o f  t h e  trench and trends southward for 80 feet ,  crosscu tt i ng severa l east-trend i ng ve i n l e ts 
of ca l c i te ,  quartz, and gypsum . A sma l l  amount of marcas i te and traces of c i nnabar are occas i ona l l y associ a ted 
wi th the ve i n l e ts . Toward the end of the ad i t  the andesi te becomes i ncreas i ng l y  s i l i c i fi ed ,  and the quan t i ty of 
c i nnabar appears to i ncrease . Assays , however, wou ld  i nd i ca te very l ow-grade ore . 

B IG  MUDDY C I N N ABAR PRO S PECT 

Former names:  Crosby Mercury C l a ims, Yates Prospect ,  and Degner Prospec t .  

Locat ion :  N �  sec . 2 ,  T .  1 0  S . ,  R .  1 8  E . ,  on the west s ide o f  Muddy Cree k .  A road to the prospec t  l eads 
down Muddy Creek for about one m i l e  to the northeast from the Ashwood-Horse Heaven road,  wh i c h  crosses Mud
dy Creek about 2� m i l es west of the Horse Heaven m ine . 

Product ion :  N one recorded; poss i b l y  2� f l asks . 

O wners: E l l a Degner and N orman Crow ley hold the m i nera l r ights by l ocat ion . 

H i s  tory: The prospec t  was d i scovered by E .  G .  Degner in 1 935 and was operated for a short  t ime by Degner, 
Mauri ce Th i ebau l t, and Ray Wh i t i ng ,  who are said to have produced 2� fl asks from a sha l l ow shaft . The property 
was he ld  for a short t ime in 1 936 by Horse Heaven M ines,  I nc . Some trench i ng was done and two ho les were 
dri l l ed , but l i tt l e  record of the resu l ts is avai l ab l e . 

I n  recent years i n term i ttent  deve l opment  work has been done by N orman Degner . Dur ing 1 956, 1 957, and 
1 958, severa l  hundred feet  of trenches were cut by bu l l dozer, and four ho l es for a tota l footage of 1 05 feet were 
dri l i ed .  I n  1 959 the property was l eased to Oregon C i nnabar Mi nes , I n c . An OME dri l l i ng program was begun 
dur ing the summer and con t i n ued i n to 1 960 . The resu l ts are unknown . 

Deve l opmen t: W hen the property was l ast v i s i ted i n  1 958, deve l opmen t  consi sted of about a dozen bu l l dozer 
trenches of an aggregate l ength of more than 1 ,  000 feet; a caved shaft 40 fee t  deep con ta i n i ng a 35 -foot dr ift 
from i ts foot; a 25-foot ad i t; and a 1 0-foot shaft . Accord i ng to N orman Degner, son of the or i g i na l  d i scoverer, 
the 2� f l asks of qu i cks i lver sa id to have been produced were recovered from about one ton of ore recovered from 
the drift at the bottom of the 40-foot shaft . Th i s  shaft has been fi l l ed by l a ter operati ons and i ts exact  l ocat i on 
is unknown . 

G eo l ogy: The prospect  area as mapped by Waters and others ( 1 95 1 )  consists of an e l ongated tongue of stra t
i fi ed tuffs of  C l arno age,  unconformab ly  overl a i n  by a th i ck  seri es of  post-C l arno basa l t i c  andesi te f l ows and 
andes i t i c  tuffs . Prospect devel opment has revea l ed a sma l l  body of rhyo l i te ,  part of wh ich  i s  probab ly  i n trus ive,  
i nc l uded i n  the tuffs . Sma l l l enses of a l tered per l i t i c  rhyo l i te border the rhyo l i te on the east . The g l assy rhy
o l i te exh i b i ts a th i n  band i ng that has  an overa l l -northeasterl y trend and a steep easter ly  d i p . C i nnabar occurs 
a l ong th i n  fracture seams that roug h l y  para l l e l  the band i ng . Assays as h i g h  as 30 pounds per ton have been taken 
from the 1 0-foot shaft sunk in the zone . Abou t 250 fee t  north of the shaft a narrow, near l y  ver t ica l gouge zone 
cutt ing the post-C l arno tuffs in a northeaster ly  d i recti on conta i ns d i ssem ina ted c i nnabar . 

ROARK and LOWREY PROSPECT 

Locat ion :  Sec . 3 ,  T .  1 0  S . ,  R .  1 8  E . ,  about a quarter of a m i l e  north of Muddy Butte . 

Owner: Unknown . 

Product ion :  N one . 
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G enera l  descr i ption : The Roark and Lowrey prospect was l ocated by E .  D .  Lowrey in 1 94 1 . Work on the 
prospect  was l a ter done by the Roark B.ro thers . Deve l opment consi sts of a caved shaft 55 feet deep and scattered 
p i ts .  The coun try rocks are l ap i l l i  tuffs and andesi te that have been a l tered, presomab l y, by hydrotherma l so
l ut ions re l ated to the i n trusi ve p l ug of b iot i te rhyo l i te form i ng Muddy Butte . The shaft i s  said to expl ore a nar
row stri nger of c innabar-bear ing ca l c i te . Rocks ad jacent to the shaft conta i n  traces of d i ssem ina ted c i nnabar . 

RED S K I N  PRO S PECT 

Locati on: SW±N E± sec . 29, T .  9 S . ,  R .  1 7  E . ,  about l m i l e  northwest of Ashwood . 

O wners: The prospect i s  on private l and owned by Ben Tay l or . Perm i ss ion to deve l op the prospect  was g iven 
to Dan Swanson and Byron Fri end . 

Product ion:  N one recorded . 

H i story and deve l opment: The prospect was d i scovered by Dan Swanson i n  1 954, and ha l f  a f l ask of qu i ck
s i l ver was recovered from 1 50 pounds of sorted ore . Deve l opment cons i s ts of three sma l l  p i ts and a bu l ldozer 
trench about 50 feet l ong . Some dr i l l i ng was done in 1 956 wi th a sma l l rotary , but the resu l ts a re unknown . 

Geo l ogy: The rocks in the pi ts and i n  the wa l l s of the trench are a l tered andes i te f l ows and tuffs . The up
per part of a sma l l  mass of rhyo l i te i s  exposed in the f l oor of the trench . C i nnabar was seen in the north wa l l  of 
the trench  where it occurred as th i n  vei n l ets immed i a te l y  beneath a tuffaceous c l ay l ayer abou t  l �  feet th i c k .  
More work wi l l  need t o  be done before the meri ts o f  th i s  prospect can be determ i ned . 

HO RSE CRE E K  PRO SPECT 

Locat ion :  W� sec . 9 ,  T .  l l  S . ,  R .  19 E . ,  at  an e l evati on of 3,  500 feet on the west s ide of the steep r idge 
between Horse Creek and Cherry Creek . 

Owner: Unknown . 

Producti on : N one . 

G enera l descr i pt ion :  The prospec t  was worked by Bert Roark and G l enn Stephenson dur ing the m id- 1930 's .  
The workings consi s t  of two ad i ts and sca ttered opencuts . They l i e i n  bi oti te rhyo l i te ,  wh i ch forms th i s  part of 
the ridge . The rhyo l i te exposed in the workings is cut  by numerous sma l l  fractures, a l tered l arge l y  to c l ays and 
l oca l l y  s i l i c i fied . The upper ad i t  trends S .  1 0° E .  for 20 feet  and conta i ns a rai se to the surface from the face . 
Th i n ,  sparse l y  d i stri buted ve i n l ets of c i nnabar are v i s i b l e  i n  a few p l aces . The l ower ad i t ,  65 feet be l ow the 
upper, trends S .  55° E .  for 1 76 feet wi thout showing a trace of c i nnabar . 

C H ERRY CRE E K  PRO SPECT 

Locat ion :  S� sec . 1 6  and N�  sec . 2 1 ,  T .  1 0  S . ,  R .  19  E . ,  on the  eas t  s i de of  Cherry Creek, about  3 m i l es 
east of the H orse H eaven m i ne . 

Producti on :  N one . 

O wner: Parr N orton . 

G enera l descri pti on: Two m i nera l ri gh ts c l a ims were l ocated i n  Apri l 1 943 by G l enn S tephenson , Bert Roark, 
and G l enn Fr ier , after c i nnabar f l oa t  had been panned up the h i l l  from Cherry C reek . It i s  said that a sma l l 
pocket of h i gh-grade ore was found in one p lace,  but after severa l sha l l ow test p i ts and a short ad i t  fa i l ed to re
vea l e i ther  add i ti ona l  ore or a structura l  l ead , the prospect was abandoned . 

I n  l ate 1 949 , N orton and Ro_y Shrum cut  a series of trenches across the area of the or i g i na l  work . Scattered 
i rreg u l ar str i ngers of c innabar were found in narrow fractures in maroon and ye l l owish c l ays derived from tuffs and 
andesi tes . A l l of the worki ngs are bad l y  caved and geo l og i c  i nterpretation wou ld  be d i ffi c u l t  even i f  warran ted . 
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K I D NAP SPR I N G  AREA 

The K idnap Spring area i n c l udes a group of qu i cks i l ver depos i ts l y i ng a l ong the crest of the ridge between 
Lemon and D ry Creeks in sees . 14 and 23, T .  1 3  S . ,  R .  1 7  E .  (see f igure 42 ) .  The area i s  about 1 8  m i l es by 
road northeast of Pr inevi l l e .  It i s  heavi l y  timbered and topograph i ca l l y  rugged . E l evati ons range from about 
r----..-----..-----.,---....,.---, 4, 300 feet  at the A l l i son prospect  at the south end of the area to a

bout 5, 200 feet at the Stri ck l and Butte m i ne at  the north end . The 
Str i c k l an d  S p r i n g  'Lf Str i ck l and Bu tte M i n e  prospects are genera l l y  i naccess i b l e  during wi n ter months . The O cho-

' · co Reservoir quadrang l e  g i ves topograph i c  coverage . 
�---,.:-:-,-.1.-.:-,---':-' -;:;l-:�--::---'---:----t C innabar was d i scovered i n  the area by J .  E .  S ta l ey about 1 930 .  

K i dnap Spr i n g  \ X Watson Prospe c t  
Prospe c t  X / 

I 
Product i on amount i ng to 1 )  f l asks from retort operat ions was recorded 

K idnap S�r�IL ··•·/ by the U . S .  Bureau of Mi nes i n  1 940-4 1 :  1 0  from the Stri ck l and 

,( x A l l i son Prospect  Butte m ine  and 1 from the Watson prospec t .  Reports by owners i nd i -
1----++----+----+----:-H-; cate that about 8 add i t iona l f l asks were produced . Sporad i c  acti v i ty 

I 

\ I 

has cont inued to the presen t  t ime, but  there has been no product i on 
s i nce 1 94 1 . 

� The depos i ts occur i n  tuffs , andes i te f l ows , and agg l omerates of 
I f I 

--17�,..:....--+--- ...: probab le  C l arno age . At the Stri ck l and Butte m i ne ,  c i nnabar occurs 
in fractured rocks ad j acent to a rhyo l i te p l ug . The cond i t i ons con
tro l l i ng the l oca l i zati on of deposi ts a t  the southern end of the area 
are not c l ear . It i s  poss i b l e  that the sma l l ,  wide l y  scattered occur
rences of c i nnabar are the resu l t  of emanati ons penetrat ing fractured 
C l arno rocks over l y i ng p l ugs s im i l ar to that at the S tri ck l and Butte 
m ine  but not yet exposed by eros ion . 

I 
\ 

', M I I I  I 

F ig ure 42 . I ndex map of K i dnap 
Spri ng area . 

STR ICKLAN D BUTTE M I N E  

Loca t ion:  SW!N E! sec . 1 4, T .  1 3  S . ,  R .  17 E . ,  near Str ick l and Spr ing ,  about a m i l e  and a ha l f  north by 
road a l ong the r idge from the cabins at K idnap Spring . 

Owners: R .  S .  and M .  L .  Page ,  Pr inevi l l e ,  Oregon . 

Product ion :  1 0  f l asks . 

H i story£ The prospect  was l ocated by the Page brothers and C .  S .  Carnagey i n  1 940 . A Champion rotary 
retort, 800-pound capac i ty ,  was i nsta l l ed during the summer of 1 940 and 9 f l asks were produced in 1 940 and 1 
i n  1 94 1 . Carnagey l ater re l i nqu i shed h i s  i n terest to the Page brothers ,  who have cont inued to expl ore the 
property . 

I n  1 950 two churn dri l l  ho les were sunk to depths of 1 30 feet  and 1 53 feet respect ive l y ,  encoun ter ing l i tt l e  
or no c i nnabar m inera l i zat ion . During 1 953 many  hundreds o f  fee t  o f  dozer trenchi ng was done under a DMEA 
l oan contract . 

· 

Devel opmen t: Underground devel opment consi sts of five ad i ts conta i n i ng an aggregate of at l east 500 feet of 
worki ngs (f ig ure 43) . F our of the ad i ts a re caved . A sma l l  cabi n and the retort rema in  on the property . 

Geo logy:  At the S tr ick l and Bu tte m i ne there is a prom inent , fine-gra i ned,  l ig h t-gray-to-buff rhyol i te p l ug 
surrounded by rhyo l i ti c  and andes i t i c  tuffs and tuffaceous c l ays . The p l ug is severa l hundred feet in d i ameter and 
rises as much as 1 00 feet above the surround ing terra i n . F l ow band i ng i s  h i g h l y  deve loped in the p l ug and varies 
from hori zon ta l to extreme ly  contorted . In p l aces the rock c l eaves read i l y  in to th in  p l a tes . Sma ll masses of per
l i te l i e  ad jacent to the p l ug contact . At l east one rhyo l i te d i ke was exposed in the prospect worki ngs . The tuff
aceous rocks f lank ing the p l ug s tri ke about N .  50° E .  and d i p  1 0° to 20° SE . They are cut by severa l sma l l  fau l ts 
that str ike roug h l y  east and d i p  steep l y  toward the p l ug . These appear to be norma l  fau l ts wi th  t he i r  downthrown 
s ides nearest the contact . C i nnabar occurs as th i n  fracture fi l l i ngs and f ine d i ssem i nati ons in the a l tered tuffs a
l ong o r  s l i gh t ly  above the  upper contact o f  a dark-red tuffaceous c l ay . F rom a l l  i nd icat ions , t he  c l ay is  conform
ab ly  i n terbedded w i th the enc l os ing rocks and where exposed ranges from 2 to 5 feet i n  th i ckness . 

The ore bod ies are sma l l  and scattered , but  assays of from a trace to two or three pounds of qu i cks i l ver per 
ton have been taken from many p l aces in the a l tered tuffs immed ia te l y  above the red c l ay . C i nnabar m i nera l 
i zat ion rare l y  extends to more than 3 feet above the contact . 
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Most of the ore treated was m i ned from a sma l l ore body about 1 20 feet  east of the Champ ion retort . The ore 
body was stoped to the surface from a short ad i t .  The ad i t  and stope are caved . The ore treated is sa id  to have 
averaged between 35 and 40 pounds per ton . L i tt l e  ore-grade mater i a l  was encountered dur ing the DMEA ex 
p l orati on program . A sma l l  kidney assay ing 22 pounds of qu i cksi l ver per ton over a width of 30 inches was ex
posed i n  trench N o .  7 about 250 feet  east of the retort . A vvinze ,  sunk to a depth of 2 8  feet a l ong the contact,  
wh i ch here d i ps 20° SE . ,  fa i l ed to deve l op more than a few hundred p01..\nds of ore . 

K I D NAP S PR I N G  PRO S PECT 

O ther name: W i l d  Rose m ine . 

Locat ion :  N E� sec . 23 ,  T .  13  S . ,  R .  17 E . ,  about  200 yards downs l ope from the road and ha l f  a m i l e  north 
of the cabins a t  K idnap Spr ing . 

O wners: Dayton G l over and Wa l ter L idstrom , Pri nevi l i e ,  Oregon . 

Product ion :  N one recorded; poss i b l y  5 f l asks produced . 

H i story: Three c l a ims covering the prospect were l ocated on Apri l 25, 1 9 3 1  by Asa Batt le s ,  R .  R .  H unter, 
and J .  H . Rosenburg . In 1 938 these three c l a ims were deeded to C .  A. W i l kes, C .  S .  Carnagey, W .  J .  La Porte, 
and J .  E .  Sta ley . La Porte ' s  i n terest was l a ter acqu i red by Harry De  Bard . I n  1 953 ha l f  i n terest i n  the c l a ims 
was acqu i red by Wa l ter L idstrom and the other ha l f  by Carnagey . I n  1 958 Carnagey ' s  i n terest i n  the property , 
now tota l l i ng  9 c l a ims ,  was acqu i red by G l over . 

D eve l opment :  The pri n c i pa l  deve l opment  work was done by Sta l ey  and Carnagey dur ing the fa l l  of 1 938 . An 
i n c l ined shaft about 40 feet deep was sunk on a h i gh-grade ve i n  about 1 1  i nches th i c k .  Accord i ng  to S ta l ey,  
3 2/3 f l asks were recovered from about  1 ,  000 pounds of th i s  rro ter i a l  treated i n  a sma l l ,  two-pi pe retort erected 
near the shaft . The shaft was abandoned because the vei n l e t  fa i l ed to widen and cou l d  not be m i ned profi tab l y  
i n  spi te o f  i ts h igh ten or . Another 1 l/3f lasks was recovered from one  ton o f  sorted ore from an opencut  l y i ng  
about 250 feet  west o f  t he  shaft . 

O ther deve l opment  work consi sts of a 50-foot sha l l ow ad i t  and numerous opencuts . The ad i t  i s  caved and 
the shaft , covered by a d i l ap idated shed , is  fi l l ed with water to w i th in  10 fee t of the co l l a r .  In recent years 
severa l add i t i ona l  surface cuts have been made wi th a bu l l dozer south and west of the shaft and the o l d  opencu t  
west  o f  t he  shaft ha s  been en l a rged . The  retort has been moved to  t he  A l l i son prospect on  the east s i de  o f  the 
ridge . 

Geo logy:  The country rocks cons i s t  of rather i n tense l y  a l tered andes i t i c  f l ows, tuffs , and agg l omerates , 
presumab l y  of the C l arno Format ion . These rocks are l oca l l y  over l a i n  by f l ows of a p l a ty andes i te tha t is much 
l ess a l tered and probab l y  younger . C i nnabar m i nera l i za t i on i s  confi ned to  the o l der a l tered rocks and i n  one 
p l ace occurs beneath a cappi ng of the p l aty andesi te . C i nnabar i s  sparse I y scattered through an area at l east 
250 feet  l ong and 50 fee t  wide, occurr ing both in the so i l  man t l e  and a l ong sma l l  fractures of w ide l y  d ivergent 
trends . The shaft was co l l ared i n  mass i ve andes i te ,  wh i c h  i s  somewhat l ess a l tered than that exposed in surround
i ng open cuts . A gouge-fi l i ed fracture in  the east  wa l l of the shaft  stri kes N .  35° E .  and d i ps 65° NW . A series 
of jo i n ts in the west wal l str i kes N .  40° E .  and d i ps 65° NW . In the pit west of the shaft the ma jority of the 
c innabar vei n l ets have a northwester l y  trend . 

N o  l a rge fau l t  or other structura l feature to wh i ch  the fractur ing m igh t  be re l a ted has yet been found . I t  
seems poss i b l e  that a p l ug s im i l ar t o  that a t  Stri ck l and Spr i ng ,  but  as yet unexposed , under l i es the area and that 
the fractur ing and m i nera l i za t ion are re l a ted to i ts i n trus i on . 

ALL ISON PRO S PECT 

O ther names: Carnagey c l a ims, V i les  prospect . 

Loca t ion :  SE� se c .  23,  T .  1 3 - S . ,  R .  1 7  E .  on the east s ide of the ridge about  ha l f  a m i l e  southeast of the 
K i dnap Spr ing prospect . 

Owner: Me l v i n  V i les . 
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Product ion :  N one recorded; poss i b l y  3 f l asks produced . 

H i story and deve l opment: The property was l ocated i n  May 1 9 3 1  and he ld  through  1 950 by G .W . ,  W . H . ,  
and B . L .  A l l i son . I t  i s  sa id that dur ing the 1 930 ' s  these men recovered 3 f l asks of qu i cks i lver from se l ected ore 
hau l ed to the ir  ran ch at Powe l l  Butte and retorted . The property was re l ocated in 1 954 by Car l  and Tom Carnagey 
and so l d  on contract  to Me lv i n  V i l es in 1 957 . 

Deve l opment consi s ts of severa l sha l l ow pi ts and trenches and an ad i t  conta i n i ng 85 feet of worki ngs . There 
is a s ing l e -tube Johnson-McKay retort i n  poor repa i r  near the ad i t  porta l and a sma l l  cabi n about 1 50 yards to 
the southwest . 

Geo logy:  The country rocks consist of a l tered and softened andesi te f l ows and agg l omerates of probab le  
C l arno age . Exposures a re  poor and  fractur ing and  a l terat ion ha s  been so i n tense i n  the v i c i n i ty o f  t he  prospect 
worki ngs that the att i tude of the rocks was not determ i nab l e . 

Penetra t i ng a l tered andes i te for most of i ts l ength,  the crosscut trends N .  1 0° W .  for 53 feet at wh i ch  poi n t  
two fau l ts were encountered , one  stri k ing N .  40° W .  and  d i pping vert i ca l l y and  another stri ki ng east and  d i p
p i ng  70° N .  A dr i ft was dr iven a l ong the N .  40°  W .  fau l t  for approximate ly  30  feet . The  wa l l s o f  t he  fau l t are 
separated by l or 2 feet  of grayish cheese- l i ke c l ay gouge . Coarse andes i ti c  agg l omerate is exposed in the north 
wa l l  of the dr i ft 58 feet from the ad i t  porta l . The wa l l s of the c rosscut expose narrow fractures of d iverse trend, 
the ma jor i ty of wh i ch stri ke easter l y  and dip steep l y  north . A narrow l i moni te-fi l l ed fracture 15 feet from the 
porta l str i kes N .  1 5° E .  and d i ps 60° W .  

N o  c i nnabar was seen i n  the adi t .  Three c l ose l y  spaced p i ts l y i ng above the tunne l conta i n sma l l quant i t ies 
of c innabar as fracture f i l l i ngs and f ine c rysta l d i ssemi nati ons in the a l tered andes i te . One of the fractures i n  
wh i ch c innabar was found stri kes N .  45° W .  and d i ps 80° S .  The p l ane o f  the fau l t  encountered i n  the ad i t  be
l ow is not exposed in  the pi ts ,  but a l teration near i ts pro jected l ocat ion i s  i n tense . 

WATSON PRO S PECT  

Locat ion:  Sec . 23,  T.  13 S . ,  R :  1 7  E . ,  northeast of the Kidnap Spr ings prospect . 

O wners :  Wa l ter L idstrom and Dayton G l over, Prinevi l l e ,  O regon . 

Product ion :  l f l ask . 

G eneral -descri pt i on :  Most of the work here was done by Oscar Watson , who ,  together wi th Car l  Carnagey, 
produced one f l ask of qu i cks i lver from se l ected ore i n  1 940 . The ore was treated i n  a two-pipe retort which re
mai ns on the property . 

D eve l opment cons i s ts of two ad i ts and severa l sha l l ow p i ts . The coun try rock i s  ma i n l y  andes i te agg l omerate . 
O ne of the ad i ts trends N .  45° W .  for 1 40 fee t, then branches, one branch  trend ing N .  1 0 °  E .  for 30 feet  and 
the other south for 10 feet and conta i n i ng a ra i se presumab l y  to the upper ad i t  l y i ng about 35 feet above . The 
upper ad i t  is caved , but the dump i nd i ca tes that i t  i s  much shorter than the l owe r .  

N o  c i nnabar was seen i n  p l ace anywhere o n  the property . Accord i ng to Carnagey , the ore produced was 
recovered from sma l l  fractures in some of the caved p i ts .  

OCHO CO CRE E K  AREA 

The O choco Creek a rea l i es about 1 8  m i les  east of Pri nevi l l e i n  the central part of the O choco Mounta ins  
( see f igure 44) . The area extends a l ong O choco Creek for about 6 mi les i n  T .  1 4  S . ,  R .  1 8  E . ,  and Ts . 1 3  and 
14 S . ,  R .  19 E .  In add i t i on to a number of prospects , the area i nc l udes four product ive depos i ts wh i c h ,  from west 
to east, a re the Byram-Oscar, S ta l ey ,  Champion,  and Tay l or Ranch mi nes . 

The o ld  O choco H ighway ,  whi ch branches from U . S .  h ig hway 26 about 1 5  m i l es east of Pri nevi l l e ,  extends 
through the a rea . Short side roads g i ve a ccess to the depos i ts ,  wh i ch  are scattered a long both s i des of O choco 
Creek . E l evations range from 3, 500 to 5, 000 feet  above sea l eve l . Topographi c coverage for the a rea is g i ven 
on the O choco Reservoir and Lookout  Moun ta in  1 5-minu te quadrang l es .  A l l but the extreme western end of the 
area is covered by the Round Mounta i n  30-m inu te quadrang l e  wh i ch ,  a l though not a topog raph i c  map, has been 
geo l og i ca l l y  mapped by W i l ki nson ( 1 940) . 
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H istory and product ion 

The i n i ti a l  d i scovery of c innabar i n  the Ochoco Creek area was made at the present s i te of the Sta ley m ine  
i n  1 92 7 .  Th i s  m ine  was more o r  l ess act ive unt i l 1 942 , becom i ng t he  l argest producer i n  t he  area ,  a l though i t  
changed hands many  times . Producti on from the Byram-Oscar and  Champi on m i nes was recorded at  i n terva l s  dur
i ng 1 935-36 and 1 934-4 1 respecti ve l y  and from the Tay l or Ranch mi ne dur ing 1 939-43 . The tota l recorded pro
duction from the area is 796 f l asks . S i nce the end of 1 942 l i t t l e  or no deve l opment  work has been done in the 
area except at the Champion m ine ,  where assessment work has been kept up but no prod uct ion made . O n l y  a 
sma l l parLof the worki ngs at the Sta l ey and C hampi on m i nes are accessi b l e .  E l sewhere a l l of the underground 
worki ngs of the var ious m i nes in the area are caved . 

Genera l geo l ogy 

The qu i cks i l ver m i nes and prospects of the Ochoco Creek area are d i s tr ibuted a l ong a broad northeast-trend i ng 
zone of fau l t ing , hydrotherma l  a l terat ion ,  and m i nera l i zat i on that extends a l ong O choco Creek for 6 or 7 mi l es . 
The deposi ts i n  the Johnson Creek area about 6 m i l es to the southeast and i n  the Marks Creek area to the north
east occur a l ong s im i l ar northeast-trend i ng zones of fau l t i ng and mi nera l i zati on . The three zones appear to be 
structura l l y  re l a ted to the comp lex ,  l arge-sca l e  deformation of the C larno Formation in th i s  part of the O choco 
Mounta i ns . Because the O choco Creek and Johnson Creek areas, and to a l esser extent  the Marks Creek area, 
are geo log i ca l l y  s im i l ar, the genera l pi cture of the i r  strati g raphy , structure , and ore deposi ts i s  combi ned . 

S trati graphy:  The rocks i n  the O choco Creek, Johnson Creek, and Marks Creek areas cons ist  predom i nant ly  
of  a comp l ex series of  andesi t i c to  basa l ti c  tuffs , f l ows, and agg l omerates mapped by W i l ki nson ( 1 940} as part of 
the C l arno Formati on; i n  p l aces rhyo l i te f l ows and associ ated tuffs and tuffaceous sed iments are i n c l uded . Lo
ca l l y  these racks are unconformab l y  over l a i n  by re l ative l y  una l tered basa l t i c  l avas tentat ive l y  ca l l ed the "Ochoco 
l avas" by W i l k i nson and dated by him as upper PI i ocene or l ater . The Ochoco l avas a re exposed at  var ious p l aces 
but whi l e  they l i e  in c l ose prox im i ty to some of the qu i cks i l ver deposi ts they are not known to conta i n  c i nnabar . 

Most of the C l arno rocks exposed i n  the m ine  and prospect areas have been considerab ly  a l tered by hydro
therma l  so l u tions and are deep ly  weathered . Exposures are scarce because of the th i ck accumu l ati ons of a l tered 
surface rock, stream depos i ts ,  and vegetat ion ,  consequent l y  the strat i graph i c  re l a ti onsh i ps of the vari ous rock 
types are d i ffi c u l t  to determ ine . D i kes and other sma l l i rreg u l ar bod ies  of basa l t  and poss i b l y  andes i te i n trude 
the C l arno  rocks . In at  l east three of the m i nes, the Sta l ey m i ne in the O choco Creek area and the Mother Lode 
and Ami ty m i nes in the Johnson Creek area, basa l t  d i kes para l l e l  the pri nc i pa l  northeast-trendi ng system of frac
tures govern ing the d i s tr i buti on of  the c i nnabar and i n  p l aces l i e  ad jacent to qu i cks i l ver ore zones . Th i s  suggests 
that at l east some of the d i kes were i n truded after, or more probab ly  dur i ng ,the deformation of the C l arno rocks . 

Structure: The predomi nant s tructura l features of the C l arno Formati on i n  th i s  area are ant i c l i nes and syn
c l i nes having sub-para l l e l ,  northeast-trend i ng axes and fau l ts or fau l t  zones that para l l e l  them . The qu icks i l ver 
depos i ts occupy broad zones of fau l ti ng ,  fracturi ng ,  and hydrotherma l a l terati on that ref lec t  these struc tura l 
trends . I n tensi ty and d i stri but i on of fau l ti ng varies considerab l y  from p l ace to p l ace . Because of the extens ive 
a l terat ion and soften i ng of the rocks wi th in  the zone , i nd iv idua l fau l ts are rare l y  traceab le  except by m i ne and 
prospect excavations . 

The qu i cks i l ver depos i ts a l ong Ochoco Creek and Johnson Creek fa l l  c l ose to I i nes beari ng N .  50° E .  and 
N .  60° E .  respective l y .  Those i n  the Marks Creek area ,  though more wide ly  scattered , may l i e on an extens i on 
of the O choco Creek fau l t  zone . ·The pr i n c i pa l  system of fau l ts approximate l y  para l l e l s  the length .of each zone . 
However, i n  each,add i ti ona l  sets of fau l ts comp l i ca te the structure . These severa l sets of fractures probab l y  
represent various stages i n  t h e  recurrent deformati on o f  the C l arno Formatior . 

O re depos i ts :  The c i nnabar ore bod i es are genera l l y  contai ned i n  extens ive l y  crushed , hydrotherma l l y a l 
tered fau l t  brecc ia  and gouge r ich i n  c l ays , carbonates and s i l i ca .  I n  genera l ,  the mater i a l  has a wet, mea l 
l i ke consi stency,  i s  qu i te permeab l e ,  and forms heavy,  dangerous ground for m i n i ng . Carbonates and s i l i ca ,  
ma i n l y  i n  the form o f  cha l cedony , genera l l y  occur a s  d i sconti nuous ve i n l ets a nd  impregnat i ons i n  the fau l t  brecc ia  
and gouge and fi l l  j o i n ts and other cav i t ies i n  the ad jacent rocks . Loca l l y  the wa l l  rocks ,  part i cu l ar ly  those of 
the footwa l l ,  are parti a l l y  s i l i ci fi ed . Pyri te or marcasi te is widespread but on l y  rare l y  abundan t .  The b l ack , 
l ustrous hydrocarbon often ,  though perhaps erroneous l y ,  ca l l ed g i  l son i te ,  i s  l oca l l y  present as sma l l b l ebs and 
str i ngers . Some of the i nd iv idua l  gouge zones are as much as 20 feet wide but most are l ess than 5 feet in width . 
A l ong many of the fau l ts the th i ckness of brecc i a  and gouge varies grea t l y  i n  short d i stances . 

C i n nabar occurs as fracture fi l l i ngs i n  the s i l i ca-carbonate ve i n l e ts and a l so as d i ssem i nati ons, narrow 
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vei n l ets ,  and th i n  coat i ngs i n  the gouge . O re bod ies are sma l l ,  and wi de l y  scattered . Those thus far exp l o i ted 
have been sma l l  pods and more or less verti ca l  shoots havi ng sma l l l a tera l exten t .  

I n  the past, profi tab l e  m i n i ng has been h i ndered by severa l factors ,  the most importan t  of wh ich  are the l im
i ted s i ze of  t he  ore bod ies and  the i r  erra t ic  and unpred i ctab le  d i s tr ibut ion . A l so ,  .because of  very heavy g round , 
most of the underground worki ngs wi th i n  zones of fau l ting  had to be t imbered and l agged throughout and con
stan t l y  ma in tai ned to prevent cav i ng . At presen t  a l l of the importan t underground workings are caved and inac
cessi b l e . Dur ing the past  few years some m in i ng and prospect ing has been done on the surface,  parti c u l ar l y in 
the Johnson Creek area . 

BYRAM-O SCAR M I N E  

Locat ion:  N E:lr sec . 2 3 ,  T .  1 4  S . ,  R .  1 8  E . ,  i n  the hi l l s bordering Ochoco Creek va l l ey o n  the south . The 
mine i s  on the east side of the h i l l  about 1 , 500 fee t  a i r l i ne northeast of the old m i l l s i te ,  wh i ch i s  on the east 
bank of Camp Branch Creek . 

Owner: The depos i t  i s  on deeded l and owned by Ernest G rubbe . 

Product ion :  63 f l asks recorded . 

H i story and deve l opment: Deve lopment of the depos i t  was begun by A .  J .  Champion and Grover Keeton i n  
1 932 . I n  the same year, the property was s o l d  t o  H .  F .  Byram and Ray Whi t ing . Wh i t i ng ' s  i n terest was acqu ired 
by George O scar in ear l y  1 933 . The ranch was l a ter so ld to G rubbe . 

I n  1 933 a stati onary cont inuous-feed , vert ica l -tube furnace of un i que des ign was i nsta l l ed but proved to be 
unsat i sfactory . The furnace was erected on the west s ide of the h i l l  in order to obta i n  water for the condenser 
system . In 1 935, Grubbe and Byram produced about 1 3  f l asks of qu icks i l ver from 125 tons of ore wi th the furnace . 
Accord ing  to Grubbe , d i fferent i a l  expans ion and contract i on of the furnace jo in ts caused considerab le  gas l eak
age . In add i ti on ,  the wet ore stuck in the tube on occas ion . 

I n  1 936 W .  J .  Seufert l eased the mine and , hau l i ng the ore to a 30-ton Se l way rotary furnace at the Sta l ey  
mi ne, produced 50  f l asks dur ing t he  year from 400 tons o f  ore wh ich  had been b l ocked out dur ing the  Byram
Oscar opera t ions . L i tt l e  or no work has s i nce been done on the property and no usab le  equ i pment rema ins . 

Accord i ng to i n formation furn i shed by Byram and G rubbe , the mai n  worki ngs cons i s t  of a 95-foot verti ca l 
shaft with 4 connect ing dri ft leve l s . The uppermos t  dr i ft leve l  is connected to the surface . D uri ng the Seufert 
operat ions,  ore was s toped from the l ower l eve l near ly  to the surface . The ore zone ranged from 2! to 7 feet in 
width and averaged about 35 feet  in l eng th . Severa l trenches and p i ts are scattered about the h i l l s ide nearby . 

G eo l ogy: The worki ngs are caved but a l i t t l e  of the ore zone as exposed in the ad i t  l eve l drift is s ti l l  v i s i 
b le . Here andes i te f l ows and tuffs have been cut by a shear zone that stri kes N .  55° to 60° E . Most of the 
shear surfaces d i p  steep ly  southeast . The rocks in  and ad jacen t to the shear zone have been i n tense l y  a l tered , 
softened , and b l eached to vari ous shades of ye l l ow and brown . C innabar is v i s i b l e  i n  a few p l aces in the caved 
materi a l  as narrow ve i n l e ts and d i sseminated specks . Accord i ng to G rubbe ,  the ore from the lower l eve l s  con
tained much pyri te . The shear zone has been offset a short d i stance west of the shaft . L i t t l e  effort has been put 
forth to l oca te i ts cont inuat ion to the wes t .  

JO H N SO N  PRO SPECT 

Loca t ion: W! sec . 23,  T .  14 S . ,  R .  18 W . ,  west across Camp Branch Creek from the Byram-Oscar m i ne . 

Owner: Unknown . 

Product ion: N one . 

Genera l descr ip t ion :  Most of the deve l opment  work was done by James Johnson dur ing the ear l y  1 930 's .  O ne 
group of worki ngs, cons i s t ing of at  l east fwo ad i ts ,  l i es a t  the north end of the r idge about a quarter of a m i l e  
sou thwest of the mouth o f  Camp Branch Creek . Three other ad i ts and severa l opencuts l ie a l ong the summ i t  and 
east s l ope of th i s  ridge about ha l f  a· m i l e  to the sputh . A l l of the worki ngs are caved and l i t t l e  cou ld be seen by 
the wri ter . Rocks on the dumps ind i cate that the north .workings penetrated hard ,  barren andes i te . The south or 
upper worki ngs were driven i n to andesi te and tuff . The dump of the uppermost ad i t  showed traces of c i nnabar on 
pann i ng . 
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STALEY M IN E 

O ther names: Barney and Sta l ey m i ne; J immy Ann m i ne . 

Location: E!  sec . 7, T .  1 4  S . ,  R .  1 9  E .  

Owner: John H udspeth . 

Product i on :  448 recorded; probab l y  a few more as ind i cated be l ow .  

H i story : C innabar was d iscovered here i n  N ovember 1 927 by A .  J .  Champion and the prope�ty , cons i st ing of 
1 60 acres of deeded l and , was purchased from a Spokane f inanci a l  fi rm by the d i scoverer and h i s  partners ,  J .  E .  
Sta l ey and A .  L .  Barney . Two Johnson-McKay pi pes were i nsta l l ed and 40 f l asks were produced i n  1 928  and 40 
in 1 929 . Champion so ld h i s  i n terest i n  the property to Barney and Sta l ey i n  J une 1 929 . The property was then 
l eased to C i n nabar Mi nes, I nc . ,  whi ch ,  accord ing  to Schuette ( 1 938, p .  1 05) conti nued operati ons to the summer 
of 1 933, produc i ng an add i t iona l  51 f l asks . Th i s  l a tter product ion was not recorded by the U . S .  Bureau of Mines . 
The lease was then term i nated , and dur ing the rema i nder of 1 933 and 1 934 the m i ne was operated by Sta ley and 
Barney . Product ion of 8 f lasks was recorded by the U . S .  Bureau of Mi nes i n  1 934 and 50 in 1 935 .  (Schuette 
reports that a tota l of 1 8  f l asks was produced dur ing 1 933 and 1 934, but makes no menti on of the 50 f l asks in 1 935 . )  
I n  September 1 935 the m ine  was taken over by the O choco Mi nes Corp . headed b y  W .  J .  Seufert of The Da l l es ,  
::md a Se lway rotary furnace 30  i nches i n  d i ameter and 30  feet l ong  was ins ta l l ed .  Between September 1 935 and 
June 1 937 a tota l of 206 f lasks was produced . The m ine  was then l eased to C .  W .  Cramer,  who produced 35 
f l asks between October 1 937 and May 1 9 39 .  Th i s  product i on was made wi th the Johnson-McKay pi pes . An ad
d i ti ona l  4 f l asks were produced dur ing the summer of 1 939 by Sta l ey and h i s  son . The rotary furnace was moved 
to the Axehand l e  m i ne i n  1 940 . I n  the spring of 1 940 Barney 's i n terest i n  the m ine  was purchased by R .  L .  C u l 
bertson . A C hampi on rotary retort was insta l l ed and 89 f l asks were produced through 1 94 1 . C u l bertson purchased 
Sta l ey 's i n terest in the property in the spri ng of 1 942 and , after i nsta l l i ng  a sma l l  C ottre l l rotary furnace pur
chased from Werner at  the P l atner m ine , con t inued operati ons unt i l fal l ,  produc ing 26 f lasks . The m ine  has s ince 
been id le and owners h i p  has changed severa l t imes . 

Deve lopment: Deve l opment (see fi gure 45) consi sts of about 1 ,  600 feet  of dri fts and crosscuts d i stri buted be
tween two d i verg i ng  ed i ts hav ing ad jo i n i ng porta ls;  an i nc l i ned shaft 1 25 feet l ong wi th connecti ng adi t and a
bout 1 20 feet o f  dri fts wi th a w inze be l ow and  s topes above extend i ng from i ts foot; and many  opencuts,  sha l l ow 
shafts and ad i ts .  About 450 feet  of workings from the easternmost of the two ma in  ad i ts ·i s  access i b l e .  The re
mai nder of the underground worki ngs i s  caved . 

Geo logy: The coun try rocks are andes i t i c  f l ows , tuffs , and agg l omerates of the C l arno Formation i ntruded 
by basa l t  d i kes . Exposures are poor and no attempt was made to determ ine  the re la t ionsh i ps of the vari ous rock 
types . These rocks are cut  by two strong fau l ts and many m i nor fau l ts and fractures . 

The two prom i nent  fau l ts i n tersect immed iate l y  west of the ma in  i nc l i ned shaft . O ne s tr i kes N .  50° to 60° 
E . ,  and , accord ing  to Sta l ey ,  d i ps 50° SE . from the surface to a depth of about 40 feet,  then steepens to about 
65° . The other, a younger crossfau l t ,  stri kes N .  25° · E . ,  d i ps 50° SE . ,  and apparen t l y  offsets the o l der fau l t  a 
considerab le  d i stance,  because i ts pos i t ion west of the crossfa u l t  is unknown , Many of the sma l l er fau l ts and 
fractures approx imate l y  para l l e l  one or the other of the two fau l ts ,  parti cu l ar l y  the one trend ing N .  50° to 60° 
E . ,  and mo�t  of them are pre-m i nera l . 

The l argest ore body,  that m ined from the i nc l ined shaft and i n terconnected worki ngs,  l ay a l ong the fau l t  
trend i ng N .  50 ° t o  60° E . ,  near i ts i n tersect ion wi th the crossfau l t .  Caved s topes, surface cuts ,  a n d  sha l l ow 
ad i ts mark i ts course from the i n c l i ne eastward for about 500 feet . G i l l u l y  ( 1 933,  p .  1 24) states: 

"A l ong th i s  zone the rock has been i n tense l y  and a lmost ent i re l y  a l tered to a s l i ckens ided c l ay ,  
ch ief ly  a ferr i ferous montmori l l on i te ;  w i th some kao l i n  and nontron i te .  I mpregnat ing th i s  c l ayey zone 
and rough l y  fo l l owi ng the most prom iment shear are c i nnabar, pyr i te,  ca l c i te ,  opa l ,  and cha l cedon i c  
quartz . These m i nera l s  occur both a s  vei n l ets i n  the a l tered rock and a s  d i screte parti c l es sporad i ca l l y  
deve l oped i n  i t ,  I t  can hard Ly b e  sa i d  that any ve in  system i s  pre·sent; the m inera l i zed body  seems to 
be a crushed zone . However,  the best ore seems to occur rather constan t l y  a l ong the most promi nent 
fau l t  wa l l .  In the s tope from whi ch the retort ore was being extracted at  the t ime of v i s i t ,  j us t  west 
of the shaft on the 45-foot leve l ,  a stri nger of c i nnabar-bear ing materi a l  about 4 i n ches wide occurred 
a l ong th i s  wa l l ,  from wh ich  the c i nnabar seemed to fade out in sma l l e r  and sma l l er ve i n l ets i n to the 
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c l ay wa l l s .  C i nnabar occurred across the ent i re face of the dr ift ,  about 5 feet wide,  but on l y  the 
h igh-grade streak was bei ng sent to the retorts . "  
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The next most prod uct ive ore body l ay a l ong the cross fau l t  about 500 feet north of the i nc l i ned shaft . Dur
i ng 1 940 and 1 94 1  Sta l ey and C u l bertson recovered 89 fl asks from the sha l l ow i nc l i ned worki ngs . The ore aver
aged about 55 pounds of qu i cks i l ver per ton on recovery . The western ad i t  dri fted for much of i ts l ength a long 
the southward extens ion of th i s  fau l t .  Sma l l  amounts of ore were recovered from the underhand stope i nd i cated 
on f igure 45 and from a surface cut j ust south of the ad i t  porta l .  A l though c i nnabar i s  said to have been d istri b
u ted a l ong some of the many fau l ts cut by the eastern ad i t ,  apparent l y  very l i t t l e  was of m inab l e  grade . 

O n  the r idge between the adi t porta l s  and the i n c l i ned shaft, severa l sma l l fau l ts and shear zones are ex
posed in a series of opencuts . Here the rocks are parti a l l y  s i l i c i f ied and form a l ow, res i stant r i b .  Crysta l l i ne 
c i nnabar occurs as fi l l i ngs i n  the fractures a l ong wi th s i l i ca ,  l i moni te ,  c l ays , and occas iona l l y g i l son i te . 

O n  the poi n t  of the h i l l  east of the ma i n  i nc l i ne ,  c i nnabar, associ ated w i th ca l c i te and cha l cedony stri ngers ,  
occurs i n  fractured andesi te a l ong the west edge o f  a basa l t  d i ke trend i n g  N .  1 5° E .  

CHAMP ION M I N E  

Location :  NW:! sec . 3 ,  T .  1 4  S . ,  R .  1 9  E . ,  0 . 6  m i l e  south of On tko 's Store o n  the o l d  Ochoco H i g hway . 

Owners:  David A .  a nd G eorge L .  Johnston . 

Product ion :  37 fl asks recorded . 

H i story: The property was l ocated or i g i na l l y  i n  1 930 by A .  J .  Champion and Mr . and Mrs . Bert Tol l aday . 
I t  was acqu i red under l ease and option by W .  W .  E lmer i n  1 93 1 . The Ochoco Mercury Corp . was organ i zed by 
David A .  Johnston , F rederi c F .  Wo l fer, and Harold G .  Brown to operate the property . A sma l l Josh ua H endy 
rotary retort was i nsta l l ed but was l i tt l e  used . A l arge part of the deve l opment  work i n  the m i ne was done by 
the corporation under the d i rect ion of W .  W .  E lmer, but there i s  no record ,..,f product ion . In 1 934 Champion re
sumed operat i on ,  erected a C hampion Rotary retort, and m ined ore deve lor- .J i n  part by the former operators . 
Production of 7, 1 2 ,  and 6 f l asks was recorded i n  1 934, 1 935, and 1 936 respect ive l y . I n  1 937 David A .  Johnston 
and George L .  Johnston acquired the property , rece iv i ng a qu i t-c l a im  deed in 1 938 .  E l mer wa� ;_-: -� : .-:  retai ned 
as operator, and producti on of 5 ,  2, and 5 f l asks was recorded in 1 937, 1 938,  and 1 94 1 , respecth . v • Y · Both re
torts rema in  on the property . 

Deve lopment: Deve l opmen t  consi sts of an ad i t  about 90 fee t  l ong lead i ng  to a caved dr ift ,  wh i ch is sa i d  to 
connect w i th a raise on the ve i n  that ho led through near the top of the ridge about 1 80 feet northeast of the ad i t  
porta l . I n  add i ti on ,  a two-compartment i n c l i ned shaft pass ing over the ad i t  but connected to i t  by a crosscut 
branchi ng off about 40 feet from the adi t porta l has been sunk on the ve i n  to a reported depth of 120 feet and 
dr i fts have been dr iven each way from the bottom . O re was hoisted to the surface in one compartment of the i n 
c l i ne a nd  dumped down the other t o  the ad i t  leve l . Of  a l l  the underground workings,  on l y  t he  90-foot ad i t was 
access ib l e  when v i s i ted by the wri ter . Accord i ng to Wi l ki nson ( 1 940) the underground worki ngs tota l about 700 
feet . 

-

G eo logy:  The country rocks i n c l ude andes i te f l ows, agg l omerates , tuffs , and tuffaceous sedi ments . Struc
tura l cond i t ions are presumab l y  s im i l ar to those throughout the Ochoco Creek area . The worki ngs expl ore a gouge 
zone trend ing about N .  60° E .  and , as i nd i cated by the i nc l i nati on of the i n c l i ned shaft, d i pping about 50° S .  
Where exposed i n  the surface cuts and reported l y  throughout the workings,  the m i nera l i zed zone cons i s ts of from 
1 to 3 feet of soft, mea l - l i ke gouge impregnated with l imon i te and cut by sma l l  vei n l e ts and bunches of cha l ced
ony and ca l c i te .  Ore i s  sa id to have been mi ned from sma l l  pockets and shoots scattered a l ong the gouge zone . 

About 400 fee t  N .  35° E .  of the ad i t  porta l are severa l p i ts a l igned over a d i stance of about 1 00 feet a l ong 
a narrow fau l t  zone trend i ng N .  20° E .  A l i tt l e  c i nnabar was panned from the dump of the northernmost pit  but 
none was seen i n  p l ace . 

O N TKO PRO SPECT 

Locat ion:  Sec . 33 , T .  1 3  S . ,  R .  19 E . ,  about a th i rd of a m i l e  north of the o ld  O choco H ighway . 

Owner: Andrew On tko . 
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Product ion :  None . 

QU ICKSI LVER I N  OREGO N 

H istory and deve l opment: The prospect was d i scovered by the owner in the ear l y  1 930 's .  Deve lopment i s  
sa id  to  cons i s t  o f  a tunne l about 50 feet l ong,  a winding shaft o f  unknown depth, and  a large open cut . A l l  of 
these workings are caved . 

Geo l ogy: Country rocks consist of C l arno andes i tes, tuffs , and aggl omerates . C i nnabar can be panned from 
the soi l and decomposed rock in the v i c i n i ty of the worki ngs where , accord ing to Wi l ki nson { 1 940) , h igh-grade 
stringers were exposed . The structura l re lat ionshi ps cou ld  not be pos i tive l y  determined , but it is be l ieved that 
they are s im i lar to the re lat ionsh i ps found in the other qui cksi l ver depos i ts a l ong Ochoco Creek . 

L I TTLE HAY CREEK  PROSPECT 

O ther names: F l ag Creek Prospect, Mi l l er F l at Prospect . 

Locati on: NW;/r sec . 27, T .  1 3  S . ,  R .  1 9  E . ,  about 1 ,  000 feet east-southeast of the sect ion corner near 
the head of L i tt le  Hay Creek . 

Owner: Unknown . 

Product ion: None recorded; probab l y  3 . 5  f l asks . 

H i story and deve l opment: The prospect was di scovered by A .  J .  Champi on , and c l a ims were located by 
Champion and Bert and Zelma Tol l aday in the fal l of 1 930 . I n  about 1 936 the property was l eased to the G i l ki n
son brothers who, accord i ng to  Tol l aday, produced approximate l y  3 . 5  f lasks o f  qu icks i l ver from sorted h igh-grade 
ore . Deve lopment i nc l udes a drift abou t 30 feet l ong,  a shaft 20 feet deep, and scattered p i ts and trenches . 
None of the underground worki ngs is access ib l e . 

Geology: The caved workings are di stributed a l ong the crest of a l ow ridge for about 1 00 yards . A shear 
zone trending approximate l y  N .  70° E .  and d ipping steeply south coincides wi th the crest of the ridge . Another 
shear zone,  wh i ch is  exposed at the top of the caved shaft , str ikes N .  35° W .  and i s  near l y  vert ica l . The rocks 
near the shaft are in tense ly  a l tered , softened, and l imon i t i zed . Loca l l y  they are cut by vei n l e ts and sma l l  c l ots 
of cha l cedony, ca l c i te ,  and a l i tt l e  c i nnabar . Nei ther the d imensi ons of the c innabar-beari ng zone nor the grade 
of ore conta i ned cou ld  be determined , owing to inadequate exposure . 

A severa l -hundred-pound stockpi l e  of obv ious l y  h igh-grade ore remai n i ng near the o ld  shaft conta i ns ci nna
bar as nuggets and fracture f i l l i ngs i n  a l tered andes i te . 

TAYLOR RAN CH M INE  

Location: SE;/rNW;/r sec . 34 , T .  1 3 S . ,  R .  1 9 E . ,  about ha l f a m i l e north of the o l d Ochoco H ighway . The 
shaft collar and dumps l y i ng a few feet above creek l evel  on the north edge of O choco Creek va l ley,  about ha l f  
a m i l e west of the Ochoco Creek guard stat ion ,  are v i s ib le  from the h ighway . 

Product ion: 248 f l asks, 620 tons of ore treated . 

Owner: John Hudspeth; deeded l and . 

H i story: The depos i t  was d iscovered in 1 938 by A .  J .  Champion, and in 1 939 was acquired by R .  R .  Whit ing . 
A sma l l Champion rotary retort was insta l led to treat deve l opment ore and production was begun i n  January 1 940 , 
Producti on by Whi t i ng tota l led 82 flasks i n  1 940, 95 f l asks in 1 94 1 ,  and 57 in 1 942 . I n  October 1 942 the l ease 
was sold to E .  C .  Cantri I ,  who cont inued product ion through the ear ly  part of 1 943 , produc ing an add i ti ona l 1 4  
f l asks . No  work o f  s ign i f icance has been done s ince . The workings are caved and  no  equ ipment rema i ns on  the 
property . 

Deve l opment: The m ine is deve l oped by a 1 30-foot shaft from which dri fts were extended on the 45-foot, 
80-foot,  and 1 30-foot l eve l s . Worki ngs on the 80- and 1 30-foot leve l s  are shown on F igure 46 . About 1 00 feet 
of drifting and crosscutti ng i s  sa id to have been done on the 45-foot level . 
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F igure 46 .  Map of the Tay l or Ranch mine . 
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Geo logy: Few rock exposures occur i n  the v i c i n i ty o f  the shaft . The fo l l ow ing was obta i ned part l y  from the 
report by Stephenson ( 1 943) and part l y  from maps and notes comp i l ed _by Wh i t i ng . . The country rock i n  a l l  of the 
underg round worki ngs is an andesi te porphyry . A dense b l ack basa l t , probab l y  i n trus ive , forms a sma l l knob abou t 
600 feet  northeast of the shaft . The andes i te porphyry expl ored by the worki ngs i s  cut by two we l l -defi ned frac
ture systems , one stri k ing N .  3 1 °  E .  and the  other N .  75° E .  Fau l ts of both of these g roups d ip  about 70° SE . 
The andes i te a l ong the fau l ts i s  h i g h l y  a l tered and b l eached to a l igh t  gray col or . These fau l ts are i n te rsected by 
many other fau l ts and fractures of l ess defi n i te trend . Stephenson (p . 85) reports that most of the ore occurs i n  
or very c lose to the fau l t  zones and much o f  i t  i s  assoc iated wi th fractures o f  the N .  3 1 °  E .  trend . He  states , 
" Post-m i nera l movement  has occurred a l ong one or more of the ma jor fau l ts of the N .  75° E .  group ,  and has off
set fau l ts and ore bod ies of the N .  3 1 °  E .  trend , a l though the former trend a l so exi s ted at the t ime of mi nera l 
i zat ion . • . .  I n  genera l , ore deposi t ion was probab l y  l oca l i zed a t  i n tersecti ons of the severa l fau l t  g roups , but the 
exact role p l ayed by each group is uncerta i n . "  

Maps by Wh i t i ng suggest that because of the s l ight  offsetting of the N .  3 1  ° E .  fou l  ts by those of other trends 
the overa l l  trend of the c i nnabar-bearing' zone devel oped by dri fts on both the 80-foot and 1 30-foot leve l s  i s ,  
though var iab l e ,  about N .  40° E .  

Accord ing  to a Wh i t ing map, suppl emented by h i s  commen ts ,  the ma in  stope of the m i ne commenc ing about 
75 feet southwest of the shaft was about 48 feet l ong on the 80-foot l eve l and tapered upward to w i th in  about 20 
feet of the surface . The stope ranged from 8 to 10 feet i n  width and the ore body raked steep l y  to the southwest . 
Two sma l l er stopes , about 70 feet and 1 20 fee t  southwest of the shaft and about  33 feet  and 2 3  feet l ong , respec
t ive l y ,  on the 1 30-foot leve l ,  were extended upward for a short d is tance . The ore body 70 feet southwest of the 
shaft is reported to have l a i n  a l ong a strong fau l t  stri k ing N .  75° E .  and d i pp i ng 70° S .  The grade of ore m i ned 
i s  sa id to have decreased appr-- c i ab ly  be l ow the 80-foot l eve l . 

L i t t l e ,  if any,  ore was m i ned from drifts northeast of the shaft . Wh i t i ng ' s  map suggests that the ore zone i s  
offset about 45  feet to  the  east on the  north s i de  of a fau l t  s tr ik ing N .  75° E .  Stephenson refutes th i s  conception 
on the bas i s  of h is magnet i c  data, whi ch i nd i cate that the ma in  ore zone has been offse t about 45, feet westward 
on the north s ide of the fau l t .  I f  Stephenson is correct i n  th i s  i n terpretation,  the c i nnabar-bearing fau l t  zone i n  
the dri fts on the 80-foot and 1 30-foot l eve l s  northeast o f  the shaft i s  not the northeast extension of the ore zone 
mi ned in the stopes southwest of the shaft . 

JO H N SON CRE E K  AREA 

The Johnson Creek area,  former l y  i n c l uded in the "O choco qu i cksi l ver d istri c t"  of S tephenson ( 1 943) , l i es 
about 6 m i les  southeast of the O choco Creek area i n  the center of T .  1 4  S . ,  R .  20 E . ,  C rook County (see f ig
ure 44 ) .  The m i nera l i zed area i s  about 4 m i les  l ong and extends from the base of Lookout Mounta i n  i n  secti on 
20 across Johnson Creek to B i g  Summi t  Pra i r ie  in sect ion 1 5 .  Mines and prospects fa l l  on a l i ne that trends ap
prox imate l y  N .  60° E .  The product ive m ines, from west to east, are the Mother Lode ,  Ami ty ,  N umber One ,  and 
B l ue R idge . I n  add i t i on there are a number of mi nor occurrences . 

Access to the Johnson Creek area i s  by way of the Summ i t  Pra i r ie  road , a grave l ed Forest Serv i ce road , wh i ch 
l eaves the o l d  O choco H i ghway near the O choco ranger stati on . Summ i t  Pra i r ie  road fol l ows up Canyon Creek, 
crosses Lookout Moun ta i n  d iv ide ,  and descends Johnson Creek . The d i stance by road from Pr i nev i l l e  i s  about 34 
m i l es .  

E l evati ons range from about 4, 800 feet a t  the B l ue R idge m ine  near the east end of the area to about 5, 900 
feet at the Mother Lode m ine  near the west . Lookout Mounta i n  r i ses above the a rea to an e l evat ion of 6, 926 
fee t . The Johnson Creek d i stri c t  l i es whol l y  w i th i n the Lookout Mounta i n  1 5-mi nu te quadrang l e ,  and l i ke the 
O choco Creek d i stri ct  i s  covered by W i l ki nson ' s  ( 1 940) geo l og i ca l ly mapped Round Mounta i n  30-minu te quadrang l e .  

H i story and deve l opment 

C i nnabar was d i scovered i n  the Johnson Creek area at  the present s i te of the Mother Lode m i ne i n  1 899; i n
i ti a l  product ion o f  3 f l asks was made from th i s  m ine  i n  1 906 . The  d i scovery o f  c i nnabar depos i ts a l ong the north
easter l y  extens ion of the zone on the oppos i te or north s ide of Johnson Creek caused a sma l l rush to the area in 
the spri ng of 1 930 . Many c l a ims and c l a im  groups were l ocated , l eases were arranged ,  and by the end of the 
year work was begun on the properties now known as the Amity,  N umber One ,  and B l ue R idge m i nes . W .  J .  
Wesser l i ng ,  who w i th h i s  w i fe ,  I da ,  l ocated c l a ims i n  each of the or i g i na l  g roups, i s  genera l l y  cred i ted wi th 
d i scovery of these depos i ts .  H owever, severa l  loca l  informants have sta ted that the i n i ti a l  d i scovery of c i nnabar 
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i n  the area was made by A .  J .  Champion i n  the winter of 1 929 . The tota l recorded product ion of the Johnson 
Creek area is  955 f l asks . 

The four product ive m ines (Am i ty ,  B l ue Ridge, Mother Lode, and N umber O ne) have changed hands many 
times . Few operators have mainta ined product ion for more than two consecut ive years and none for more than 
four, a l though product ion from one or more was recorded annua l l y  from 1 927 to 1 943 . 

W i th the exception of the Am i ty mine,  no underground work has been done i n  the area s ince 1 943 and near
ly a l l  of the workings are inaccessi b le . Underground deve l opment work in  the Ami ty m i ne cont inued sporad i ca l l y  
unti l 1 957 and a l i t t le  qu icks i l ver was occas iona l l y produced . O ther than th i s ,  production from the area s i nce 
1 943 has been recovered from sma l l ,  primari l y  opencut operat ions . 

Geo logy 

Mi nes and prospects of the Johnson Creek area, as in  the Ochoco Creek area , are d i s tri buted a l ong a north
east-trend i ng zone of fau l ti ng ,  hydroth�rma l  a l terati on , and m inera l i zat ion i n  the C l arno Format ion of Eocene 
age . The geol ogy of the area is  d i scussed under the Ochoco Creek area head i ng . 

MO THER LO DE M INE  

Locat ion:  SW! sec . 20, and NW! sec . 29, T .  1 4  S . ,  R .  20 E .  near the head of Canyon Creek on the north 
s l ope of Lookout Mounta i n . 

Producti on: 347 f l asks recorded . 

Owners :  F rank Re i d ,  Roger Go l l i ard , Ear l  Zimmerman ,  and Ke i th Parki nson . 

Lessee: Werdenhoff M i n i ng Co . 

H i story: Deve l opment of the Mother Lode m ine as a go ld and copper prospect was begun by H .  S .  Cram i n  
1 899-:-rnT900 qu icksi lver was d i scovered and i n  J u l y  1 90 1  the American A lmaden Qu i cksi lver & G o l d  M i n i ng 
Co . was organ i zed to operate the mine . A sma l l Scott furnace was erected and product ion was fi rst recorded i n  
1 906 . S i nce  that t ime ,  i n term i tten t product ion has been made by  severa l corporate groups , none of  wh ich con
t in ued product ive operat i ons for more than two consecutive years . Fo l l owing i s  a l i st of known operators and 
the i r  product ion as recorded by the U .  S .  Bureau of Mines . 

Operator 

American Al maden Qu i cksi l ver 
& Go ld  Min i ng C o .  

Same 
Centra l Oregon Min i ng Co . 
Pac i fi c  Qu i cksi l ver Co . 
Conso l ida ted Qu icksi l ver Co . 
Same 
Sen ter Construc t ion C o .  
Crams, I nc . 
Same 
Same 
Champion M in i ng C o .  
Same 
G i l  key Brothers 
Same 
Canyon Creek M in i ng Co . 
Werdenhoff Min i ng Co . 
Same 

Tota l  

N o . of 
Year F l asks 

1 906 3 
1 908 1 8  
1 9 1 5  3 
1 927 24 
1 928 4 1  
1 929 24 
1 930 23 
1 932 3 
1 935 52 
1 936 47 
1 939 35 
1 940 60 
1 942 2 
1 943 4 
1 954 2 
1 959 6 
1 960 5 

352 

G .  W .  Ti l l otson and C .  A .  Patterson are said to 
have produced ·a sma l l  amoun t of qu icks i l ver i n  1 9 1 7  
wi th a battery of 8 retorts , but there i s  n o  record of the 
amoun t .  Much of the work on the Consol idated ad i t  
l eve l was done duri ng 1 928-30 b y  the Consol idated 
Qui cks i l ver Co . Ore from these operations was treated 
in a Gou ld  rotary furnace of 1 2  tons per day capac i ty .  
When Crams , I nc . ,  took over operat ion i n  1 93 1 , work 
was confi ned to the N o . 4 ad i t  l evel . I n  1 936 the mine 
passed i n to the hands of the Reconstruct ion F i nance Corp . 
i n  l i eu of repayment  of a $ 1 2 , 000 devel opmen t l oan . 
Dur ing 1 939 much open cutt ing was done above the o ld 
stapes and farther to the northeast by the Champion Min
i ng Co . Smal l ore bod i es exposed wi th a bu l ldozer were 
se lect ive ly  mi ned and trea ted in the 1 2-ton furnace . I n  
1 942 and 1 943 the G i l key Brothers erected a p lant  uti -
1 i zi ng j i gs i n  an attempt to concen trate large tonnages 
of l ow-grade ore . The property then l ay i d l e  unt i l 1 954, 
when the c l a ims were re l ocated by the present owners , 
who organ i zed the Canyon Creek Min ing Co . A few 
tons of surface ore was treated i n  the Herreshoff furnace 
a t  the Ami ty m ine in 1 954 . The property was leased to 
the Werdenhoff Mi n i ng Co . l ate in 1 958 . S i nce the ro
tary furnace had been removed from the property , a 
double D-tube retort was erec ted and 6 fl asks were 
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F i gure 47 . Map of underground worki ngs of the Mother Lode m i ne . 
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produced from surface ore i n  1 959 .  Erect ion of a Herreshoff furnace of 50 tons per day capac i ty was completed 
l ate i n  1 960 , but the furnace has been l i tt le  used . 

Deve l opment: Accord i ng to o ld  maps and reports , at l east 3, ooo· feet of underground work has been done 
fram 6 ed i ts . F i gure 47 is a compi l at ion of severa l maps of the worki ngs . The pri nc i pa l  ed i ts are the Consol i 
dated ed i t  and the N o .  4 ed i t ,  both of which enter the east bank of Canyon Creek a short d i stance above creek 
l evel . No underground work has been done on the property s ince the ear l y  1 940 ' s  and a l l the ed i t  porta l s  are 
caved . Much open pi t expl oratory work has been done by the Werdenhoff M in i ng Co . 

Geo l ogy: The Mother Lode mine i s  the southwesternmost of the qu i cksi l ver depos i ts scattered a l ong the John
son Creek fau l t  zone . Rocks exposed i n  the m ine  area consi s t  predom inant ly  of andesi te f lows , tuffs , and 
agg l omera tes in truded by d i kes and i rregu l ar bod ies of basa l t .  Unconformab l y  over l y i ng "O choco lavas" are ex
posed on the hi l i s ide above . On the bas i s  of geophys i ca l  surveys, Bath and Cook ( 1 949) determ i ned that the main 
worki ngs of  the Mother Lode m i ne l ie between two basa l t  d i kes that  trend approximate l y  N .  60° E .  The north
westernmost d i ke i s  exposed in severa l p l aces north and east of the porta l of N o .  4 edi t .  

Structura l cond i t i ons a t  the Mother Lode mine are s imi lar  to those throughout the Johnson Creek area; how
ever, ore depos i t ional  contro l s  appear to be somewhat d i fferen t .  Northeast of Johnson Creek, ci nnabar was de
posi ted primari l y  a l ong fau l ts trending N .  60° E . ,  concentrat ing where these fau l ts were cut by crossfa u l ts .  In 
the Mother Lode m ine ,  most of the c innabar now exposed and ,  presumab ly ,  much of that occurr ing underground 
was depos i ted a l ong crossfau l ts .  The more important  sets of loca l i zing  crossfa u l ts trend approx imate l y  N . 40° 
to 45° W .  , N . 1 0 °  to 1 5° W . ,  and N . 5° to 1 0° E . 

G i l l u l y ,  Reed , and Park ( 1 933) descri be the ore shoots i n  the Conso l idated ed i t  workings as cons ist ing com
mon ly  of sma l l  branch ing i rregu l ar stringers and seams . They state: 

" Loca l l y  the str ingers tend to fo l l ow stronger contro l l i ng fissures and send out branches from these 
in a l l d i rections . O ne vein that had been worked j ust prior to the v i s i t  stri kes N .  45° W .  and stands 
vert i ca l . This ve i n  or l ode i s  apparent ly  contro l l ed by a shear surface and ranges in width from 3 
inches to about 1 foot . Many narrower stri ngers branch from it i n to the northeast wa l l ,  but the south
west wa l l ,  in the exposed worki ngs, seems to be l ess m inera l i zed . These str ingers range in thi ckness 
from a kn i fe -edge to about ha l f  an i nch ,  but most are l ess than one-eighth i nch th i ck .  

" . . •  Considerab l e  stop ing has been done near the end of the northeast dr ift,  a stope there i n  gougy 
basa l t  be i ng about 40 feet high and 15 to 20 feet wide . A l i tt l e  c i nnabar rema i ns in the c l ay of the 
wa l l s .  Severa l other stopes have been worked; one , near the junct ion of the southwest branch wi th 
the mai n  drift, is about 50 fee t l ong and fol l ows a vein that stri kes N .  60° E .  and d i ps steep ly  south . 
Th is  s tope extends to the upper l eve l . Much of the o ld  work i n  the m i ne is caved , so that the exten t 
of the other stopi ng was not determ i ned . 

" The tenor of the ore is unknown , but to j udge from the mater ia l  exposed i n  the mine i t  must be 
rather l ow .  I t  wou ld  be d i ffi c u l t  to se lect  any cons iderab l e  tonnage carry ing more than one-ha l f  of 1 
percent of qu i cksi lver; probab ly  even this l im i t  wou ld be hard to ma in tai n . "  

Accord ing to o ld  maps of the worki ngs (figure 47 ) ,  the downward extens ion of the N .  45° W . -trend i ng ore 
body was later encoun tered on the No . 4 ad it l evel about 400 feet from i ts porta l and 1 05 feet be l ow the Con
sol idated ad i t  leve l . Perhaps a l l  or most of the ore from wh ich  99 f lasks were produced by Crams, I nc . ,  duri ng 
1 935 and 1 936 was recovered from severa l sma l l  stopes on this ore body above the N o .  4 ed i t  l eve l . 

Most of the deve l opment work performed on the property by the Werdenhoff M in i ng Co . has been confined 
to the en l argement of an open pit exp l oring the surface extens ions of th is same ore body . An o ld  stope or ra ise 
from the Conso l idated ad it l evel  has been cut i n to and parts of the Lucky Strike and Champion ad i ts destroyed . 
Dur ing 1 959 , ore from severa l sma l l  ore shoots scattered about the p i t  was se lect ive l y  m i ned and treated i n  the 
retort . S i nce that t ime, the pit has been considerab l y  en l arged . 

The pri nc ipa l  ore shoots exposed in the open p i t  i n  1 959 were conta ined wi th i n  norther ly  trend ing fracture 
zones . C i nnabar was observed in one ore shoot as th in  f i lms on fracture surfaces and as narrow vei n lets an eighth 
of an i nch th i ck trendi ng i n  a l l  d i recti ons but ly ing wi th in  a zone about 2 feet wide trend ing N .  10° W .  and 
cutt ing sheared and s i l i c i fied andesi te . The ore shoot had an exposed l ength of about 15 feet . A samp le  taken 
across the stri ke assayed 1 0 . 1 -pounds per ton . A s im i lar  rough l y  para l l e l  body was exposed about 40 feet away . 
Here the ore lay wi th i n  and ad jacent to a gouge zone from 1 to 3 feet wide trend i ng N .  5° E .  Most of the ore 
produced by the Werdenhoff M i n i ng Co . came from these shoots . It is est imated that the ore treated must have 
averaged about 30 pounds of qu i cksi lver per ton , a l though sma l l  pods of cons iderab l y  h i gher grade were recovered . 
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I N DE PE N DENT  PRO SPECT 

Locat ion :  Center of sec . 20, T .  1 4  S . ,  R .  20 E . ,  a t  the head of Johnson Creek on the northeast s l ope of 
Lookout Mounta i n . The property ad jo ins the Mother Lode m ine  property on the northeast .  

Owners : I ndependent  Q u i cksi l ver Co . ;  L l oyd Bart l e tt ,  Sa l em ,  secretary-treasurer . 

Product ion :  N one . 

1 45 

H istory: The prospect may have been worked i n i ti a l l y by ear l y  owners of the Mother Lode m ine . The pres
ent company , wh ich  was organ i zed by G eorge A .  Dre i s ,  acqu i red ownersh i p  in 1 930 and has done near ly a l l  of 
the ex is t ing work . 

Devel opment: Prospect ing efforts have been concentrated i n  two areas about 1 , 500 feet aport (fig ure 48) . 
Both areas have been expl ored by many hundreds of feet  of bu l l dozer trenches and by severa l dr i  I I  hol es . The 
eastern area a l so i n c l udes three ad i ts , one of wh i ch i s  caved . The other two contai n ,  col l ect ive l y ,  about 600 
feet  of work i ngs . A sma l l  gravi ty mi l l  was i nsta l l ed on the property in 1 959 . 

G eo logy:  The west worki ngs are i n  and a l ong the western edge of a grassy meadow at the head of Johnson 
Creek . The meadow, wh i ch i s  roug h l y  200 yards across , i s  underl a i n  l arge l y  by stream and marsh depos i ts con
s i s t ing of crossbedded sand and c l ayey s i l t .  O utcrops ore scarce and severa l of the trenches fa i l ed to penetrate 
the a l l uv i um . Rocks exposed w i th i n  the meadow and a l ong i ts per iphery i n c l ude andes i te f l ows , tuffs , and brec
c ias of the C l arno Format ion . D i ps where ascerta i nab le  ore of l ow ang l e . A l ong the southeast s ide  of the mead
ow i n  the v i c i n i ty of the east worki ngs these rocks ore over l a i n ,  apparen t l y  unconformab l y ,  by porphyrit i c 
andes i te . 

W i th i n  the meadow, c i nnabar is sparse l y  but wide l y  scattered through the a l l uv i um . I ts source was not de
term ined by the wri ter; however, the owners report that, as a resu l t  of dri l l i n g ,  severa l sma l l  occurrences of c i n 
nabar have been found i n  t he  underl y ing andesi tes . Weatheri ng and  eros ion o f  t he  upper parts o f  such bod i es 
cou ld  have contr ibuted the c i nnabar . 

The two access i b l e  ad i ts of the east worki ngs penetrate hard andes i te ,  crosscutt ing at i rreg u l ar i nterva ls some 
narrow fau l ts .  The fau l ts conta i n  from a few i nches to a foot of crushed andes i te and gouge . Some are impreg
nated wi th a l i tt l e  ca l c i te and s i l i ca .  C i n nabar, though present as fracture coat i ngs  a nd sma l l d i ssem i nated crys
ta l s ,  i s  scarce . O ne of the open cuts immed iate l y  be low the ad i ts exposes the var ico l ored c l ays and gouge char
acteri s t ic  of shear zones in the Johnson Creek area . Because of i nadequate exposure , ne i ther the width nor the 
att i tude of the shear zone cou ld  be ascerta i ned . A samp le  taken from the f l oor of the cut  showed a l i tt l e  c i n 
nabar and pyri te when panned . 

DEV I L  ' S  FOOD PRO SPECT 

Former name: Westbrook prospect . 

Locat ion:  SE! sec . 1 6 , T .  1 4  S . ,  R .  20 E . ,  a few hundred feet west a l ong the r idge from the Ami ty m i ne . 

Owners :  David Westbrook and Jack Campbe l l ,  Pr inev i l l e . 

Product ion :  N one recorded; poss i b l y  1 f l ask . 

H i s tory: The prospect was f i rs t  l ocated by J .  H .  She l ton and Robert Osborne i n  1 932 . Between 1 933 and 
1 943 it was owned by Wi l l iam End i cott, who c l a ims to have produced one f lask of qu i cks i l ver from se l ected ore . 
Owen P igmon re l ocated the prospect i n  1 954 and l a ter so ld i t  on contrac t  to the Or ion M i n i ng & Deve lopment  
Co . Dur ing 1 957 cons iderab le  bu l ldozer trench ing was done  by th i s  company under a Defense M i nera l s  Exp lo
rati on Admi n i strat ion contract . 

Deve l opment: Deve l opment consi sts of bu l ldozer trenches spaced 40 to 1 00 fee t aport over a l i near d is tance 
of about 1 , 000 feet  and an ad i t  1 30 feet l ong wi th connect ing crosscut and a ra ise to the surface . The under
ground work, a l l  of wh ich  was done by End i cott, is caved . 

G eo logy:  The worki ngs exp l ore a part of the Johnson Creek fau l t  zone , wh i ch here has an over-a l l  trend of 
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N .  70° t o  80° E .  and d ips about 80° S .  Severa l N .  1 0 °  E .  -trend ing cross fau l ts have been exposed . The rocks 
are mai n l y  a l tered andes i te f lows , tuffs , and agg lomerates of the C l arno Formati oA . Near the midd l e  of the ser
ies of trenches a d i ke of dense , re lat ive l y  una l tered basa l t  forms the footwa l l  of the fau l t  zone for about 1 00 feet . 
Al ong the d ike the andes i te has been i n tense l y  sheared through a width of from 3 to 1 2  feet, kao l i n i zed , and im
pregnated wi th ca l c i te and cha l cedony . Pyr i te is wide ly  scattered but not p lent ifu l . C innabar fi l ls fractures and 
i s  d i sseminated through the a l tered rocks i n  a few p laces . Two or three sma l l  pockets of h igh-grade d i sseminated 
ore assay i ng as much as 90 pounds of qui cks i l ver per ton were encoun tered during the excavat ion ,  but on the 
whole the materia l  present ly exposed is  very l ow grade . 

The d ike is virtua l l y barren of c innabar a l though the fi rst few inches a l ong the contact have been fractured 
and s i l i c i fied . Beyond the ends of the d ike the fau l t  zone as exposed i n  the trenches is l ess minera l i zed, but 
loca l l y  conta ins a l i tt l e  c i nnabar . 

AMI TY MINE  

Other name: Johnson Creek mine . 

Location: WtSWa sec . 1 5, T .  14 5 . ,  R .  20 E . ,  on the steep north wa l l  of Johnson Creek . The Summi t  
Pra i ri e  road crosses the property . 

Owner: Homestake Mercury Mines, I nc . ,  Seatt l e ,  Wash i ngton . 

Production :  332 fl asks recorded; probab l y  more as  i ndi cated be low . 

�: Deve l opment of the Ami ty mi ne was begun i n  1 930 by the Johnson Creek Mercury Co . headed by 
Marti n PaUlsen and Ivan Say ler . Accord i ng to U .  S .  Bureau of Mi nes records this company produced 1 7  f l asks 
in 1 930 and 1 66 fl asks in 1 93 1 . Schuette ( 1 938) i nd i cates that an add i t ional  67 fl asks were produced in 1 932 . 
A bank of 8 D-tube retorts was used to treat most of the ore . The Johnson Creek Mercury Co . was d isso lved i n  
1 933 and the property reverted to W .  J .  Wesserl i ng ,  I da  Wesser l i ng ,  and Emma Larson , to  whom ownersh i p  had 
been transferred in Apri l 1 93 1 . The property was acquired by the Homestake Mercury Mi nes ,  I nc . ,  in mid - 1 937.  
Lessees F l orence Cochran, Robert O l son , and Lewis Mi l l s produced 2 fl asks i n  1 942 wi th a sma l l retort . I n  1 944 
the property was l eased to J .  E .  Morr i s ,  A .  R .  Morr is ,  and E .  B .  Benson, who later organ ized the Ami ty Min ing 
Co . Between 1 944 and 1 95 1  much deve l opment work was done and a 25-ton per day Herreshoff was i nsta l l ed in 
1 949 . Th is company produced a tota l of 18 fl asks . 

I n 1 952 , A .  R .  Erspamer of Seatt l e  purchased the m ine equ ipment, took an assi gnment of the l ease from the 
company, and together with E .  B .  Benson began operations in 1 953 as the Ochoco Min i ng Co . Owen Pigmon 
of Pri nev i l le was emp loyed as manager unti l November 1 954 .  P igmon then acquired the property on a sublease 
from the Ochoco Min ing Co . Between June 1 954 and Ju l y  1 955, 1 22 f l asks were produced . In add i t ion, 7 
fl asks were produced by P igmon i n· 1 956 before l ega l proceedi ngs i nvolv i ng ownersh ip  caused the m ine to c lose . 

During the fa l l  of 1 958, the Herreshoff furnace, retort, and other equ i pment were removed from the property . 
Severa l cabins remain . 

Deve lopment: Underground worki ngs access ib le  at the time of vis i t in 1 958 consisted of two crosscut ad i ts 
l y i ng be low the Johnson Creek road . These are shown on figure 49 as ad i ts A and B .  Dri fts from these crosscuts 
were on ly  part ly access ib le . 

Severa l caved workings are scattered about the s l ope above the Johnson Creek road . Various informants 
report that these upper workings i nc l ude two ad i ts 1 25 and 1 50 feet l ong respective ly ,  a g l ory ho le,  and a shaft 
about 50 feet deep . The co l lar  of a 250-foot rai se from Ad i t  A is located near the top of the ridge . Most of the 
work in Ad it A was done by the Am i ty Min ing Co . That in Ad it B was done by the Homes take Min i ng Co . ,  the 
Ochoco Min ing Co . ,  and Owen Pigmon . 

Geo logy: Rocks expl ored by the Ami ty mine worki ngs are ma i n l y  dark gray to b l ack andes i te f lows, brec
cias, and agg lomerates . Crosscut Ad it B ends in dense b lack basa l t .  Andes i te fl ows exposed at the north edge 
of the road cut above Ad i ts A and B d i p  5° to 10°  SW . A narrow basa l t  d i ke exposed i n  the same cut rough l y  
para l l e l s  the genera l trend of the J9hnson Creek fau l t  zone . 

Two subpara l l e l  fau l t  zones ly ing 30 to 40 feet apart have been expl ored by dri fts branch ing from crosscut 
Ad i t  A. The southern fau l t  zone str ikes N .  70° E .  and d ips 70° to 80° S. I n  the sma l l  amount of drift that was 
open for inspect ion ,  the fau l t  zone was seen to conta in  2 to 3 feet of wet, l i ght-co lored,  mea l - l ike gouge con
ta in ing numerous porce la i n-textured c lay seams , ve i n l ets and sma l l  bunches of cha l cedony, ca l c i te ,  l imon i te,  
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scattered marcas i te ,  and occas iona l  sma l l  b lebs and th i n  ve in  l ets of " g i  l son i te . "  C i nnabar occurs i n  mi nor a
mounts as di ssem inati ons and fracture fi l l i ngs i n  the si l i ca and ca l c i te and as th i n  ve i n l ets and fracture coat ings 
in the gouge . Marcasi te is l oca l l y  abundant . Both wa l l s of the gouge zone are sheared and a l tered over a width 
of severa l feet .  

Loca l prospectors report that the northern gouge zone l ies w i th i n  a basa l t  or andes i te d i ke . I f  th i s  i s  true , 
i t  is the on l y  in trus ive in e i ther the Johnson Creek or O choco Creek areas that is known to conta i n  more than a 
trace of c i nnabar . The gouge zone i s  sa id to range from 3 to 6 feet in width and to be of s imi lar  composi tion to 
that of the southern zone , except that i ts wa l l s are more a l tered and l ess stab l e . 

From a drift on the so-ca l l ed "d i ke ve i n " a ra ise was dr iven up the d i p  to the 50-foot leve l ,  where i t  was 
lost i n  bad ground . A drift was then driven a short d i stance northeast from whence the ra ise was completed to 
the surface , 250 feet above the adi t  l eve l . Dr ift ing was done on both vei ns on the 1 70-foot l eve l . Sma l l  a
mounts of  ore are said to have been encountered at  various p l aces i n  the dr ifts but I i tt l e  product ion was made 
from any of the Ad it A worki ngs . 

Ad i t  B crosscut i n tersects a promi nent gouge zone about 250 feet from i ts porta l . About 70 feet of dri ft was 
access ib le  at the t ime of v is i t .  Here the gouge zone is 2 to 3 feet  wide, s tri kes N .  64° E .  and d i ps 75° S . ,  
and i s  of s im i lar compos i t ion to that of the sou thern gouge zone i n  Ad i t  A and may be a cont in uation of i t .  A 
l arge part of the ore recovered from the Ami ty mine is sa id to have been taken from a sma l l ,  h igh-grade shoot 
ly ing about 1 30 feet  northeast of the Adi t  B crosscut-drift i n tersect ion and extending from the surface to 15 feet 
be low the level  of Ad i t  B .  Accord ing to record , the ore from the shoot averaged about 25 pounds of qu icksi l ver 
per ton . 

Cont inu i ng i n to the footwa l l  of the gouge zone ,  the crosscut passes through about 2 feet of sheared andes i te,  
a basa l t  d i ke about 2 feet wide cut by i rregu la r  ca l c i te vein lets ,  then aga in  i n to sheared andesi te . About 1 5  
feet beyond the gouge zone ,  the crosscut i ntersects a 3-foot zone of brecc iated andesi te . Perhaps th is i s  a con
t inuat ion of the so-ca l led "d i ke ve i n "  expl ored in Ad i t  A .  Beyond this brecciated zone the crosscut passes i n to 
mass ive, re la tive l y  una l tered basa l t  conta i n i ng occas iona l ca l c i te vei n l ets .  

I n  some of the surface cuts north of the road above Ad i ts A and B ,  occas iona l  cross fau l ts are seen to cut 
the ma in  fracture trends . Most of the vis i b l e  cross fau l ts trend near l y  north . G i l l u l y ,  Reed , and Park { 1 933, 
p. 1 20 )  mention a fau l t  that trends north ,  d i ps 75° W . ,  and conta ins a quartz ve i n  8 i nches wide . 

The gu l l y  at the west edge of the workings fol l ows the course of a fau l t  zone trend ing about N .  40° W .  
C i nnabar is exposed a l ong th i s  fau l t  i n  a dozer trench j ust above the road . 

BLUE R IDGE  M INE  { i nc l uding N UMBER O N E  M I N E) 

Locat ion :  N�SE! sec . 1 5 ,  T .  1 4  S . ,  R .  20 E . ,  about one m i l e by road east of the Am i ty m ine . The B l ue 
Ridge group of 9 c l a ims i n c l udes the pri nc ipa l  worki ngs of both the B l ue '  R idge mine and the ad jo in ing  N umber 
One m ine ,  which or ig i na l l y  consisted of two separate l y  owned and operated propert ies . 

Owner: Roy C .  S tan ton , Springfi e l d ,  Oregon . 

Producti on: From combi ned workings: 27 1  f l asks recorded; possi b l y  30 1 . 

H i story and deve l opment: Location and deve l opment of both the B l ue Ridge and Number O ne mi nes was be
gun in 1 930, fo l l owing discovery of c innabar in the area by W .  J .  Wesser l ing . The property or ig i na l l y  enc los
ing the B l ue R idge m ine cons isted of 8 l ode and p l acer c l a ims l ocated by W .  J .  and Ida Wesserl i ng ,  W .  J .  La 
Porte, Edna Re ichen , and L l oyd Barney . The B l ue R idge Mercury Co . was organ i zed to operate the property , 
and 7 fl asks were produced with a sma l l  retort i n  1 930 .  An A l l i s-Cha lmers rotary furnace 4 feet in d iameter and 
40 feet l ong was insta l led and was p l aced i n  operat ion i n  August 1 93 1 . Product ion i ncreased to a tota l  of 1 7  
fl asks . Late i n  1 93 1 ,  the property was leased to Western Resources, I n c . Th i s  company produced 26 f l asks i n  
1 932 under the management of Wi l l iam End i cott, t o  whom a deed to the property was g iven i n  January 1 933 . 
Ear l y deve lopment i nc l uded a l arge opencut east of the B l ue Ridge shaft from which ore was mined with a steam 
shove l . The present  8- by 1 6-foot shaft was sunk to the 1 00-foot level and drifting was done· . 

Oregon C i nnabar, I nc . ,  leased the property in 1 935 . Two 1 0-pi pe banks of retorts were i nsta l l ed and 2 
f lasks were produced i n  1 936 and 1 5  f l asks dur ing the summer of 1 937 . W .  S .  Shenker of Port l and acquired the 
property in November 1 937 .  C .  T .  Takahashi acquired the property in  1 938 and Centra l  Oregon Qui cks i l ver 
Mines, I nc . ,  was organ i zed as the' 

operat ing company .  During the 3 years 1 938-40, product ion of 92 fl asks 
was recorded . The ore was treated at vari ous p l ants in the area, i nc l ud i ng those at the Horse Heaven , Mother 
Lode,  and Tay lor Ranch m ines .  The A l l i s-Cha lmers rotary furnace was sti l l  on the property dur ing this time , 
but there is no evidence that i t  was used . 
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TO POG RAPHY BY H .  BRO O K S  AND W. RICE 1 958 

F igure 50 . Topograph i c  and geo log ic  map of the B l ue R idge 
mine . 

The 9 c l aims orig i na l l y  enc l os ing the Num
ber One mine were located by Ha l  La Porte , 
W .  H .  H igg ins ,  A .  N .  Whea ldon ,  and others . 
W .  F .  Wh i te l y  and Dona ld  W .  G reen of Port
land l eased the c l a ims in November 1 930 . I n  
1 93 1  the l ease was reass igned to the N umber 
One Min i ng Co . and R .  R .  Wh i t i ng was re
tained as manager and engi neer . A map pre
pared by Whi t ing shows that in August 1 932 the 
N umber O ne i n c l i ned shaft had been sunk to o 
depth of 1 1 0 feet and dr ift ing had been done on 
the 26-, 57- ,  and 1 1 0-foot leve l s . Accord i ng 
to Wh i ting , about 30 f l asks were produced with 
two D-tubes during 1 930-3 1 . Robert Osborne 
produced 1 f l ask from the mine i n  1 934 .  Sub
sequent l y  the company maintai ned assessment 
work on the property and during 1 939 and 1 940 
Whi t i ng produced 1 1  f l asks from ore trucked to 
h i s  retort at the Tay lor Ranch m i ne . 

C i nnabar Mines ,  I nc . ,  J .  A .  Ma l l er v i ce
pres ident, was organi zed in  1 94 1  to  work both 
the B l ue R idge and N umber One m i nes . A 75-
ton G ou l d  rotary furnace and condenser system 
was insta l l ed ,  but after produc ing 8 1  f l asks i n  
1 942 and 9 ear l y  i n  1 943 from the combi ned 
worki ngs , the company ceased operat ions . The 
furnace and other equ i pment were removed from 
the property in 1 944 . In that year the G i l key 
Brothers c l eaned up around the p l ant s i te,  pro
ducing 3 fl asks . The N umber One Min i ng Co . 
property was subsequent ly  taken over by the 
Centra l O regon Qu icks i lver Mi nes , I n c . ,  and 
i nc l uded in the B l ue R i dge group of c l a ims . I n  
1 952 the property was acqu i red b y  Roy C .  
Stan ton , and in  1 953 was leased to Fred Weber 
who i nsta l l ed j igs and , l a ter,  a wash ing p lant  
and concentrat ing tab l es . Fourteen fl asks were 
produced during 1 954-55 from concentrated sur
face ore treated in a sma I I  retort . 

I n  1 957 the property was leased to Mia 
Mi nes, I nc . ,  headed by Frank Reid and D i ck 
Too le ,  who erected a sma l l  grav i ty concentra
tion m i l l .  There is no record of product ion 
from the i r  operations, a l though some ore was 
treated in the m i l l .  The property reverted to 
Stanton in l ate 1 958 and the mi l l  has s ince been 
moved to the I ndependent m i ne . 

F i gure 50 shows the d istri buti on of the work
ings; figure 5 1  g ives a p lan and sect ional  v iew 
of the B l ue Ridge and N umber One shafts and 
a l so shows the pr inc ipa l  stapes . Both shafts are 
caved at the i r  col lars .  Add i ti ona l  underground 
work not shown in f igure 51 cons ists of a 300-
foot ad it (now caved) in the West ad i t  area . 

Geo l ogy: The B l ue R idge mine is the northeastern -most of severa l m i nes and prospects scattered a l ong the 
Johnson Creek fau l t  zone . Rocks i n  the m ine area i nc l ude andes i t i c  fl ows , agg l omerates, and poss ib l y pyro
c l asti cs of the Eocene C l arno Formation l oca l l y  i n truded by dense, b l ack, porphyri t i c  basa l t .  In parts of the 
surrounding a rea and for severa l m i les to the east the C l arno Formation i s  capped by the much younger O choco 
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Lavas . Most of the worki ngs l i e  i n  a topograph ica l l y  l ow area where water s tands w i th i n  a few feet of the sur
face . The rocks , having been extens ive l y  a l tered and softened by hydrotherma l  sol uti ons and by ground waters , 
a re in many p laces un ident i f iab l e . M i n i ng is made d i ffi cu l t  by the soft, wet cond i ti on of the m i nera l i zed zones . 

The rocks of the C l arno Formation i n  the m ine  area are cut  by a seri es of faul ts and fractures that rough l y  
para l l e l  the N .  60° E .  trend o f  the Johnson Creek fau l t  zone . I n  th i s  area  they are c u t  and progress ive l y  off
set to the northwest by fau l ts that stri ke N .  40° W .  G ouge zones as much as 20 feet wide have devel oped a l ong 
some of the fau l ts of the N .  60° E .  trend,  and it i s  in these gouge zones that the qu i cksi l ver ore bod i es thus far 
deve l oped are l arge l y  confi ned . Loca l l y ,  however, the c i n nabar mi nera l i zati on extends i n to the wa l l s of the 
gouge zones a l ong fractures trend ing N .  1 0 °  w .  The hori zonta l offsets in the gouge zones produced by the N .  
40° W .  fau l ts are not l arge , and measured d i sp l acements are not more than 80 feet .  Most  of the movement a
l ong these fau l ts i s  thought  to have been hori zontal and to have occurred after c i nnabar was deposi ted . C i nna
bar occupies  on l y  a very sma l l  part of  the gouge zone , occurri ng as  narrow vei n l ets and fracture coat i ngs and as 
d issem inated parti c l es in th i n ,  near ly  verti ca l  shoots . 

The N umber O ne shaft was sunk on a gouge zone wh i ch  i s  about 1 0  feet  wide at the shaft co l l ar .  I t  wi dens 
to the east to a maximum th i ckness of about 20 feet .  The B l ue R idge shaft was sunk on an offset extens ion of 
this gouge zone . I n  recent years a bu l l dozer trench has been cut  both nor theast and southwest from the N umber 
One shaft, expos ing the gouge zone over a l ength of about 200 fee� . In the process , the shaft col l a r  was de
stroyed and the shaft parti a l l y  f i l l ed .  Another bu l l dozer trench has been cut to a depth of about 20 feet  on the 
gouge zone exposed in the West ad i t  area . In both the N umber O ne shaft and West ad it areas the north or foot,
wa l l  si de of the gouge zone i s  s i l i c i f ied and hence harder and more res i s ten t than the gouge or i ts hangi ng wa l l .  
O n l y  l oca l l y  are the s i l i c i fied portions of the footwa l l  noti ceab ly  expressed topograph i ca l l y .  

W i l ki nson ( 1 940) i nd i cates that the Johnson Creek fau l t  zone cuts the younger Ochoco l avas northeast of 
the B l ue R idge m i ne ,  but no c i n nabar has been found in these rocks . 

Part of the ore stoped from the B l ue Ridge and N umber O ne shaft areas was very h igh  grade . Accord i ng to 
o ld  records,  near l y  ha l f  of the 54 f l asks produced i n  1 940 was recovered from ore averag i ng about  300 pounds 
of qui cksi l ver to the ton . On the who l e ,  however, the average recovery was about 1 8  pounds to the ton . 

ROUND MOUNTA I N  PROSPECT 

Locat ion :  N E:lr N E:! sec . 4,  T .  1 4 S . ,  R .  20 E . ,  a t  the eastern base of Round Mounta i n  and about 3 m i l es 
by road north of the B l ue R idge m ine . 

O wners: Frank Reid , D i ck Too l e ,  Ke i th Parki nson , and George Rackstraw . 

Product ion :  2 f l asks . 

H istory: The prospect  was d i scovered and 1 0  c l a ims were l ocated i n  1 933 and 1 934 by W i l l i am Wesserl i ng . 
The subsequent h i s tory is somewhat obscure . I t  is sa id  that an i n terest i n  the prospect was he ld  for a t ime by 
D .  M .  F i e l d  of Bend and that the property was acqu i red l;ly H .  M .  Rosen d ur ing the l ate 1 930 's . The prospect  
was re l ocated by the  presen t owners i n  1 954 .  

Devel opment: Deve lopment  i n c l udes severa l opencuts and three ad i ts conta i n i ng more than 450 feet of 
worki ngs . I t  is sa id  that the Round Mounta i n  Road was bu i l t  across some o l d  worki ngs , i n c l ud i ng a shaft about 
30 feet deep . 

G eo logy: Rocks i n  the area are andesi tes and basa l ts that have been mapped by W i l k i nson as part of the 
C l arno Formati on . Exposures are poor and important worki ngs are bad l y  caved . 

C i nnabar can be panned from severa l of the o ld  dumps scattered about the f la t ,  but, s i n ce most of the work
i ngs that are c l a imed to have exposed c i nnabar are caved and outcrops of rock contai n i ng c innabar were not 
found , l i tt l e  was learned concern i ng i ts occurrence . N ear the m i dd l e  of the f la t  sou th of the road a t imbered 
open cut  was dr iven northwester ly  for at l east 60 feet .  The cut is caved . Pann i ngs from the d ump of ye l l owish 
a l tered andesite show a few c i nnabar crysta l s . A band of maroon clay about 6 i n ches wide exposed in  the bot
tom of one of the open cuts and trend ing N .  5° E .  a l so pans a l i t t le  c i nnabar . 

O ne of the three ad i ts l i es in a sha l l ow draw at the north end of the f la t  about 1 00 yards from the road . 
Th i s  ad i t ,  now caved , trends S .  40° E .  at the porta l and the s i ze of the dump i nd i cates that i t  conta i ns at l east 
50 feet of worki ngs . The dump of a l tered andes i te ,  cons ist i ng in part of maroon c l ay ,  pans traces of c i nnabar . 
About 200 feet to the south another ad i t  has been driven southward i n  mass ive andes i te . An east-trend i ng fau l t  
zone was encountered about 1 70 feet from the porta l . A dr i ft t o  the east a l ong the fau l t  zone i s  caved . N o  
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c i nnabar was seen . 
About 500 yards to the south , the third ad i t  enters the west bank of the north . fork of Cram Creek . I t  trends 

s .  88° w .  for 64 feet I then s .  75° w .  for 24 feet I then s .  72° w .  for 1 00 feet . From here it branches, one 
branch trend i ng S .  35° W .  for 25 feet and the other trend i ng N .  50° W .  for 35 feet . 

This ad i t  was driven in re lat ive l y  una l tered basa l t  or poss i b l y  andes i te i n  part ogg lomerat ic and i n  part ve
s icu lar . At the porta l ,  bedd ing p l anes d i p  northward at ang les of less than 1 0 ° .  Loca l ly  the basa l t  i s  cut by 
narrow ca l c i te vei n le ts . A fau l t  zone stri ki ng N .  35° W .  and conta i n i ng a ca l c i te ve i n l et about an i nch thick 
i s  exposed i n  the northwestern branch of the ad i t .  No c i nnabar was seen . 

MARKS CREEK AREA 

The Marks Creek area embraces severa l sma l l  qu icks i l ver occurrences in the southern part of T .  12 S . ,  R .  
20 E .  (fi gure 44) i n  southwestern Whee l er County . The depos i ts occur a long zones of northeast-trend ing  frac
turi ng , a l teration, and ci nnabar m inera l i zation . The zones are re lative l y  sma l l  and sca ttered but appear to be 
representatives of the same structura l deformation that formed the Johnson Creek and O choco Creek fau l t_ zones . 
Rocks i n  the prospect areas i nc l ude andes i t ic  to basa l ti c  fl ows and tuffs and tuffaceous sed iments of the C l arno 
Format ion . Most of the work in the d i stri ct was done during the ear l y  1 930 's . No production has been recorded . 

BEAR C LAIMS 

Location: sw* sec . 32 , T .  12 s .  I R .  20 E . ,  on a low I timbered ridge bordering the sou thern edge of an 
open meadow about one m i l e  northeast of Corra l F l at . 

Owner: Unknown . 

Production :  None . 

H i story and deve l opment: The orig ina l  d iscovery was made by J .  E .  Sta ley . C l aims were located i n  ear l y  
1 930 by  Carl F i sher and  G .  L .  Brazee , who i n  the course of  two or  three years sank an i n c l i ned shaft about 40 
feet deep on the crest of a low ridge and dug several sha l l ow test p i ts a l ong the edge of the meadow . Bert To l 
l aday reports that a few hundred pounds of ore was recovered from these worki ngs but was never retorted . The 
property has s ince been held by various other i n terests , the last of wh ich ,  in 1 955, cut severa l bu l l dozer trenches 
south and east of the shaft . 

Geo logy: The shaft sunk by F i sher and Brazee is a l most comp lete l y  caved and l i tt l e  cou ld  be seen . Rock 
on the dump is ma i n l y  kao l i n i zed and l imon i t i zed andes i te,  conta in i ng b i ts of quartz, amorphous s i l i ca ,  and 
ca l c i te . Accord ing to G i l l u l y ,  Reed , and Park ( 1 933, p .  1 23) the shaft was sunk on a 4- i nch quortz vei n ,  stri k
i ng N .  55° E .  and di pping 65° N .  The andes i te wa l l s  with in one foot from the vein were sa id to have been im
pregnated with c innabar and pyr i te ,  both a l ong branch ing ve i n l e ts and in the mass ive rock . 

About 300 feet N .  30° E .  of the shaft , a bu l ldozer trench exposes a broad zone of h igh ly  sheared and a l 
tered andesi te . Shear p l anes are of various atti tudes, but the more prom inent ones stri ke N .  20° to 30° E .  and 
dip gent ly  east . I n c l uded in the sheared mater ia l  are c l ays , l imon i te,  sma l l stri ngers and "knots" of chal cedony, 
and a b l ack, sooty hydrocarbon . Another trench about 1 00 feet to the northeast cuts a nearl y vert ica l  fau l t  
stri king N .  20° E .  The zone of shearing and a l terat ion i s  about 4 feet wide . Penn i ngs from these fau l t  zones 
con tai ned on ly  traces of c i nnabar . 

MERCURY K ING PROSPECT 

Location: S� sec . J l ,  T .  12 S . ,  R .  20 E . ,  near the base of a south-fac ing s l ope about ha l f a m i l e west of 
the Bear C la ims . 

Owner: Unknown . 

Production :  None , 

Genera l  descr ipt ion :  The h i story of the prospect is unknown to the wr i ter . Deve lopment  consists of severa l 
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caved pi ts and trenches . The country rocks are andesi tes and tuffs of the C larno Formation . Samp l es taken from 
some of the p i ts pan traces of c i nnabar, but geo log i c  cond i t ions re la ted to the m ineral i zat ion were not deter
m i ned because of cav i ng . 

R I BE L I N  PRO SPECT 

Locat ion:  W� sec . 32, T.  12 S . ,  R .  20 E . ,  on the east f l ank of the r idge a t  the head of the draw northeast 
of the Bear c l a ims . 

Owner: Unknown . 

Product ion :  N one . 

G enera l descri pti on :  The prospect was d i scovered and worked by G eorge R i be l i n  around 1 930 .  Deve l op
men t consi sts of severa l sha l l ow p i ts . The country rock i s  ma i n l y  andes i te ,  a l though tuffaceous l ake sed iments 
are exposed i n  one of the pi ts .  A prominent ly  exposed rhyo l i te p l ug forms the crest of the ridge a short d i s tance 
south of the prospec t .  O ne of the p i ts l y i ng a short d istance east of the r idge crest exposes a 2- to 4- inch  ve in  
of  cha l cedon i c  quartz stri k ing N .  80° W .  and d i pp ing  steep ly  north . A I i t t l e  c i n nabar is contai ned i n  the 
quartz and in the ad jacent a l tered wa l l rocks . A short d i stance to the northeast another pit exposes a l tered and 
brecc iated andesite . Brecc ia  fragments are parti a l l y  recemented by s i l i ca and l imon ite . A grab samp le  from 
the open p i t  assayed 0 . 5  pounds of qu i cks i l ver per ton . 

BEAVER G UARD PROSPECT 

Locat ion: Sees . 27  and 28,  T .  12 S . ,  R .  20 E . ,  2 , 000 feet  south of Beaver G uard Station . 

Owner: Unknown . 

Product ion:  N one . 

G enera l descri t ion :  Th i s  prospect  was deve l oped to i ts presen t state dur ing the ear l y  1 930 's .  Accord ing to 
W i l ki nson 1 940 , worki ngs consi s t  of severa l opencuts, a 1 0-foot shaft, and a tunne l about 35 feet long . These 
worki ngs are now caved . 

The country rock is a l ight-col ored tuff . Andesi tes occur nearby . Ca l c i te ve ins ,  accompan ied by I imon i t i c  
sta i n ,  were observed trend ing northeaster l y  I bu t  no  c i nnabar was found i n  p l ace . C i nnabar can  be  panned from 
the soi I and a l tered rock near some of the caved worki ngs . 

Me T IMMO N DS RANC H  PRO SPECT 

Locat ion:  N E;!- sec . 1 5 , T .  12 S . ,  R .  20 E . ,  on the north s l ope of a steep-s ided butte about 2 m i l es south 
ward a long the o ld  Ochoco H i ghway from i ts j uncti on with U .  S .  H i g hway 26 . 

0 wner: Robert E • Woodward • 

Product ion :  N one . 

G enera l  descr ipt ion :  The prospect  was d iscovered by N orman Misner i n  1 938 . Deve l opmen t  cons ists of two 
crosscut ad i ts ,  both caved but sa id  to be about 80 feet  l ong ,  a combi ned opencut and shaft about 30 feet deep, 
and a 40-foot crosscut  trench . A l l  of these workings are i n  an area about 300 feet  across . The country rock i s  
a dense,  redd ish rhyo l i te .  C i nnabar i s  very sparse l y  d i stri buted as  pa i n t-th i n  coati ngs on fractures i n  a near l y  
vert i ca l  fau l t  zone that stri kes N .  68 °  E .  T he  fau l t  zone i s  2 t o  4 feet wide and  traceab le  for about 1 20 feet . 
The rhyo l i te is fractured and l oca l l y  brecc iated,  but  there is I i tt l e  evidence of hydrotherma l  a l terat ion . 
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MAURY MO U N TA I N  AREA 

The Maury Mounta i n  area I ies  i n  the northern footh i l i s  of the Maury Mounta ins i n  southwestern Crook County . 
The area,  enc los i ng  two ad jo in i ng m i nes and a prospect i n  sec . 1 0 ,  T .  17 S . ,  R .  1 9  E . ,  i s  a bout 38 m i l es south
east of Prinev i l l e  and about 5 m i l es southeast of Post . A narrow but we l l  mai n ta i ned , gravel l ed road l eads south
ward to the m ines from a bridge cross i ng the Crooked R iver about ha l f  a m i l e  east of Pos t .  E l evation at the m i nes 
i s  about 4, 200 feet . Topography i s  shown on the Post 1 5-m inu te q uadrang l e .  

The Maury Moun ta in s ,  a s  mapped b y  W i l ki nson ( 1 940) consi s t  of gent ly fo l ded vol can i c  rocks of the C l arno 
Format ion of Eocene and l ower O l i gocene age over l a i n  in part by the John Day Formation of m i dd l e  O l igocene 
to l ower Mi ocene age and , over l y i ng both format ions . i s  the Co l umbia R i ver Basa l t  of M iocene age .  Many an
des i t i c to basa l t i c  p l ugs  and d i kes i n trude the C larno and John Day F ormat ions . The qu i cks i l ver depos i ts I ie 
who l l y  w i th i n  rocks of the C l arno For-ma ti on . W i l ki nson states that the Maury Mountai n m i nes I i e  j ust east of 
the crest of a " gen t l e  ant i c l i ne wh ich  d i sappears north and south under the Co l umb ia  Ri ver Basa l t s .  The axis 
of th i s  fo l d  stri kes sou th just  west of the Maury m ine ,  and the dip on the east I imb  i ncreases to 7° . "  

Q u i c ks i l ver was d iscovered i n  the area i n  1 930 .  The tota l  product ion i s  766� f l asks . 

MAURY MO U N TA IN  M I N E S  

Locat ion :  SEa sec . 10,  T .  1 7  S . ,  R .  19 E . ,  on the north-fac i ng s l ope of the Maury Mountai ns about 5 
m i les  south of Post . The Maury Mounta i n  m i nes comprise the Maury Moun ta i n  or E i c kemeyer m i ne  and the ad
jo i n i ng Lost C i nnabar N o .  1 or Towner m i ne . 

O wners :  The E i ckemeyer property , cons i s t ing of 320 acres of deeded land and 8 c l a i ms he ld  by l ocat ion , 
is owned by H .  W .  E i c kemeyer, who res i des a t  the m i ne ,  and the estate of h i s  brother, F red C .  E i ckemeyer . 
The Towner property,  cons i s t ing of one c l a im  he l d  by l ocat ion , i s  owned by Se l by Towner, Towner Motor Co . ,  
Pr inev i l l e ,  Oregon . 

Product ion :  E i  ckemeyer workings , 585� f l asks; Towner worki ngs , 1 8 1 f l asks . 

H i story: C i nnabar was d i scovered i n  the Maury Mounta i n  area and 5 c l a ims were l ocated i n  the summer of 
1 930�E .  S ta l ey and Frank Towner . H .  Corbett and W .  L .  Cast l e ton organi zed the Maury Moun ta i n  M i n
i ng Co . t o  operate the c l a ims owned by  S ta l ey . I ns ta l l at i on o f  a 4-hearth , 1 0-foot-diameter Herreshoff furnace 
was comp l eted i n  May 1 932 and 51 f l asks were produced dur ing the remainder of the year . The mine was then 
c l osed and rema i ned id l e  through 1 933 because of l ow qu i cks i l ver pr i ces and the fac t  that the type and d i stri 
buti on of the ore bod i es prevented econom i c  operat ion of so l arge a reduc t ion p l an t . After recovering 1 6  f l asks 
i n  1 934, the furnace was moved to the Horse Heaven m i ne . The E i c kemeyer brothers , who had con trac ted the 
deve l opment  work .for the company 1 then took over the S ta l ey c l a i ms ,  produc i ng an add i t i ona l 8 f l asks dur ing 
the rema i nder  of 1 934 . The E i ckemeyers ' prod uct ion from 1 934 through 1 93.7 was recovered from worki ngs on 
the S ta l ey c l a i m . I n  1 938 the E i c kemeyer brothers d i scovered h igh-grade ore on deeded l and about a quarter 
of a m i l e  northwest of the ear ly  worki ngs . The l and was purchased from Joe G i bson , and developmen t  th�ough 
1 942 was concen trated on th i s  property . I n 1 942 a Reconstruct ion F i nance Corp . l oan  was obta i ned and work 
was begun on the D rai nage ad i t ,  from whence a l l  of the ore subsequen t l y  trea ted by the E i ckemeyers has been 
m ined . 

Produc t ion from the Towner property was started i n  1 934 by F rank  Towner and S e l by Towner . A l l  of the 
product ion has been recovered from worki ngs on the Lost C i nnabar N o .  1 c l a im . N earl y 1 00 fl asks were pro-
duced from one sma l l  ore body . 

· 

D eve l opment: About 5, 000 feet of underground deve l opment work has been done (p l a te 8) . D eve l opmen t  
cons i s ts o f  two pri n c i pa l  groups o f  worki ngs ca l l ed the U pper worki ngs a n d  the Lower worki ngs . T h e  U pper, i n 
d i scrim i nate l y  cross ing the l i ne  between the Towner c l a im and t h e  E i ckemeyer property , cons i s t  of four  ad i ts 
wi th connecti ng rai ses and wi n zes , a g l ory ho le  stope , and an open cu t . The Lower worki ngs , ·  l y i ng enti re l y  
wi th i n  t h e  E i ckemeyer property , cons i s t  o f  two pri n c i pa l  ad i t  l eve l s  ( the S haft ad i t  and Dra i nage ad i t) wi th sub
l eve l s ,  ra i ses,  wi n zes,  and stopes connected by a steep l y  i n c l i ned shaft, a verti ca l  shaft, and severa l nonpro
duct ive ad i ts and opencuts . 

Water for domesti c purposes is avai l ab l e . I n add i t i on to p l an t  and shop fac i l i t ie s ,  four we l l -construc ted 
and mai n ta i ned frame bui l d i ngs are on the property . S i nce the remova l  of the Herreshoff furnace in 1 934, ore 
from the E i ckem$yer worki ngs has been treated in a rotary retort of about 3 tons per day maximum capaci ty . The 
retort is 24 i n c hes in i ns ide d i ameter and 6 fee t l ong . Towner treated his ore in a s im i l ar retort un ti l 1 94 1 , when 
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a 1 0-ton-per-day rotary furnace was insta l l ed and the retort was sold and moved to the Barnes Butte mine near 
Pri nevi l l e .  This furnace proved unsati sfactory , however, and saw l i tt le  use . I n  195 1  the retort was returned 
from the Barnes Butte mine . 

G eol ogy: The country rocks consist mai n l y  of C l arno tuffs and tuffaceous sed iments in truded by a poor ly ex
posed basa l t i c  andes i te p l ug . An andesi te f low unconformab ly  over l ies the C l arno tuffs in the v i ci n i ty of the 
Dra inage ad i t .  D i ps in the mine area are gen t le  but vari able ,  and mos t l y  away from the p l ug . 

The C l arno tuffs and tuffaceous sed iments bordering the northern and eastern edges of the p l ug are i n tr icate l y  
fractured , and  fau l ts and fractures of a lmost any  atti tude may  be  found i n  the vari ous worki ngs . However, most 
of them l i e  in a broad zone that in overa l l  p lan forms a crude ly  sem i -c ircu l ar arc para l l e l i ng the exposed edges 
of the p l ug . Some of the more conti nuous fau l ts assume a curvature s im i l ar to that of the arc . Most of the fau l ts 
and fractures are norma l ,  d i pping away from the p l ug ,  and vert ica l movement on any one fau l t  was probab ly not 
much more than 10 feet . W i th the exception of the Dra inage ad i t  fau l t , whi ch i s  cont inuous for more than 400 
feet,  s i ng l e  fau l t  surfaces can rare l y  be traced for more than 1 00 feet . 

At l east three per iods of fracturing occurred . Fol l owi ng the i n i ti a l  stage , the rocks were part ia l l y a l tered 
to c l ays ,  s i l i c i fied,  and carbonati zed . The rocks were then refractured a l l owing the i n troduction of qu icksi l ver . 
Dur ing the third stage of fracturi ng , c i nnabar was smeared a long fracture surfaces and i n  p l aces m inera l i zed 
fau l ts were s l ight ly  offset .  Some of the later fau l ts are very low ang l e . The s i l i c i f ied fractured rocks , be ing 
more resi s tant, s tand as r idges bordering the p l ug . 

The sma l l  but extreme ly  h igh-grade ore bod ies are un i que among Oregon qu icks i lver deposi ts .  They formed 
in sma l l ,  wide l y  scattered pockets , l enses, and kidneys in vari ous p l aces such as fau l t  junct ions and fau l t  i n ter
sections, poin ts where atti tudes i n  fau l t  surfaces change,  brecciated zones a l ong fau l ts ,  and transverse fractures 
between fau l ts .  No qui cksi l ver has been found i n  the i n trus ive andes i te and l i tt l e  ore occurs in the a l tered tuffs 
adjacent to the fau l ts . Most of the ore bod ies thus far exp loi ted were d i scovered by expl oratory dr ift ing a l ong 
the l arger fau l ts .  The ore i s  genera l l y  assoc iated with a sma l l  amount of s i l ica as cha l cedony and f ine-grai ned 
quartz . The a l tered tuffs are common ly  impregnated wi th cal c i te . Pyri te and " g i l son i te "  occur l oca l l y .  The 
ore treated has averaged over a l l about 12 percent qu icks i l ver on recovery . From one of the ore bodies,  22 
f lasks were recovered from 3 tons of ore . 

E I CKEMEYER PRO S PECT 

Location: SW;/rN E;/r sec . 1 0 ,  T .  1 7 S . ,  R . 1 9 E . ,  about ha l f a mi l e north of the Maury Mounta i n mi nes . 

Owner: - Herbert E i ckemeyer . 

Production :  None . 

Genera l descri pt ion :  The worki ngs, consist ing of a dozer trench and shal l ow pits, are i n  an a l tered ande
s i te f low, unconformably  over ly ing andes i t i c  tuffs . C i nnabar occurs as  d i ssem i nated specks i n  l oose pieces of 
ca l c i te . Al though occas iona l  narrow ve i n l ets of barren ca l c i te and chal cedony cut the andes i te ,  the source of 
the c innabar-beari ng ca l c i te is unknown . Worki ngs wh ich  penetrate th e f l ow have fai l ed to expose c innabar 
mi nera l i zat ion . The source may be in  the under l y i ng but topograph i ca l l y  h igher tuffs exposed about 1 00 feet to 
the south . 

BEAR CREEK AREA 

The Bear Creek area l i es in southwestern Crook County in Ts . 17 and 1 8  S . ,  R .  1 7  E . ,  and T .  1 7  S . ,  R .  
1 6  E . ,  about 25 mi l es south of Pri nevi l l e .  I t  i n c l udes seven qui cksi l ver occurrences (see f igure 53) . E l evati ons 
of the depos i ts range between about 3, 300 feet and 4, 500 feet above sea leve l . Most of the depos i ts l ie wi th in  
the bounds of  the  Eag le  Rock quadrang le  1 5-m inute topograph i c  map . 

A l l of the qui cksi l ver occurrences i n  the Bear Creek area are in rocks mapped by Lowry ( 1 940) as part of 
the C l arno Formati on or, as i n  a part of the P la tner m ine,  i n  d i kes i n trud i ng these rocks . The C l arno rocks i n  
the v i c i n i ty o f  the depos i ts i nc l ude heterogeneous cong lomerates or mudflows made up o f  vol can i c  e jecta a s  large 
as 1 � feet i n  d iameter; f ine-grai ned to coarse l y  porphyri t ic  andesi te fl ows; l i th i c  tuffs; bedded and l oca l l y  strati 
fied tuffs; and tuffaceous sed iments rang i ng i n  gra in  s i ze from c l ay to coarse sand . The d i kes are of andes i t i c  
compos i t ion . I n  genera l ,  the bedded rocks of  t he  C l arno Formation d i p  to  the  southwest a t  ang l es of  from near l y  
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G e o l ogy adapted 
from Lowry 1 940 
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C l arno F orm at i on 

P l i o- P l e i stocene basa l t  

F i gure 53 . G eo log i c  map of the Bear Creek area showi ng l ocat ion of the qui cks i lver depos i ts .  
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hori zon ta l to 20° . Loca l l y ,  however, d i ps vary cons iderab l y  i n  d i rect ion . O verl y i ng the C l arno Format ion i n  
the area are very sma l l remnants o f  the John D a y  Format ion and Co l umb ia  R iver Basa l t . 

The qu icks i l ver depos i ts a re i n  a l tered , s i l i c i f ied ,  and carbonat ized fau l t  zones wh ich  appear to be of smal l 
d i sp l acement . I n  p l aces the fau l t  zones are marked by s i l i ceous reefs wh i ch  project above the surround ing  ter
rai n . 

Records i nd i cate that act ive prospecting for qu icks i l ver began i n  the area dur ing the l ate 1 920 ' s ,  when 
c l a ims were l ocated by L l oyd F .  W i l ts i e ,  C l aude C .  Dunham, members of the Botz fam i l y ,  C .  E .  Ham i l ton , 
W .  A .  Beaver, and others . The tota l  product ion of the area as recorded by the U .  S .  Bureau of Mi nes is 30 
f l asks ,  of wh i ch 24 were produced at the P l atner m ine and 6 at the O ronogo m i ne . Product ion from both of these 
m ines probab l y  exceeds that recorded by the U .  S .  Bureau of Mi nes . 

P LATN ER M I N E  

O ther names: Bear C reek m ine . 

Location: Sees . l 7 and 20, T .  l 8 S . ,  R .  l 7 E . ,  an e ighth of a m i l e by road west of the Bear Creek road . 
The worki ngs are scattered about the crest and west s l ope of a s teep, north-trend ing ri dge . The m ine  i s  on the 
same m inera l i zed fau l t  zone and about 1 , 500 feet north of the Botz prospect . 

Owner: H ugo Dob ler,  He l ena,  Montana . 

Product ion :  24 f l asks recorded; probab l y  about 45 f l asks produced . 

H i s tory: C i nnabar was d i scovered i n  the area by Mrs . F rank P l atner in 1 930 and severa l c l a ims were l ocated 
by Mr . and Mrs . P l atner and L l oyd W i l ts i e . Mrs . P l atner reports that on the W i l ts i e  c l a ims ,  wh ich  l ay north
west across the draw from the P l atner worki ngs ,  on l y  a few opencuts and a short ad i t  were dug short l y after d i s
covery , expos ing  no m inera l i zat ion of consequence . 

G i l l u l y ,  Reed , and Park ( 1 933,  p .  1 38-9) report that i n  August 1 930 the P l atner m i ne  was deve loped by 
severa l opencuts and a short crosscut  tunne l  driven through the l ode . In 1 93 1  a sma l l  amount  of deve l opment 
work was done by A l fred Aya and a ssoc ia tes . The property was then l eased to the Pac i f i c  States Mines,  I n c . 
By the end of 1 933 (Mi n i ng Journa l ,  Sept . 1 5, 1 933) much of the work i n  Ad i t  l (see f igure 54) had been done . 
I n  1 939 the m ine was l eased10T.'"A . Werner, who, wi th assoc i ates , assumed the name Bear Creek Mercury Co . 
Accord i ng  to department records,  1 5  f l asks were produced by Werner pri or to the erect ion of a 1 9-ton Se lway 
rotary furnace comp le ted i n  Apr i l 1 940 . An add i ti ona l  16 f l asks were produced i n  ear l y  1 942 before the furnace 
was moved to the Sta l ey  m ine . Most of this product ion was recovered from ore m i ned from Ad i ts No . 2 and N o .  
3 .  S ix  f l asks were produced b y  LaVerne Tay lor i n  1 954 .  From 1 956 to l 958 W i l l i am J .  Ho l l y  and Joe Thompson 
operated the m ine  as the P l atner M i n i ng Co . ,  produc i ng , accord i ng to Ho l l y , about 6 f l asks of qu i cks i l ver . 
Prod uct ion from the P l atner m i ne as recorded by the U . S .  Bureau of Mi nes amounts to 1 0  f l asks i n  1 940, 7 i n  
1 94 1 ,  6 i n  1 954, and l i n  1 958 . 

Deve lopment:  Dr i fts from three crosscut ad i ts and one dri ft ad i t  exp l ore about 1 , 000 feet of the fau l t  zone . 
N umerous p i ts ,  cuts, and dozer trenches are sca ttered about the surface (see fi gure 54) . A combi ned bunk 
house and mess ha l l remains  on the property . 

Geo logy: Rocks exposed i n  the area from o ldest to youngest cons i s t  of heterogeneous mudf l ow depos i ts ,  strat
i fi ed and l i th i c  tuffs , and porphyr i t i c  andesi tes mapped by Lowry ( 1 940) as part of the C l arno Formation of Eo
cene age .  The m ine  workings l ie in the tuffs and l ower part of the porphyri t i c  andes i te . D i ps of the bedded 
rocks range from near l y  f l a t  to 1 5° . D i rect ion of d i p  i s  h i g h l y  variab l e . An andes i te d i ke whose surface expo
sure is about 85 feet wide is expl ored by approximate l y  250 feet of dr i ft- l eve l  work i ngs,  severa l wi nzes,  and a 
caved ra ise at the northern end of the Lower Ad i t  dr i ft . The d i ke stri kes near l y  N .  30° W .  and d i ps steep l y  east . 

The m ine  worki ngs expl ore a s i l i c i f i ed fau l t  zone whose surface trace coi nc ides w i th the crest of an e l on 
gate ridge more than a m i l e  i n  length extend ing from a quarter of a m i l e  north o f  t h e  P l a tner worki ngs t o  a quar
ter of a m i l e  south of the Botz workings . The overa l l  surface trend of the fau l t  zone , though it conta ins m i nor 
warps and i rreg u l ar i t ies ,  i s  approximate l y  N .  1 0° W .  In the P l a tner m i ne area the s t ike i s  about N .  5° E .  D i ps 
of the pr i n c i pa l  fau l t  p l anes are to the west and range from 50° to near l y  verti ca l . The average d i p  of the fau l t  
zone i s  about 65° W .  I nnumerab l e  subord i nate shears and fractures wi th i n  the fau l t  zone vary cons iderab l y  i n  
atti tude,  but tend to para l l e l  the pri n c i pa l  fau l ts . Severa l short auxi l i ary fau l ts trend ing  N .  40 ° W .  and S .  40° 
E .  branch from the ma i n  fau l t  and at l east two of them are now represen ted by short spur r idges . 
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The fau l t  zone genera l l y  ranges from 5 to l O  feet i n  width and consi sts common l y  of a pri nc i pa l  fau l t  bounded 
by numerous subpara l l e l  shears and fractures . The fau l t  p l ane form ing  the west wa l l  of the Lower Ad i t  dr ift can 
be traced , wi th short i n te rrupt ions,  for 350 feet . Movement a l ong the fau l t  was probab l y  norma l .  S l i ckensides 
p i tch ing  1 0° to 20° S .  i nd i cate that some stri ke-s l i p  movement occurred . 

· 

Rocks i n  the fau l t  zone are a l tered , l imon i t i zed , and extens i ve l y  s i l i c i fi ed . Ret i c u l at ing vei n l e ts of car
bonate and s i l i ca are common, the l a tter occurri ng mai n l y  as cha l cedony and to a l esser extent  as quartz . Many 
of the fractures are fi l led wi th c l ay gouge adm ixed w i th l i mon i te and often s i l i ca .  

C i nnabar occurren ces are sparse l y  d i stri buted a l ong the fau l t  zone for about 3 , 000 feet,  but ore has been 
mi ned in on l y  three p l aces . J udg i ng from the s i ze of the m i ned areas , the ore bod i es were sma l l ,  wi th the i r  
l ongest d imens ion para l l e l i ng  t he  d i p  o f  t he  fau l t  zone . The  l argest ore body,  t ha t  m ined from t he  s tope and 
wi n ze in Ad i t  3 ,  lay at the fau l t  contact between a hang ing  wa l l  of bedded tuff and a footwa l l  of porphyri t i c  
andes i te . At t he  surface t he  stope i s  about 50  feet l ong and  1 0  f.eet w ide  and  tapers to  1 0  feet i n  l ength and 5 
fee t  i n  width at the dr i ft l eve l . A winze ,  about 8 feet l ong and 4 feet  wide,  con ti n ues to a depth of at l east 
1 5  feet be l ow the dr i ft l eve l . How much of the stope and w inze was ore i s  unknown . 

BOTZ PRO SPECT 

Locat ion :  N ear the center of sec . 20, T .  18 S . ,  R .  17 E . ,  about 1 , 500 feet south of the P l atner m i ne on 
an extens i on of the same s i l i c i fi ed fau l t  zone . 

Owner: Char les W .  Su l l ivan , But ler  Road , Bend , Oregon . 

Product ion :  N one . 

H i story and deve l opment: Accord i ng  to Mrs . Frank P l atner, the prospect was l ocated orig i na l l y  as part of 
the P l a tner property , but was later so ld to J .  A .  Botz . Deve lopment, near l y  a l l of wh i ch was done dur ing the 
1 930 ' s ,  cons ists of abou t 380 feet of dr i fts and crosscuts driven from two ad i ts and several sma l l  opencuts . A 
sma I I  cab in  rema ins on the property . 

G eo logy:  The Botz prospect  I i es in the l ower part of the sect i on exposed i n  the P l a tner m ine  area . The l ow
er ad i t  (see f igure 54) , dr iven S .  5° W .  for 200 fee t  in the mudf low depos i t ,  l i es east of and roug h l y  para l l e l  
to the P l a tner m i ne fau l t .  At  poi n ts 1 45 feet and 1 85 feet from the porta l ,  crosscuts were dr iven southwestward , 
cutt i ng the fau l t  zone and a strat igraph i ca l l y  h i gher series of bedded tuffs . H ere the fau l t  zone con ta i ns a d i s
p l aced b l ock of  red , tuffaceous c l ay about 20 feet  wide . An ad i t  55  feet l ong on the west s ide of  the  r idge  l i es 
l arge l y  in th i s  hori zon . C i n nabar occurs in severa l of the surface p i ts a l ong the fau l t  zone , but none was seen 
underground . Be low the surface the fau l t  zone conta ins  abundant l i mon i te ,  gypsum,  and a I i t t l e  marcas i te ,  but 
s i l i c i fi cat ion is  l ess prom inent  than at the surface or in the P l atner m i ne worki ngs . 

P IN KEY PRO SPECT 

Former names: Idea l  prospect, N ew Dea l  prospect . 

Locat ion:  Sec . 8, T .  1 8  S . ,  R .  17 E . ,  about one m i l e  west of Bear Creek . 

Owner: John McManman . 

Product ion :  None . 

H " sto
6

y: The prospect was worked f i rs t  by L l oyd W i l ts i e  dur i ng the ear l y  1 930 's and l a ter by C .  E . Ham i l ton , 
J .  W w, and C .  G .  Compton . The l a tter are sa id  to have recovered 9 pounds of qu i cks i l ver wi th a sma l l 
hand-made p i pe retort, the ru i n s  of wh i c h  rema i n  on the property . About one ton of rock was treated . 

I n  1 954 the property was re l ocated by John McManman and B .  R .  Bay l ey . A sma l l  DMEA l oan was gran ted 
to McManman in O ctober 1 954 and rema i ned in force through ear l y  1 955 . No deve l opment  work has been done 
s ince the exp i rat ion of the l oan . 

Deve l opmen t: Devel opment work, most of wh i ch was done under the DMEA contract ,  consi sts ma i n l y  of a 
55-foot shaft from the bottom of wh ich  a 90-foot dri ft was driven S .  60° E .  and a crosscut 40 feet  long was driven 
S .  35° W .  A crosscut trench i n tersects the shaft at a depth of 12 fee t .  O ther work i nc l udes a 1 7-foot shaft and 
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severa l sma l l p i ts scattered a l ong the course of the m i nera l i zed zone to the northwest .  Immed iate l y  to the south
east of the shaft , an area about 300 feet l ong and 1 50 feet wide has been stri pped w i th a bu l l dozer . 

G eo logy: The rocks are gent l y d i pping , vari co lored andes i tes, l i th i c  tuffs, and mi nor mud-f low depos i ts of 
the C l arno Format ion . The worki ngs- expl ore a si l i c i f ied fau l t  zone tha t trends N .  60° W . ,  d i ps 70° S .  to near
ly vert i ca l ,  and for more than 1 , 200 feet  coi nc ides with the crest of a broad , l ow r idge that s l opes gen t l y  sou th
eastward . Toward i ts southeastern end , where most of  the deve lopment  work has  been done ,  the  fau l t  zone i s  
marked by  an a l most cont i nuous " ri b "  of  brecc iated and  s i l i c i f ied rock whi ch  ranges from 20 feet to  more than 
40 feet ih width . Vei n l e ts of cha l cedony and a l i t t le ca l c i te cut the s i l i c i fi ed rock . Seams of l imon i te and 
gouge are a l so common . In the v i c i n i ty of the deeper shaft the rocks a l ong the north or footwa l l  side of the zone 
have been i n tense l y  sheared , b l eached, and a l tered but not noti ceab l y  s i l i c i fi ed . Farther to the northwest, the 
course of the fau l t  zone is marked by re la t ive l y  th i n ,  e l ongated outcrops of s i l i c i fied rock and pi les of s i l i c i fi ed 
rock rubbl e .  

Mi nor amounts of c i nnabar occurr ing i n  m i nute, d i ssem i nated g ra i ns assoc i ated w i th cha l cedony and as th in  
coat i ngs on fracture surfaces have been found i n  severa l p l aces a l ong the fau l t  zone ,  part i cu l ar l y i n  the v i c i n 
i ty o f  the deeper shaft . I t  has been reported by  l oca l prospec tors that assays o f  more than 1 0  pounds of qu i ck
s i l ver per ton have been obta i ned; however , no mater ia l  of th i s  grade was observed by the wri ter except poss ib ly  
i n  sma l l  se l ected spec imens . 

SALT CRE E K  PRO SPECT 

Locat ion:  Sec . 3 ,  T .  1 8  S . ,  R .  1 7  E . ,  about a m i l e  and a ha l f  by road up  Sa l t  Creek northeastward from 
i ts j unct ion wi th Bear Creek . 

Owner: Unknown . 

Product ion:  N one . 

H i story and deve lopment: The prospect was l ocated by W .  A .  Beaver and Ear l  Ha l e  i n  October 1 940 . Dur
i ng the next few years severa l trenches, sha l l ow shafts , and short ed i ts were dug and a sma l l ,  one-p ipe retort 
was erected . A sma l l  quant i ty of rock was treated but there is no record of product ion . The Herreshoff furnace 
empl oyed at the Mountai n K i ng m i ne i n  Jackson County unt i l 1 942 was l ater moved to the Sa l t  Creek prospect  
but was never used . I t  was removed to the  Am i ty m ine  i n  1 948 . 

Geo logy: The prospect occurs i n  a gent ly  d i pp ing f low of porphyr i t i c  andes i te wh i c h ,  i n  the prospect area, 
i s  i n truded by a g l assy andes ite d i ke stri k ing N .  1 0° E .  and d i pp ing s teep ly  southeast . C i nnabar is sparse ly  d is
tri buted a l ong fractures i n  a broad zone of shearing that stri kes N .  50° W .  and d i ps steep ly  south . The porphy
r it i c andes i te in the shear zone has been brecc i ated , a l tered , and impregnated w i th cha l cedony,  quartz, and 
cal c i te . A l i tt l e  c i nnabar i s  a l so v i s i b l e  i n  brecc iated and a l tered andesi te a l ong the edges of the d i ke .  

HUDSO N  PROSPECT 

Locat ion :  E�N Ea sec . 9 and  W� sec . 1 0 , T .  1 8  S . ,  R .  1 7  E . ,  one  mi l e  by  road east o f  t he  Bear Creek road . 

Owner: W i l l i am C .  Hudson and Dayton G l over , Pr inev i l l e ,  Oregon . 

Product ion:  None . 

H i story and deve l opment: The ori g i na l  Hudson c l a im was l ocated i n  1 939 . Ad jo i n i ng c l a ims were l ocated 
a short time l ater by We l l s  and Gerva i s . The severa l c l a ims were incorporated and he ld  as a group known at 
one t ime as the G erva i s  prospect, a l though near l y  a l l  of the deve lopment  work was done on the H udson c l a im . 
Various l essees have done sma l l  amounts of work but no reduct ion equ i pment  has been i n sta l l ed .  As ide from a 
sma l l  cab i n  constructed recent ly  ,no equ ipment is on the property . The We l l s and G erva i s  c l a ims have l apsed . 

Deve l opment cons i s ts of a 40-foot shaft comp l ete l y  l agged and st i l l  open but part l y  fi l l ed w i th water; two 
sha l l ower shafts; and severa l open cuts . 

G eo logy: The worki ngs are scattered across the south and west s l opes of a sma l l h i l l  composed of an andesi te 
f l ow and an under ly i ng  series of coarse-gra i ned l i th i c  tuffs . Both the f l ow and the tuffs are part of the C l arno 
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Format ion . 
The andesi te-tuff contact ,  which is probab ly  conformab l e ,  d i ps gent l y  westward and crosses between the 40-

foot shaft and the workings farther down the s l ope to the southwest . The 40-foot shaft was col lared in andes i te ,  
but ,  accord ing to  Mr . H udson , brecc iated and m inera l i zed tuffs were encoun tered a few feet be low the  surface . 
Hydrotherma l l y a l tered tuffs con ta i n i ng c innabar were found on the dump, but because the shaft is comp le te l y  
l agged the atti tude of the m inera l i zed zone cou ld not b e  determi ned . 

About 1 40 feet southwest of th i s  shaft, another shaft has been sunk to a depth of 20 feet ,  expos i ng a ve i n  of 
ca l c i te about 1 8  i nches wide bounded on both s ides by at l east 3 feet of brecc iated and a l tered tuff, contai n i ng 
vei n le ts and sma l l  bunches of quartz and ca l c i te . The zone trends N .  1 0 °  E . ,  d i ps 75° E . ,  and can be traced 
north of the shaft for at l east 1 50 feet . C innabar was not noted in the ca l c i te ,  but occurs loca l l y  as fine crysta l 
part i c l es in the s i l i c i fied and ca l c i ti zed wa l l  rocks . O ne samp le  from the hang i ng wa l l  assayed 3 . 2  pounds of 
qu icks i l ver per ton . Severa l other samp l es have been panned wh ich  conta ined sma l l quan ti t ies of c i nnabar . A 
second and approximate l y  para l l e l  ve i n  of s im i l ar width is exposed at the top of a caved shaft about 50 feet  to 
the west . N ei ther of the ca l c i te ve ins is exposed south of a sma l l  gu l l y  a few feet south of the shafts, but more 
work must be done to determ ine if they have been offset by fau l ti ng or mere l y  d ie  out . 

I SRAE L PROSPECT 

Location: N E:ir sec .  9,  T .  18 S . ,  R .  17 E . ,  on a s teep h i l l s ide about a quarter of a m i l e  east  of the Bear 
Creek road . 

Owner: Unknown . 

Product ion :  None . 

G enera l  descri pti on : The prospect, d i scovered by J .  H .  I srae l i n  1 93 1 ,  is deve l oped by a shaft about 20 
feet deep, an ad i t  1 5  feet l ong , and a smal l open cut . These worki ngs are i n  andes i te of the C l arno Formation 
and exp l ore the i n tersection of a poorl y defi ned zone of sma l l sub-para l l e l  fau l ts that trend northwest and a fau l t  
that trends north . The andesi te i s  a l tered t o  c l ays and l imon i te and mi l d l y  si l i ci fied and carbonati zed . Traces 
of c innabar are found by pann i ng . 

ORONOGO MI N E  

Former name: Dun ham Ranch  mine . 

Locati on: swt sec . 3 1 ' T .  1 7  s .  I R .  17 E .  I about 1 m i l e  by road southwest of the Stevens ranch house . 

Owners :  Max Stevens and C l aude C .  Dun ham . Dun ham former ly  owned the ran ch ,  and when se l l i ng  i t  to 
Stevens ma in ta ined an i n terest i n  the mi nera l r ig h ts . The l and on which the O ronogo mine worki ngs are si tu ated 
was homesteaded in part prior to 1 9 1 6  and in part after that date ,  so that the mi nera l r igh ts are he ld  in part by 
deed and in part by l ocation . 

Production: 6 f l asks recorded .  

H istory: C i nnabar was d i scovered i n  the area by Dunham and L l oyd W i l ts ie  i n  o r  before 1 92 7 .  Accord ing to 
department records, D unham produced three fl asks of qui cksi l ver i n  1 937 .  Oronogo Mercury Mi nes , I nc . ,  man 
aged b y  R .  E .  Coombs , produced 9 f l asks i n  1 940-4 1 from retort operat ions . O n l y  the 1 940 product ion of 6 
f l asks was recorded by the U .  S .  Bureau of Mi nes . In the summer of 1 955 the property was l eased to John Mc
Manman , who i n  turn subl eased i t  to Tom Ray and Assoc iates from San Francisco . Ray bui l t  roads to the tunne l 
s i tes and insta l l ed a sma l l rectangu l ar p ipe retort . One f l ask is said to have been produced from surface ore but 
was not recorded . The jaw crusher and the retort remain  on the property . 

Deve l opmen t: The m ine is deve l oped by 5 ed i ts wh ich  i n c l ude 260 fee t of underground dri fts and crosscuts, 
a 35-foot wi nze and 40-foot shaft, and several sma l l open cuts (fig ure 55} . 

Geo logy: Worki ngs of the Oronogo m ine are d i stri buted a l ong the crest and sou thwest s l ope of a l ow h i  I I  
cons is t ing of gent ly westward-di ppi ng andesi te f l ows of the C l arno Formation . Most of the worki ngs exp lore a 
northwest-trend i ng shear zone that coi nc i des wi th the crest of the h i l l . Ad it N o .  2 was driven toward the shear 
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zone but ends about 200 feet short of i ts downward pro je�t ion . Ad i t  N o .  1 deve l oped a sma l l  ore body about 
250 feet west of the northwestward pro ject ion of the shear zone . The shear zone becomes i ncreas i ng l y  better ex
posed toward i ts sou theastern end , where the sheared and a l tered andes i te has been s i l i c i f i ed l oca l l y  and many 
of the fractures are fi l l ed wi th cha l cedony ,  carbonates , c l ays ,  and l imon i te .  Most of the shear surfaces wh i ch 
are i nd iv idua l l y  short, trend N .  25° to 35° W .  and d i p  60° to 80° E .  The shear zone i s  cut  by n umerous sma l l  
fau l ts and fractures of d iverse trend and i n  one p l ace appears to be offset a l ong a fau l t  wh i ch ,  though poor l y  ex
posed , i s  presumed to stri ke N .  70° W .  

C i nnabar occurs l oca l l y  as th i n ,  i rreg u l ar stri ngers and seams associ a ted w i th ve i n l ets of s i l i ca and carbon .. 
ates . 1't a l so fi l l s fractures and other open spaces i n  the andes i te ,  where i t  is common l y  admixed wi th  c l ays a nd 
l imon i te . " G i l son i te "  i s  rare l y  present . 

The sma l l  ore body deve l oped by Ad i t  N o . 1 l i es between two fau l ts wh i c h  stri ke N .  25° W .  and d i p  60° E .  
and are 2 to 3 feet apart . The andes i te between the two fau l ts i s  i n tense l y  sheared and a l tered . A few th i n  
ve i n  l e ts o f  c i nnabar no t  over an e ighth o f  an i n ch  t h i c k  rema i n . Most o f  t h e  ore produced by  the m i ne came 
from a sma l l  s tope in Ad i t  N o .  1 a nd from the wi nze in Ad i t  N o .  5 .  

I D EAL PRO SPECT 

Locati on: Sec . 25 and 36, T. 17 S . ,  R .  16 E . ,  about a m i l e  and a ha l f  northwest of the Oronogo m ine . 

Owners : H .  W .  Carter , H .  J .  Campbe l l ,  R .  H .  M i l ler,  and C .  E .  H am i l ton . 

H i story and deve l opment: The four I dea l c l a ims were l ocated by the owners i n  l a te 1 955 . Devel opment con
s i s ts of an ad i t  about 25 fee t  long and severa l dozer cuts and sma l l  p i ts .  A sma l l  l og cabi n has been constructed . 

Geo logy:  The andes i t i c  coun try rocks d i pping gent ly  westward are cut  by a poor l y  defi ned shear zone str i k
i ng  N .  40° E .  and d i pping 70° NW . The shear zone extends a l ong the crest and upper south s l ope of a north 
east-trend ing  r idge for about 800 feet . C i n nabar i s  sa id  to occur i n  mi nute gra in s  assoc ia ted wi th l i moni te i n  
the fractured rocks . N one was seen by the wri ter; however,  a sma l l  amount  o f  soot rema i n i ng i n  a sma l l  tube re
tort 2 feet l ong and 6 i nches in d i ameter con ta ined a few beads of qu i cks i l ver from what appeared to be a s i ng l e  
test run . 

I SO LATED QU I C KS I LVER OCCURRENCES  

HUMBO LDT M I N E  

Locat ion :  S� sec . 35,  T .  1 1  S . ,  R .  1 9  E . ,  about a quarter of a m i l e  north of Bear Creek i n  the southeast 
corner of Jefferson County . It may be reached by trave l i ng about 10 m i l es westward from Mi tche l l  on U . S .  
h ighway 28, thence north and west a l ong a country road for 7 m i l es to Bear Creek . At th i s  poi n t  a d im  road 
turns north and l eads to the m ine  worki ngs . The property ad jo i ns the Stephenson Ranch operated by James Ste
phenson , brother of the d i scoverer . 

Owner: Bert Hayes, John Day . 

Product ion :  5 f l asks . 

H i story: The property was d i scovered i n  1 935 by G l enn Stephenson . N orman Mi sener la ter acqu i red an i n 
terest i n  the property and after sporad i c  deve l opment a 24- inch  Champion retort was insta l l ed i n  1 937 . Shor t ly  
thereafter Stephenson ' s  i n terest was purchased by P .  J .  0 ' Br ien and sma l l  quant i t ies of  qu i cks i l ver were produced 
by Mi sener, 0 ' B r ien ,  and Char les Carro l , and l ater by 0 ' Br ien and James Page . In 1 940 the property was ac
qu i red by the H umbo l d t  Meta l l i cs Corp . ,  but in 1 942 it reverted to O ' Br ien . In 1 943 i t  was be ing operated by 
Fred Hun ter and Ross McFar l ane . S i nce that t ime,  l i t t l e  other than assessment work has been done on the property . 

Deve l opmen t: Devel opment consi sts of about 220 feet of worki ngs on two i n terconnected ad i t  l eve l s  and at 
l east a dozen sha l l ow p i ts and severa l short ad i ts .  More than a m i l e  of unsurfaced road has been bu i l t  to vari 
ous parts of the property, but much of i t  is now impassab le . O f  the two ma i n  ad i ts ,  the upper i s  about 60 feet 
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l ong and is connected near i ts portal to a g l ory ho le  by a 1 0-foot ra ise and ta a short sub l eve l by a 1 0-foot 
wi nze .  The l ower ad i t , now large l y  i naccess i b l e ,  is 1 00 feet  be l ow the upper and is sa id to be about 1 40 fee t 
long . Nearl y a l l of the ore produced on the property was recovered fr9m the upper ad i t  g l ory hole and winze . 

Geo logy: The worki ngs exp l ore dark, f ine-gra i ned to porphyr i t i c  andesi te . Deep l y  weathered pyroc l ast ics 
over l i e  these rocks a short d i stance up the  s l ope . The  andesi te i s  cu t  by  n umerous narrow fau l ts ,  mos t of  which 
stri ke northwester ly and dip to the west . The upper ad i t  and connected g l ory ho l e  deve l oped a sma l l body of ore 
con ta i ned in a fau l t  zone that trends N .  25° W .  and d i ps 60° W .  The fau l t  zone conta ins  about 2 feet of soft, 
buff-colored , brecc iated andes i te impregnated wi th cha l cedony, ca l c i te ,  and l imon i te . C i nnabar is read i l y  
panned from the brecc ia,  but i s  on l y  rare l y  vis i b l e  a s  fi lms on fracture surfaces a n d  a s  d issemi na ted specks . Ac
cord ing to the owner, sma l l  amounts of c i nnabar occurr ing in narrow fractures can be seen i n  the lower ad i t  and 
in some of the other caved worki ngs . 

GRAY BUTTE PRO SPECT 

Location: SE:;k sec . 1 3 , T. 13 S . ,  R .  13 E . ,  about a m i l e  and a half north of G ray Butte and 7 mi l es by d i rt 
road west of U .  S .  h ighway 26 , i n  Jefferson County . 

Owners: Adrian Rodman , Fred Lyons ,  and Larry Lyons . 

Product ion :  None . 

H istory and deve l opment: The prospect was d i scovered by J .  E .  S ta l ey i n  June 1 942 . B u l l dozer stri ppi ng 
and trenching have been done in two areas about 200 yards apart . 

Geo logy: The prospect o ccurs in l ava f lows and tuffs of the John Day Formation (W i l l i ams 1 957) near the ir  
con tact w i th overl y ing f lows of Col umbi a R iver Basa l t .  C i nnabar is  sparse l y  d i stri buted a l ong an east-trend i ng 
zone of fau l t i ng which can be traced for about 1 , 000 feet .  At the west end of the area the fau l t  zone is expres
sed by a rib of s i l i c i fi ed tuff from 2 to 6 feet wide protrud ing in p l aces as much as 8 feet above the surface . The 
rib i s  bordered on the north by a 2-foot wide zone of m i l d l y  s i l i c i fi ed gouge and brecciated tuffs . C i nnabar is  
vis ib le as fracture coatings a l ong the north edge of the s i l i c i fied r ib . The east end of the fau l t  zone i s  not so 
prominent ly  expressed , but has been exposed at i n terva l s  by dozer cuts . No c innabar was seen i n  the cuts . 

BARN ES  BUTTE M INE  

Location: SE;!SW:;k sec . 28, T .  1 4  S . ,  R .  16 E . ,  on Barnes Butte about a m i l e  and a half a i r l ine northeast 
of Pri nevi He , i n  Crook County . 

Owners: John McKenzie ,  Ra l ph Cunn i ngham , and Homer Chapi n . 

Product ion: 29 fl asks . 

H i story: The prospect was d i scovered and devel opment begun by the owners i n  ear ly  1 940 . Sorted ore was 
treated in a 3-tube retort purchased from the Oronogo m i ne unt i l a Champion rotary retort was insta l led in 1 94 1 . 
No product ion has been made s ince the fa l l  of 1 942 and no equ i pment rema ins . 

Deve l opment: Deve lopment consi s ts of 4 ad i ts conta i n i ng about 325 feet of dr i ft and crosscuts, two i nc l i ned 
shafts , at l east one of wh i ch conta ins a short dr ift from i ts foot, one vert ica l  shaft, and severa l open cuts (figure 
56) . These workings, none of which reach vert ica l  depths of more than 40 feet, extend wester l y for about 700 
feet from a sadd l e  at the crest of the butte . 

Geology: Barnes Butte covers about 2 square m i l es and ri ses some 300 feet above the a l l uv i a l  p l a i n  of Prine
vi l l e va l l ey . Rocks compos ing the northern and northwestern part of the Butte i n c l ude l ight-col ored , we l l 
bedded tuffs and tuffaceous lake l:aeds that d i p  1 5° to 35° SE . and a n  i rregu l ar mass of rhyo l i te that appears to 
have i n truded the bedded rocks . On the southern and southwestern parts of the Butte ,  s imi  lor  tuffs and lake beds 
are over l a i n  conformab ly  by redd ish brown tuff . The bedded rocks may prove to be part of e i ther the C l arno or 
the John Day Formation ,  probab ly  the former .  

A fau l t  stri k ing N .  65° to 70° E .  and d i pping 65° S .  extends through the sadd l e  a t  the top of the Butte . 



P ART I I ,  C HAPTER 3 .  NORTH -C E NTRAL O R EG O N  1 65 

NOTE : ELEVATIONS RE LATIVE & APPROXIMATE 

0 
I I 

-
--

-< 
.,o • 

110 
I 

AD IT 
OPEN CUT 

ATTITUDE OF 
BEDDING 

100 FEET 
I 

F igure 56 . Map of Barnes Butte m ine  worki ngs . 

Tuffs and l ake beds to the north are i n  fau l t  contact wi th 
f l ows to the south . Where exposed in the underground 
workings, the fau l t  i s  marked by a few inches to 2 feet of 
soft, redd ish-brown to chocol a te-co l ored c l ay gouge . 
Gent l y  d i pp ing s l i ckens ides i nd i cate that some hor i zontal 
movement  occurred . The bedded rocks in the footwa l l  
c l ose to the fau l t  are cut  by n umerous auxi l iary frac tures , 
many of wh i ch stri ke northwest and d i p  steepl y southwest . 
O ther sma l l  fau l ts d i p  gen t l y  sou thwest and i n  p l aces 
rough I y para I I  e I the bedd ing i n  the tuffs • H ydrotherma I 
sol ut ions wh i ch  probabl y rose a l ong the main  fau l t  and 
were d iverted a l ong these auxi l i ary fractures a l tered the 
tuffs and l ake beds and l oca l l y  deposi ted ve i n l ets ,  nod 
u l es ,  and bou ldery masses o f  cha l cedony and opa l and i n  
p l aces a l i t t l e  c i n nabar . 

C i n nabar was concentra ted a l ong bedd i ng p l anes , jo ints 
and other sma l l fractures beneath some of the more gent ly 
d i pp i ng fau l ts .  Most of the ore occurred as sma l l  l enses 
as much as a foot th i ck .  McKenzi e  stated that some of 
the qu i cks i l ver produced was recovered from bou lders of 
opal i te sorted from the surface mant l e ,  one 700-pound 
bou lder y i e l d i ng 35 pounds of qu i cks i l ver . 

MOORE  PRO S PECT  

Locat ion :  S� sec . 15,  T . 16  S . ,  R .  1 8  E . ,  on the east
fac i ng s l ope of W i cki up Creek , · in Crook Coun ty . • 

Owner: Unknown . 

Product ion :  None . 

G enera l descri pt ion:  The property was owned by Mrs . 
Pearl Moore i n  1 939, and most of the devel opment work, 
wh ich  consi sts of scattered p i ts and trenches, was done 
about that t ime . Traces of c i n nabar occur i n  a north
trend i ng fau l t  zone in porphyri t i c  andes i te agg l omerate . 
The fau l t  zone contai ns from 1 to 3 feet of crushed andes
i te that has loca l l y  been s i l i c i fied and impregnated w i th 
ca l c i te vei n l e ts .  

G RAY PRA I R I E  PRO SPECT 

Locat ion:  SE! sec . 16, T .  15 S . ,  R .  20 E . ,  on the 
southern edge of G rays Pra i ri e , in Crook County . 

Owner: Bert To l l aday and Dayton G lover, Pr inevi l l e .  

Product ion :  None . 

H i story and deve l opment: The prospect was l ocated by 
Bert Tolladay and Roy Mattson in the ear l y  1 930 's . De
ve lopment  cons ists of a 30-foot shaft, about 250 feet of 
bu l ldozer. trenches, and more than 50 hand-dug p i ts scat
tered over severa l acres . 
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Locatio!' CJ1aracter of Depos i t  Deve l opment D i scoverer and Date Information S ource ----
Sec . T .  R .  

CRO O K  CO U N TY  

Bea l e  Prospect 1 8  1 3S 1 7E 

B l ev i ns Prospect 1 3  1 4S 1 8E  About � m i l e  north of Sheared , a l tered, and l oca l ly s i l i c i f i ed 25-foot ad it and 20- I ke B l e'l( i ns ( 1 93 1 )  Exami ned b y  wri ter . 
o l d  Howard S chool • tuffs, vei ned and impregnated with ca l c i te .  foot winze (caved) . 

L ittl e c i n nabar observed . 
O choco M i nes 30 1 3S 20E On south f lank of O choco Epitherma l gold deposit  in  a l tered Many hundreds of fee t  D e partment fi l e  reports 

Creek canyon , 28 m i l es andes i te and tuffs . * *  o f  dri fts and crosscuts . 
northeast of Prinev i l l e .  

Pea s l ee Creek 1 8  1 4S 20E On Peas l ee Creek from ;;\: C i nnabar in a l l uvium a l ong U n known ( 1 930? ) Exam ined by wri ter . 
Prospect , to � m i l e  east of junction banks of creek . 

w i th Canyon Creek . 
Red Warr i or 23,  1 3S 1 7E . 

26 
Vi ewpoint  Prospect 27, 1 2 S  1 9E . 

28 
Wesserl ing  Prospect 1 4  1 4S 20E About � m i l e  southeast C i nnabar f loat in  soi l and Severa l hand-dug W . J . Wesserl ing Exam i ned by wri te r .  

o f  B l ue R idge m ine . decomposed andes i te rubb l e . prospect p i ts .  ( 1 930) 

JEFFERSO N  CO U N TY  

O p a l  Creek 25 1 1 S 1 8E  I ron oxide rich cha l cedony A . J . Champ ion Bert Toi l aday 
Prospect nodu l es and ve i n l e ts . * *  (prior to 1 940) Prinevi l l e ,  O regon 

O p a l  Mounta i n  35 1 1 S 1 8E I ron ox ide rich cha l cedony A . J  . Champion Bert Tol lodoy 
Prospect nodules and ve i n l ets . * *  ( pr ior t o  1 940) Prinevi l l e ,  Oregon 

Prospect 36 9S 1 7E 

Roark Prospe ct 22 or l i S 1 9E About 1 �  m i les northwest C l ay a l teration of andesi te Severa l hand-dug G l en n  S tephenson 
27 of H umboldt  m i ne .  tuffs with traces of c i n nabar . prospect p i ts . M i tchel l ,  Oregon 

W H E E LER CO U N TY  

G age Ranch ProspeCt N ear 1 1 S 2 1 E  About 3/4 m i l e  north of U nknown . U n known . Louis  Bieri  J .  E .  S ta l ey 
SW cor . McTimmonds Ranch prospect (prior to 1 940) Pr i nev i l l e ,  Oregon 

Howard Ranch 1 0  1 2 S  20E 
Prospect 

* L isted by Frederick ( 1 945); no other informa tion ava i lab le . 
Frederick ( 1 945) i n d i cates that quicksi l ver minera l s  are a l so present . No assays or other information ava i l ab l e .  
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G eo logy: The rocks are f ine gra i ned , we l l  i ndurated tuffs and tuffaceous sed iments . A sma l l  body of gray,  
s i l i c i f ied tuff conta i n i ng sma l l  pyri te crysta l s  but no c i nnabar crops out about 200 feet south of the shaft . Most 
of the c i nnabar found in the area was panned from the soi I and was wide l y  scattered . The sma l l  amount of c i n
nabar exposed i n  the  bedrock occurs in  an apparent l y  unsystemat i c  arrangement of  narrow, wide l y  spaced ve in
l ets . L imoni te and  occas iona l marcasi te or pyri te are assoc ia ted wi th t he  vei n l ets . Structura l features capab le  
of . l oca l i zi ng apprec iab le  m i nera l i zat ion have not  been found . 

MI SCELLANEOUS O CCURRENCES  

Li sted i n  tab le  8 are a number of  qu icks i l ver occurrences about wh ich  very l i tt l e  is known . Some of  these 
are of doubtfu l existence , but s i nce they have been e i ther reported to the department or i nc l uded in the l i tera
ture , the ava i l ab l e  i n formation about them i s  tabu l a ted here . The wri ter attempted to v i s i t  or in  some way 
verify the exi stence of these reported occurrences ,  but cou l d  not confirm a l l  of them . Because of the i r  m inor 
importance, they have been om i tted from p late 1 ( loca l i ty map of qu i cksi l ver depos i ts in Oregon) . 
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S o u t h - C e n t r a l O r e g o n  

South-centra l Oregon i n c l udes a l l  of K l amath and Lake Coun t ies and those parts of Deschutes and Crook 
Count ies that l i e  south of the 44th para l l e l . W i th the exception of the G ivan Ranch prospect in K l amath County , 
a l l  of the depos i ts are i n  Lake County (see f igure 57) . O f  the tota l recorded qu i cksi l ver prod uct ion for the re
g ion of 1 29 f l asks , 92 came from the G l ass Buttes area in the northeast corner of Lake County and 34 from the 
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F igure 57 . I ndex map of South-Cen tra l Oregon , showing d i stri bu ti on of the qu i cks i lver deposi ts . 
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Quartz Mounta i n  area west of Lakeview . The rema i n i ng 3 f lasks were produced by the G ray prospect north of 
P l ush . Lesser depos i ts i n  Lake County are the Currier and 0 ' Leary prospec ts and the P in to group . F ive prospects 
(not shown i n  figure 57) , for wh ich  information is meager, are l i sted under "Misce l laneous occurrences " at the 
end of the section on south-centra l  Oregon . 

G e n e r a l  G e o l o g i c  S e t t i n g  

This  sect ion of the s tate I i es w i th i n  the Bas in-Range prov i nce and the H igh Lava P l a ins . The reg ion is  char
acter i zed by young fau l t-b l ock mounta ins separated by broad graben val l eys wi th i n terior dra inage . Sha l l ow a l 
ko l i ne l akes and p l ayas are the remnants of much l arger Quaternary l akes . The reg ion i s  under l a i n  by a th i ck 
sequence of Tertiary rhyo l i te ,  andesi te, and basa l t  fl ows w i th i n terbedded tuffs and tuffaceous sed iments . These 
rocks are b lanketed to the north and west by Quaternary l avas, pum ice,  and c i nders . Al l of the qu i cks i l ver de
pos i ts occur in Terti ary volcan i c  rocks , and most of them are the opa l i te type . 

D e s c r i p t i o n o f  t h e  Q u i c k s i l v e r  D e p o s i t s 

G LASS BUTTES AREA 

The isol ated , sagebrush-covered h i l l s  known as 
G l ass Buttes l i e  i n  the extreme northeastern corner of 
Lake County . F igure 58 shows the topography of the 
area and the d i str ibut ion of worki ngs as they existed i n  
1 940 . Much surface expl orat ion and deve l opment wi th 
bu l l dozers has s ince been done . There are two pri nc i
pa l areas of  deve l opment: the G l ass Buttes m ine  i n  the 
northern part of the map area and the Cascade property 
in the southern . The G lass Buttes m ine  is in sec . 34, 
T .  23 S . ,  R .  23 E .  The Cascade property is in the ad
joi n i ng part of sec . 3 ,  T .  24 S . ,  R .  23 E .  

The G l ass Bu ttes a rea i s  underl a i n  by three groups 
of l ava fl ows (Waters , 1 927, p .  44 1 -452) , the upper 
and l ower of wh ich  are basa l ti c .  The i n termed iate se
r ies of f lows , which is  more than 400 feet th ick and 
composed of andes i t i c rocks, per I i te ,  obs id ian ,  and 
v i trophyre , makes up the greater part of the Bu ttes . 
The vol can i c  rocks form ing G l ass Bu ttes have been arched 
i n to a broad ant icl i ne  broken by many norma l fau l ts of 
vary ing trends and magn i tude . 

The qu icks i l ver depos i ts were formed in rocks wh ich 
or ig i na l l y  consi sted a l most enti re l y  of fl ow-banded 
g l ass . The g l assy rocks have been opa l i zed a l ong broad 
zones of northwester ly  trend . S i l i c i fi cat ion was ev i 
dent ly  effected by hydrothermal  si l i ca-bear ing so l u
t ions a l ong northwest-trend i ng fractures . Near the 
c l ose of the si l i c i fy ing act iv i ty ,  movement was renewed 
a l ong many of the northwest-trend i ng fau l ts ,  wi th the 
resu l t  that the hard ,  bri tt l e  opa l i te was fractured and 

F igure 58. Topograph ic map of the G l ass Bu ttes area , 
showing the d i stri bution of the worki ngs of the 
G lass Buttes m i ne and the Cascade property (map 
adapted from Reed , 1 946) . 
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i n  p l aces thorough l y  crushed . S i l i ca ,  l oca l l y  adm ixed w i th fi ne l y  d iv i ded c innabar, was subsequen t ly  deposi ted 
in the i nnumerab le  open spaces . The c i nnabar cons i s ts of c l usters of sub-mi croscopi c parti c l es that appear to be 
suspended in the s i l i ca .  I nd i v idua l  parti c l es are rare l y  d i st ingu i shab l e  under the m i croscope . 

The s i l i ca-c innabar mixture occurs as fracture fi l l i n g ,  often a lmost comp le te l y  hea l i ng  the fractures, and 
as pu l veru lent  coati ngs on brecc ia  fragments . I n  zones of i n tense crush i ng ,  where the pri nc i pa l  ore bod i es occur, 
the brecc i a  l oca l l y i s  comp le te l y  recemented by s i l i ca m ixed with c i nnabar . In severa l brecc ia  pockets , c i n 
nabar i s  s o  extens ive ly  d i s tr ibuted a s  to  g i ve t he  impress ion that t he  fragments a re  bound i n  a matrix o f  c innabar . 
However, the gravi ty of the materi a l  on l y  s l i gh t l y  exceeds that of the s i l i ca and assays rare l y  exceed 1 0  pounds 
of qu i cksi l ver per ton . C l ose exam ination shows the ma teri a l  to be l a rge l y crushed opa l i te fragments and c l ays 
th i n l y  coated w i th c i nnabar . A few brecc i a  fragments conta in  more c i nnabar than does the cement ing mater ia l , 
i nd i cating that some brecci at ion fo l l owed the advent of the c innabar mi nera l i zati on . The depos i t iona l  re l at ion
sh i p  between the c i nnabar and s i  I i ca has not yet been estab l ished . The i r  occurrence as an in t imate m ixture sug
gests that the two were depos i ted s imu l taneous l y  or at c l ose l y  a l ternat ing i n terva l s . 

G LASS BUTTES M I N E  

Locat ion:  Sec . 34, T .  23  S . ,  R .  23  E . ,  about 3 m i l es south of U . S .  H i ghway 20 from a po i n t  about 50 
mi les  west of Burns . 

Owners: Verne E .  Ryan of Coos Bay, Oregon , ho lds  34 c l a ims; W .  H .  J ustrom of Coos Bay and John Mc
Manman of Bend ho ld  5 c l a ims . The re l at ive d i str ibut ion of the two g roups of c l a ims i s  unknown to the wri ter . 

Product ion :  93 fl asks . 

H i story: C i n nabar was d iscovered in the area i n  1 933 by P .  L .  Forbes . The property was l a ter taken over 
and he l d  unt i l some time dur ing the l ate 1 940 's by C .  E .  Mi l l er of Bend . Much of the ex i st ing development work 
was done under h i s  d i rect ion . Haro ld  0 l sson and E ,  W .  Pri ng l e  re l oca ted most of the area of i n terest in 1 954 
and organ i zed the G l ass Buttes Mercury Assoc iat ion to promote further deve l opment of the property . Considerab l e  
expl oratory work was done b y  Kennemeta l ,  I nc . ,  dur ing l ate 1 954 and ear l y  1 955 . I n  1 956 Max S ta l naker and 
E lmer Surratt produced 3 fl asks w i th a sma l l retort . In 1 957 a 20-ton -per-day rotary furnace was i nsta l led by 
the Oregon Uran ium Corp . and about 1 , 300 tons of ore y i e l ded 87 f l asks . Two add i t iona l  f l asks were produced 
by Ray Es l i nger in 1 958 . The property was then p l aced in ownersh i p  l i t igat ion and l ay i d l e  unt i l re l ocated by 
the present owners in 1 960 . Ryan produced one fl ask in 1 96 1 . 

Devel opment: Underground deve l opment cons ists of tunne l s  1 and 4 and two shafts , 44 and 20 feet deep re
spect ive l y  (f igure 58) . O pencuts and trenches are wide l y  sca ttered about the property . 

Tunne l N o .  1 ( F i gure 59) conta ins  a 380-foot crosscut ad i t ,  about 450 feet of la tera l worki ngs, a 48-foot 
wi nze ,  and a 1 00-foo t ra i se to a g l ory ho le  at the surface . Most of the l a tera l worki ngs crosscut the m i nera l i zed 
zones . A l l of the ore treated i n  the furnace by the Oregon Uran i um Corp . was m i ned from the g l ory ho le  and 
pushed i n to the ra i se with a bu l l dozer . Use of the bu l ldozer no doubt resu l ted i n  cons iderab le  d i l u t ion of the ore . 

Geo logy: Most of the worki ngs in the area expose sma l l amounts of c i n nabar in brecciated opa l i te ,  but on l y  
i n  Ad i t No .  1 has suffi c ient  work been done t o  perm i t  determ i nat ion o f  ore contro l s . 

Tunne l  No . 1 crosscuts severa l zones of brecc iated opa l i te ,  some contai n i ng c innabar . The pri nc i pa l  zone of 
c innabar m i nera l i zat ion i s  an i rreg u l ar l y  brecc i ated zone about 1 5  feet wide stri k ing genera l l y  N .  55° to 65° 
W .  and d i pp ing steep l y  northeast .  The zone has been deve l oped by crosscutt i ng to a l ength of 1 70 feet and by 
rai s i ng and si nki ng to a depth be l ow the outcrop of about 1 50 fee t .  Mi nera l i zati on w i th in  the zone occurs i n  
severa l subpara l l e l  shoots o r  pockets rang i ng from 2 t o  5 feet i n  width . Assays taken from var ious parts of the 
ore shoots y ie l ded a maximum of 10 pounds of qu i cks i l ver per ton . The average qu i cks i l ver content  of a m inab le  
wid th of any of the shoots now exposed i s  probab ly  l ess than 3 pounds per  ton . 

O re m i ned from the g l ory ho le  and ra ise lay ad jacent to a curv ing fau l t  surface that  may form the hang i ng 
wa l l  of the m inera l i zed zone . Th i s  fau l t  surface is exposed for about 1 00 fee t, stri kes N .  58° W .  at the eastern 
end of i ts exposure and N .  80° W .  at  the western end . I ts d i p  is approximate l y  70° at ei ther end, becom i ng 
somewhat sha l l ower near i ts cen tra l poi n t . Thus the curv ing fau l t  forms a cap- l i ke structure wh i c h ,  because of 
i ts poss i b l e  dammi ng effect  on r i s ing m i nera l i zi ng sol ut ions,  may account for the ore loca l i zation . The ore oc
curs l arge l y  w i th in  a 5-foot zone ad jacent to the fau l t , but sca ttered m i nera l i zat ion and h igh -grade brecc ia  
pockets are found at l east 15  feet i n to the footwa l l  zone . Four narrower brecc ia  zones , rang i ng from 3 to  l O feet 
wide , were crosscut  in the f i rst  1 30 feet of Ad i t  1 .  These also stri ke northwester l y  and dip northeast . 
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F i gure 59 . Geo log i c  map and section of Ad i t  No . 1 ,  G l ass Buttes m i ne . 

CASCAD E PRO PERTY 

Locat ion:  Sec . 3,  T .  24 S . ,  R .  23 E . ,  abou t one mi l e  south of the G l ass Bu ttes m i ne . 

Owner: E lmer Surratt of Sa lem, Oregon , and assoc i ates . 

Product ion :  None . 

H i story: The 24 c l a ims of th is .property were acqui red by E lmer Surratt and Max Sta l naker i n  1 957 . I n  that 
same year the c l a ims were l eased to the Cascade Min i ng Co . Two sma l l experimenta l retorts and a l arge frame 
cabi n have been erec ted . 

Devel opment: Underground work, most of wh ich  was done prior to acqu i s i t ion of the property by the present 
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owners , cons i sts of tun ne l s  2 and 3 and a 46-foot shaft (f igure 58) . Many hundreds of feet of opencutti ng and 
trench ing has been done near N o .  2 tunne l  and on the h i  I I  side to the south . 
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G eo l ogy: Ore con tro l s  here are s im i l ar to those at the G l ass Bu ttes m i ne to the north . C i nnabar i s  wi de l y  
scattered i n  sma l l amoun ts , b u t  the mai n  concentra tions are i n  zones o f  brecci ated opa l i te a l ong northwest
trend ing  frac tures . In p l aces , some of the opa l i te contai ns enough c i nnabar to average a few pounds of qu i ck
si l ver to the ton , but nowhere has an ore body of commerc i a l  s i ze been devel oped . The more impress ive c i nna
bar occurrences were observed in N o . 2 tunne l i n  a zone of brecci ated opa l i te about 20 feet wide . 

QUARTZ MOUN TA IN AREA 

Qu i cksi l ver deposi ts i n  the area around Quartz Mountain l i e  north of the Lakevi ew-K l amath Fa l l s  H ig hway 
(Oregon 66) in Ts . 37 and 38 S . ,  Rs . l 6  and 1 7  E . ,  about 30 m i l es west of Lakev i ew, O regon . The area is  topo
graphi ca l l y  rugged and some of the ridges ri se to over 6 , 500 feet in e l evation . The western part of the area i s  
covered by  the  F i shho le  Mounta i n  quadrang l e  topograph i c  map . The  geol ogy and  qu i cks i l ver deposi ts o f  part of 
the area ,  parti c u l a r l y  sections 26,  27, 34, and 35, T .  37 S . ,  R .  1 7  E . ,  was stud ied by Johns ( 1 949) . 

The date of the f i rst d i scovery of qu i cks i l ver i n  the d i stri c t  is unknown . The ear l i est work of wh ich  there i s  
a ny  record was done i n  1 936 by  the S un  O i l  Co . Fo l l owing abandonmen t of these c l a ims about 1 940, the d i s
tri c t  received l i tt l e  atten t ion un ti l a prospecting " boom " began i n  1 957, wi th the  resu l t  that  many c l a ims and 
c l a im  groups have s i nce been l ocated in the area . The tota l recorded product ion from the area of 34 f l asks was 
recovered from the Ange l  Peak m ine  between J u l y  1 958 and J u l y  1 959 . 

The area i s  underl a i n  by a structura l l y  comp l ex series of i n terre l ated ac id  vo l can i cs,  i n c l ud i ng restri cted 
f lows, p l ugs , and both i n trus ive and extrus i ve brecc ias of Terti ary age . These rocks occur in a northwest-trend i ng 
be l t  about 5 mi l es wide and 1 2  m i l es l ong . They are surrounded by younger bedded tuffs and th i n ,  l igh t-gray 
o l i v i ne  basa l ts that are P l i ocene or poss i b l y  P l e i stocene in age . In p l aces broad zones wi th in  th i s  northwest
trend i ng be l t  of g l assy rocks have been h i g h l y  s i  I i c i fi ed and some l arge areas have been comp l ete l y  opa l i zed . 
The c i nnabar deposi ts of the area occur i n  these s i l i c i fi ed rocks . 

AN G E L  PEAK M I N E  

Location: NW!NW! sec . 3 2 ,  T .  3 7  S . ,  R .  1 7  E . ,  about 6 m i l es north of Q uartz Mounta i n  Lodge v i a  the 
Ewauna Camp and Drews Creek roads . The worki ngs exp l ore the top of a h i l l  l oca l l y  known as Ange l  Peak . 

O wners :  Lynn Tom l i n ,  G .  B .  Johnston , and D .  V .  Morri son . 

Product ion :  34 fl asks . 

H i story and deve l opment: Devel opment of the property was begun i n  1 956 by the owners . I n  the fa l l  of 1957 
a group of stockho l ders of Atom i c  Meta l s ,  I nc . ,  l eased the property and l a ter organ i zed as Western M inera l s ,  
l r:� c . Duri ng the win ter,  a 30-foot by  30-i nch rotary furnace was obtai ned from the Red C l oud m i ne i n  Doug l as 
County , revamped , and i nsta l l ed on the property . Product ion from the operat ion ,  a l l open p i t ,  between J u l y  
1 958 and J u l y  1 959 amounted to 3 4  f l asks . O n l y  exp loratory devel opment work has been done s ince . Dur ing 
1 959 , s i l i c i fi ed materi a l  from the open p i t  was used as road meta l . 

G eo logy:  On the crest of Ange l  Peak an area about 1 00 yards i n  d i ameter has been stri pped of overburden . 
Much of the rock exposed has been opa l i zed , though some parts of i t  have been a l tered to a soft, powdery m ix
ture of si l i ca  and a l un i te .  I denti fi ab le  rocks i n  the opa l i zed area and a l ong i ts edges i n c l ude rhyo l i tes, tuffs , 
tuff brecc ias ,  and a g l assy andesi te . A l ong the west edge of the opa l i zed area the g l assy rocks are i n ter l ayered 
wi th the opa l i zed materi a l . 

Contro l s  for the l oca l i zat i on of the c i nnabar are obscure . N o  pers i stent fracture trends were noted . C i n 
nabar i s  concen trated a l ong poor l y  defi ned fractures a nd  coats fragments i n  brecc i ated zones wi th in  s i l i c i f i ed 
parts of the rock . Sma l l  amounts a l so occur as f ine d i spers ions in the s i l i ca . Most of the ore m i ned was recov
ered from a m inera l i zed zone about 40 feet l ong , 20 feet wide , and 10 to 1 5  feet deep . Smal l pods of ore that 
assay from one to two percen t qu i cks i l ver were i n c l uded , but the over-a l l grade of ore probab l y  wou ld  not exceed 
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0 . 1 5  or 0 . 2  percen t qui cksi l ver . Outside th i s  mi nera l i zed zone on l y  scattered bunches of c i nnabar were found . 

CRONE  PRO SPECT 

Location: NE;;\N E:! sec . 34, T .  37 S . ,  R .  16 E .  

Owner: Norman Crone . 

Product ion :  None . 

H i story and deve lopment: The property was f irst l ocated by a group of ind iv idua l s  i n  1 936 and was short l y  
thereafter deeded to the Sun O i l  Co . I n  August 1 938 the 5 c l a ims were deeded to subs id i ary company , Horse 
Heaven Mines, I n c . O n l y  a sma l l amoun t  of expl oratory trenching and sha l low shaft s ink i ng was done . These 
worki ngs are a l l  caved or s l oughed fu l l .  In 1 958 Norman Crone l ocated 7 fract iona l  c l a ims covering the prospect, 
cut severa l trenches wi th a bu l ldozer, and in 1 959 i nsta l l ed a sma l l propane-fi red retort . 

Geo logy:  Most of the c i nnabar found i n  the area occurs as f ine d i spers ions and fracture coatings i n  opa l i te 
cobbles and bou lders . I n  the p laces exami ned , bedrocks were not exposed . Dur i ng h i s  trench i ng operations, 
Crone sorted ou t several tons of the cobb l es and bou lders i n  anti c i pation of retort ing them . However, the grade 
of the mater ia l  appears to be much too l ow to susta in  so sma l l an operation . 

The opa l i te fragments have the appearance of f loat,  but i nstead may be remnants of a mass of rock that had 
been parti a l l y  s i l i c i fi ed and parti a l l y  reduced to c l ays, the c l ayey materi a l  hav i ng s i nce been l arge l y  removed , 
l eaving the res i stant opa l i zed porti ons of the rock more or l ess in p l ace . 

MAN ZAN ITA GROUP 

Loca tion : I n  the ad joi n i ng western parts of sees . 26 and 35, T .  37 S . ,  R .  1 6  E . ,  abou t three a i r l i ne m i l es 
east of the Ange l Peak m i ne . 

Owners :  Ross Foster, Dean Lange , and Don Tracey . 

Product ion :  None . 

Genera l descri ption: The Manzan i ta group of 9 c l aims was l ocated i n  1 956 by the owners . I n  December 1 956 
the property was taken over by Atom ic  Meta l s ,  I nc . An area about 500 feet l ong and 300 feet wide has been 
stri pped to depths of from 2 to 15 feet . The rocks exposed by th i s  operation are parti a l l y  s i l i c i f ied tuffs and ash , 
l oca l l y converted to c l ay . C i nnabar is v i s i b l e  i n  a few p laces as pa i n t-th i n  coa ti ngs on fracture surfaces . 

ROSALITE PRO SPECT 

Location: Sec . 5, T. 38 S . ,  R .  17 E . ,  on the crest of a west-trend ing ridge about one a i r l i ne m i l e S .  2 0°E . 
from the Ange l Peak mine . 

Owners: E .  H .  Rosborough , Wayne Nei haus, H .  C .  Sm i th . 

Production: None . 

H istory: The Rosa l i te property, cons ist ing of at l east 4 c l a ims, was l ocated by the owners i n  May 1 957 . 

Deve l opment: Deve l opment  consists of severa l bu l l dozer cuts in an area more than 200 feet  in d iameter in 
soft, fr iable ,  and br i l l i ant ly  wh i te- to-cream-colored tuff . Redd ish i ron ox ide, sparse l y  d is tr ibuted through sma l l  
fracture zones i n  the tuffs , was orig i na l l y  m i staken for c i nnabar . Two samp l es of th i s  mater ia l taken by the wri ter 
conta ined no qu i cksi l ver . 
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I S O LATED QU I C KS I LVER O CCURRENCES  

CURR I E R  PRO SPECT 

Locat ion:  Sec . 36, T .  32 S . ,  R .  16 E . ,  on the W .  M .  C urr i er ranch ,  about 12 m i les northwest of Pa i s l ey 
and a few hundred feet east of the Lakevi ew-Bend h i ghway . I t  I i es c l ose to the base of W i n ter Ridge and just 
above the marshy f l ats border ing the sou thwest s ide of Summer Lake . 

Owner: W .  M .  C urrier . 

Product ion :  2� fl asks , not recorded . 

H istory and deve l opment :  The prospect was d i scovered about 1 934 and the first work was done by W .  M .  
Currier and a nephew . Curr ier reports that a short t ime l a ter 2� f l asks were produced by a l essee named Bobbett 
wi th a sma l l  hand-made retort . D ur i ng 1 940, A .  M .  Se i ts and Dr . E .  W .  Howard l eased the property and per
formed most of the deve l opment work that has been done to date . A Lacey uprigh t  furnace of 35- to 40-ton ca
paci ty was i nsta l led but on l y  a few pounds of qu i cks i l ver were produced dur ing the i r  operat ions . 

The property is deve l oped by an ad i t  about 1 00 fee t  l ong dri ven nearl y due  west and contai n i ng a sha l l ow 
w inze . On the surface,  65 feet vert i ca l l y above, dozer cuts and sma l l  pi ts expose about 200 feet  of the m i ner
a l i zed zone . In 1 958 M .  E .  Weather ly  extended an opencut  across the porta l of the ad i t ,  c utti ng  part of it 
away . 

G eo logy:  The worki ngs exp lore a zone of m u l ti p l e  sheari ng ,  brecc i at ion , and hydrotherma l  a l terat ion at 
l east 50 feet wide , cu tt ing  a near l y  hor i zonta l  andes i te fl ow .  A short d i s tance above the m i ne  the andes i te i s  
conformab l y  over l a i n  by basa l t .  The shear zone ,  made up of  a series af d i scon t i nuous sub-para l l e l  fau l ts and 
fractures , trends nearl y due north . The more pers i stent fracture p l anes d ip easter ly  at moderate to h igh ang les . 
W i th i n  the shear zone the andesi te border ing the l arger fi ssures i s  common l y  i n tense l y  brecc iated , more or less 
comp l ete l y  reduced to soft, purp l i sh c l ays and I imon i te,  and l oca l l y  s i  I i c i f ied . In p l a ces the brecc ia  fragments 
are recemented by the s i l i ca ,  mai n l y  cha l cedony . D i scon t i nuous l enses as much as a foot wide of a l tered rock, 
a lmost comp le te l y  rep laced by cha l cedony and a l i tt l e  quartz, were noted . 

C i nnabar occurs mai n l y  as fracture fi l l i ng  and sp l otchy aggregates and coat i ngs on fracture surfaces in the 
s i l i ceous mater i a l  and in the a l tered but re lat ive l y  unsi l i c i fi ed ad jacent wa l l  rocks . Sma l l amounts of ca l c i te ,  
bari te , and  pyr i te are l oca l l y  present .  A l i tt l e  nat ive qui cks i l ver ha s  a l so been reported . 

O f  severa l samp l es taken from the ad i t  none showed encourag ing amounts of c i nnabar, a l though some h igh
grade materi a l  i s  reported to  have been taken from the  winze . On the  surface near  the  o ld  fu rnace severa l smal l 
pockets of c i nnabar have been exposed . Ross ( 1 94 1 )  reports that from one of the p i ts two samp le s ,  one cu t  across 
a h igh l y  s i l i c i f ied seam a foot wide and the second from a cut  5� feet l ong across the ent i re l ode,  con ta i ned 
1 3 . 0  and 1 3 . 8  pounds qu i cksi l ver per ton . 

G RAY PRO SPECT 

Former name: W i ndy Ho l l ow m ine . 

Locat ion :  Sees . 1 4  and 1 5, T .  35 S . ,  R .  23 E .  i n  the Coyote H i l l s .  The prospect  is 1 1  m i les  northwest of 
P l ush i n  the Camp Loftus area of the o ld  Lost Cab i n  Go ld  M i n i ng d i stri ct . The a rea was the s i te of considerab l e 
acti v i ty dur ing the ear ly  1 900 ' s ,  though go ld  product ion was sma l l . 

Owners : G lenn G ray,  Lynn G ray,  and Zane G ray , Lakev iew, Oregon . 

Product ion :  3 f l asks recorded; poss i b l y  7 produced . 

H i story: The prospect  is sa i d  to have been d i scovered by Art Champi on i n  1 934 . I n  November 1 936 four 
c l a ims were l ocated by Mr . arrd Mrs . R .  R .  Wh i ti ng . Stan l ey G ray , fa ther of the present owners ,  acqu i red the 
property in 1 940 and accord i ng to U . S .  Bureau of Mi nes records produced 2 fl asks dur ing 1 94 1  from 50 tons of 
ore and 1 fl ask dur ing 1 942 from 4 tons of ore . Zane G ray reports that product ion from 1 94 1  through 1 943 was 
7 f l asks . The ore was treated i n  three 1 2- i nch by 6-foot tubes . 
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Pumiceous tuff to east 
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F loor of raise is hard, massive dac i te 
over I a i n  by a I tered and softened 
pumi ceous tuff . 

5 0  100 150  F e e t  

F igure 60 . G eo l og i c  map of the Gray prospect . 

Devel opment: Deve l opmen t  cons ists of a 230-foot 
ed i t  (f igure 60) con ta i n i ng a wind i ng ra i se about 40 
feet l ong , severa l opencuts a l ong the s l ope above the 
ed i t ,  and a sha l l ow dozer trench about 200 yards to 
the east . 

Geo l ogy: The mine area is underl a i n  by near ly  
f la t- l y i ng andes i t i c  to  rhyo l i t i c  fl ows , coarse agg l om
erates , fi ne-gra ined tuffs , and pumi ceous tuffs of Ter
ti ary age . Severa l masses of dac i te protrud i ng at the 
surface appear to be i n trusive and may be parts of an 
under l y i ng p l ug . The worki ngs exp l ore i rregu l ar ly  
fractured , a l tered , and loca l l y  minera l i zed vol can i cs 
l y i ng adjacen t to one of the dac i t i c  masses . The ed i t  
was driven for part of i ts l ength a l ong a fau l t  trend
ing N .  80° E .  and d i pping about 70° N .  O ther fau l ts 
trend N .  35° to 45° E .  Fractured and a l tered rocks 
a l ong the fau l ts l oca l l y  contai n traces of c innabar . 
The last 30 feet of the ed i t  dri fts a l ong a su l ph i d i zed 
fau l t  zone trend ing N .  75° E .  and d i pping steep ly 
north . A wind ing ,  i nc l i ned ra ise 40 feet l ong was 
driven upward a l ong th i s  fau l t .  

The footwa l l  of the fau l t  i s  a hard , mass ive, re l 
at ive l y  una l tered dac i te that may be i n trusive . The 

ad jacent tuffs and agg l omerates have been in tense l y  fractured , more or l ess a l tered to c l ays and I imon i te,  and 
l oca l l y impregnated w i th f ine pyr ite and c innaba r .  A se lected samp le  from the top of the ra ise assayed 1 6 . 5  
pounds qu i cksi l ver per ton . I t  i s  sa id that 6 fl asks of qui cks i l ver were recovered from a sma l l  opencut on the sur
face above this ra ise . An opencut a few feet to the south exposes an a l tered but apparent l y  barren fau l t  zone 
that c\Jrves from N .  45° E .  to N .  85° E .  D i ps on the fau l t  change from 65° SE . to 50° SE . 

About 600 feet S .  70° E .  of and 80 feet higher than the ed i t  porta l ,  a sha l l ow dozer trench exposes a nar
row zone of opa l i zed tuff . A sma l l  l ens of per l i te l ies ad jacent to the opa l i te .  The maximum exposed width of 
the opa l i zed zone is a bout 1 2  feet .  I t  i s  loca l l y  bordered on e i ther s ide by softened tuff . At the northern end 
of the trench the opa l i zed zone appears to trend about N .  1 0° E .  To the south it turns to N .  50° E .  C i nnabar 
occurs as thin fi lms on fracture surfaces and as fine d i ssemi nati ons in the opa l i te .  A sample of the opa l i te and 
the ad jacent a l tered tuff assayed 0 . 4  and 0 . 2  pounds of qu i cks i l ver per ton respecti ve l y . 

P INTO GROUP  

Location: South edge o f  sec . 6, T .  4 1  S . ,  R .  1 8  E . ,  about 30  mi l es by  road southwest o f  Lakeview . 

Owners: Dan Morri son , Gordon Hunt ley,  George Batman , and George Johnston . 

Product ion:  None . 

H i story and deve l opmen t: Six c l a ims were l ocated and deve l opment of the prospect was begun by the owners 
i n  1 959 . Deve l opment consists of severa l bu l l dozer cuts ,  a hand-dug shaft , and a short tunne l abou t 25 feet l ong . 

Geo logy: The prospect was v i s i ted in 1 959 by N .  V .  Peterson of the department,  who reports that it l i es 
a long the crest of a north-trend ing tri angu lar shaped ridge cons ist ing of pum ice l api l l i  tuffs , f ine-gra i ned c layey 
tuffs , and tuff brecc ias . The rocks are extremely sheared and con ta in scattered zones of i n tense a l terat ion,  iron
sta i n i ng ,  and l oca l s i l i c i f i cati on . Bou lders of cha l cedony are wide l y  scattered and l oca l l y  are abundan t .  C in
nabar i s  occasi ona l l y found as f i ne  d i ssem i nati ons i n  the cha l cedony bou lders . I n  p l aces, c i nnabar occurs a s  
th i n  coat ings a l ong fractures and  a s  sparse di ssem inat ions i n  the  a l tered tuffs . 

The many widespread d i kes and irregu l ar masses of rhyo l i te scattered throughout the area are be l i eved to 
have been respons i b le for the widespread sheari ng and a l terat ion of the tuffs . Hydrotherma l  sol u tions carrying 
sma l l  amoun ts of ci nnabar apparent ly  permeated the who le  ridge top . Cha l cedony f i l l s i rregu lar  fractures i n  the 
tuffs and l oca l l y  comp lete l y  rep laces the tuffs . 
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O ' LEARY PROS PECT 

Locat ion :  Sec . 5, T .  35 S . ,  R .  1 8 E . ,  l O m i les south and east of Pa i s l ey v ia the C i over F i at and Avery 
Pass roads . 

Owner: Jerry O ' Leary , Pa i s l ey . 

Product ion :  None . 

1 79 

Genera l  descri pt ion :  The prospect,  d iscovered by Art Champion about 1 940 and l a ter worked by Char les 
Connors , is deve loped by three sma l l  hand-dug p i ts . Rocks i n  the a rea i n c l ude andesi te f low brecc i a  and mas
s ive rhyo l i te .  The andes i te brecc ia  stri kes N .  25° to 50° W .  and d i ps about 30° N E . The brecc ia  i s  cut by a 
ser ies of sma l l verti ca l  fractures that trend N .  1 5 °  to 25° W .  C i nnabar occurs as th in  ve i n  l e ts and coat i ngs on 
some of the l ater frac tures . No structure capab le  of l oca l i zi ng  apprec iab l e c i nnabar was observed . 

G IVAN RAN C H  PRO SPECT 

Locat ion : N E;ir sec . 25, T .  36 S . ,  R .  1 2  E . ,  on the west f lank of Med i c i ne Mounta i n  about 3 m i l es south
east of Beatty . 

Owner: D .  G .  G ivan , Beatty, Oregon . 

Product ion :  N one . 

G enera l descri pt ion: I n format ion on the prospect was obta i ned by N .  V .  Peterson of the department ,  who 
v i s i ted the property in 1 960 . Peterson reports that severa l opencuts expose bedded rhyo l i te brecc i as that have 
been loca l l y opa l i zed . The bedded rocks stri ke about N .  35° E .  and d i p  1 5° NW . The zone of opa l i zat ion ap
pears to trend northeast . No c i nnabar was pos i tive l y  ident i f ied in any of the cuts or outcrops , a l though one 
p iece of opa l i te f l oat conta i n i ng c i nnabar was found . The owners report that samp les have assayed as h igh as 
1 6  pounds of qu i cks i l ver per ton . 

M I SCE LLAN EO US  O CCURRENCES  

L i s ted be l ow i n  tab le  9 are a few qu icks i l ver occurrences about wh ich  very I i tt l e i s  known . Some o f  these 
are of doubtfu l existence , but s i n ce they have been e i ther reported to the department  or i n c l uded in the l i tera
ture , the ava i l ab le  i n format ion about them i s  tabu l ated here . The wri ter a ttempted to v i s i t  or in some way veri fy 
the exi stence of these reported occurrences, but cou ld  not confirm a l l  of them . Because of the i r  m i nor impor
tance,  they have been om i tted from p la te 1 ( l oca l i ty map of qu icks i l ver depos i ts in Oregon) . 

T a b  I e 9 .  M i s c e l l a n e o u s  Q u i c k s i l v e r  O c c u r r e n c e s  i n  S o u t h - C e n t r a l O r e g o n . 

N ome of Location Character D iscoverer Source cf 
Prospect Sec . T .  R .  of De�i t  Devel opment and D ate I nformation 

LAK E COU N TY 

Ade l  395 . 24E . Unknown 

Batman 4 4 1 S . 1 8E .  About one and one-ha l f  mi l es Unknown Charles Batman Dan Morri son 
east of P in to G rou p .  (pr ior t o  1 9 40) Lakeview, Oregon 

Chewaucan 9 , 1 6  345 .  1 8E .  O n  bank of Chewaucan Ri ver Unknown Short ad i t .  Jack Barham L .  A. Johnson , 
R iver near Benfie ld  dam s i te . (about 1 935) Pais ley,  Oregon 

Hart Mounta i n  J65 .  25E . Unknown 

Ki ngwe l l  32 325 . 1 9E . Unknown 

* L i s ted by F rederi ck ( 1 945); no other i n formation avai lab le . 
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Descri pt ions of The Qu i cks i l ver Depos i ts 

O pa l i te area 
O pa l i te m i ne  . 
Bretz m i ne . 

Steens-Pueb l o  area 
Rhoads prospect 
S teens Mounta i n  m i ne 
A l exander m i ne  . 
P i ke c l a im . 
Last Chance c l a ims 
Pot Ho le  c l a ims . 
S tewart prospect • 

Jack Pot c l a ims • 

T a b l e  o f  C o n t e n t s 

F i sher, Rega l , and S heepherder c l a ims 
E l dorado, Lucky S tar,  Red Dome , and F i e lds Lode groups 
Red H i l l  c l a ims . 
Lucky S tri ke c l a ims . 
Mogu l  m i ne  
B l a i r  group . 
O ' Keefe c l a ims 
N e l l i e B .  group 
Red · K i ng prospect 
Rabb i t  Ho l e  prospect 
B l ue B u l l m i ne 
Cash group . 
Farnham and Pueb lo  groups 
Doub l e  L i nk  prospect 

I so l ated Qui cksi l ver Prospects 
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H orse Head Moun ta i n  prospect 
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M 1\ L H F.: U R 

JORDAN VA.LLEY 

� ·· 

McOHMITT 

Southeastern Oregon i n c l udes a l l of Harney and 
Ma l heur Counties south of the 44th para l l e l  (see f ig
ure 6 1 ) . The pr i nc i pa l  qu icks i l ver occurrences are i n  
the  O pa l i te area of  southern Mal heur County . Th i s  
area conta i ns two of Oregon 's l argest qu icks i l ver
produc ing m ines , the Bretz m i ne and the Opa l i te m ine . 
A mu l t i tude of sma l l  depos i ts l ies a l ong the east edge 
of the Steens-Pueb l o  Mounta ins  in southern Harney 
County, but product ion from th i s  area has been sma l l .  
I n  add i t ion ,  there are sma l l  i so l a ted occurrences of 
c i nnabar in the northern part of Harney County . 

G e n e r a l  G e o l o g i c  S e t t i n g  

F igure 6 1 . I ndex map of southeastern Oregon , showing 
d istr ibution of the qu icks i l ver occurrences . 

Southeastern Oregon is cons idered to be the north 
ern border of the G reat Bas i n ,  on wh i ch  typ ica l  fau l t
b lock structures trend i ng northeast and northwest are 
deve l oped . The eastern edge of th i s  reg ion is bounded 
by the Snake R iver graben , wh ich  has been f i l l ed w i th 
l a te Tert iary to Quaternary terrestr ia l sed iments and 
interca la ted l avas . Mos t  of southeastern Oregon is 
under l a i n  by m idd le  to l a te Tertiary basa l ts ,  rhyo l i tes, 
and assoc iated pyroc las t ics i nterbedded w i th l ake and 

stream depos i ts .  Recent unweathered vol can ic  cones and f lows occur i n  centra l Harney County near the town of 
D iamond and in  east-cen tra l Ma l heur County near Jordan Va l l ey . In the southern part of Harney County ,  near 
the Nevada border, a sma l l  body of pre-Tertiary sch i st ,  greenstone,  and gran i te i s  exposed near the base of the 
S teens-Pueb l o  Mounta ins fau l t  scarp . 

D e s c r i p t i o n s  o f  t h e  Q u i c k s i l v e r  D e p o s i t s 

0 PAL l TE AREA 

The O pa l i te area l ies about 15 m i les west of McDerm i tt ,  Nevada , and s tradd l es the Oregon-N evada state 
boundary (figure 62) . The area conta ins three ma jor qu icks i l ver-produc ing m i nes: the Opa l  i te and Bretz m i nes 
in Ma l heur County, Oregon , and the Cordero mine in  H umbo ldt  County , N evada . The qu icks i l ver depos i ts oc
cur near the marg i ns of the broad graben va l l ey of McDerm i tt Creek, wh ich  fl ows eastward dra i n i ng the area . 
E l evat ions range from 4, 400 feet on the va l ley f loor to more than 7, 500 fee t  in the h igher reaches of the Wh i te 
Horse Mounta ins to the north • .  The depos i ts l ie in an area of l ow, rounded h i l l s  of 5, 000 to 5, 500 feet e l evat ion . 

I n  add i ti on to Opa l i te ,  Bretz, and Cordero m ine depos i ts ,  many m inor occurrences of c innabar are scattered 
through  the d is tr ic t . 
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C innabar was d iscovered i n  the v i c i n i ty of the Bretz m ine by W i l l iam S .  Bretz i n  1 9 1 7 .  For many years as
sessment work was conf ined la rge l y  to exp lorat ion of l ow-grade "opa l i te"  outcrops revea l ing l i tt l e  ore , a l though 
some mercury may have been recovered with a sma l l  retort operated by Bretz and h i s  brother .  

Bretz cont inued to  prospect the  surround ing coun try, and  i n  1 924, wi th  a partner named Murphy, d iscovered 
the O pa l i te ore body 7 m i les  to the west . The O pa l i te property was so l d  to the Mercury M i n i ng Synd i cate ,  or
gan i zed in  Apr i l  1 925 by F .  W .  Brad ley . Construct ion of a rotary furnace 5 feet in d i ameter and 70 feet l ong 
was comp leted late in 1 926 . The furnace wou l d  hand l e  from 80 to 1 00 tons per day of the hard opa l ite ore and 
was then· the largest furnace of i ts type . 

O perat ions at the O pa l i te m ine were d i scont inuous . Sev�re w in ters caused the m i ne and p lan t  to be shut 
down for as much as three months, and i n  December 1 938 the furnace bu i l d i ngs burned and the p l an t  was c l osed 
unt i l ear l y  1940 . H owever, between 1 921 and 1 944 the O pa l i te m ine produced 1 2 , 333 fi asks from ore averag ing 
approximate l y  6 pounds of mercury per ton . Product ion s i nce 1 944 has been conf ined to c l eanup operat ions by 
l essees and amounts to about 25 tlasks . The Brad l ey Min ing Co . ,  wh i ch  succeeded the Mercury M i n ing Synd i 
cate about 1 93 1 ,  cont inues t o  ho ld  the property . 

I n  1 93 1 ,  Bretz d iscovered h igh-grade ore i n  the soft l ake beds near h i s  orig ina l l ocat ion . Th i s  property , now 
known as the Bretz m ine ,  was l eased to the Brad ley  M in i ng Co . and was worked i n  con junct ion with the O pa l i te 
m i ne . The ore was m ined from open p i ts w i th a 3/8-yard shove l and trucked 1 1  m i l es to the O pa l i te furnace . 
Between 1 93 1  and 1 936, 7, 75 1 f l asks of mercury were recovered from 33, 058 tons of ore . I n  1 936, reserves m in
ab le  under exis t ing cond i tions were exhausted and the  property reverted to  Bretz on  expirat ion of  the Brad l ey 
l ease . 

The sharp l y  ri s ing pr ice of qu icks i l ver immed iate l y  prior to Wor l d  War I I  s t imu l ated search for new ore and 
i n  1 940 a d i scovery was made some 2 , 000 feet northwest of the 1 93 1 -36 worki ngs of the Bretz m i ne . Product ion 
from 1 940 through 1 942 from the new ore body amounted to 2 , 53 1  fl asks . L i t t l e  more was produced before f ina l  
abandonment by the  Brad ley M in i ng Co . i n  1 944 . Th i s  was the  l ast ma jor work a t  the  Bretz m ine  unt i l 1 955 . 
Tota l product ion for the two ear ly per iods of the m ine 's act iv i ty amounted to 1 0, 309 f l asks from ore averag ing 
1 8 . 8  pounds of qu icksi l ver per ton . 

Encouraged by r i s ing qu i c ks i l ver pr ices and the government s tockp i l ing program i n i t iated i n  1 954, John Ru iz ,  
a rancher from McDermit t ,  rel ocated severa l o f  t he  o l d  Bretz c l a ims and  a ttempted to  in terest cap i ta l  i n  add i t ion
a l  exp lorat ion . I n  Oc tober 1 954, R u i z  l eased the property to  the U . S .  Mercury Corp . o f  N ew York . Jay A .  
Carpenter, Reno, Nevada,  former d i rector of the N evada Bureau of Mi nes, acted a s  i n termed iary and manager 
of i n i t i a l  deve l opment .  In Apri l 1 955 dr i l l ing of the property began and app l i cat ion was made for a Defense 
Minera l s Exp loration Adm in i strat ion l oan . I n  J u l y  1 955 a contract  for 4, 000 fee t  of dri l l i ng was granted to the 
Shawano Deve l opment Corp . ,  wh ich  had , in May 1 955, absorbed the U . S .  Mercury Corp . In 1 955 add i t i ona l 
ore was d iscovered in the western part of the Bretz m i ne . 

Under the terms of an operat ing agreement drawn up during 1 956, Samue l S .  Arentz, m i n i ng eng i neer of 
Sa l t  Lake C i ty ,  U tah ,  agreed to construc t  a treatment p l ant  and to equ i p  and operate the Bretz m ine for a ha l f  
i n terest i n  the property . Arentz, reta i n i ng the r ight of management,  obta i ned a portion o f  the necessary cap i ta l  
for the venture through a n  agreement wi th  the Comstock Uran i um & O i l  Co . ,  a l so of Sa l t  Lake C i ty .  Th i s  oper
at ing combine was known as the Arentz-Comstock M in i ng Venture . A f l otat ion p lan t  des igned to concentrate 
the ore before roast ing was p laced in opera t ion in l a te 1 956 . Product ion from tha t t ime through 1 96 1  tota l s  
3 , 699 f l asks . 

Geo logy 

The geo l ogy of the area has been described by Schuette ( 1 938) and by Yates ( 1 942) . F i gure 62 , a geo log i c  
map  o f  the area , was adapted from the Yates report . 

The rocks of the O pa l i te area cons i s t  of more than 3 , 000 feet  of near l y  f l a t- l y ing M iocene l avas over l a i n  
by  upper Miocene tuffaceous l a ke beds . These l ake beds, wh ich  i n  p laces are more than 200  fee t  th ick ,  conta i n  
the Bretz and  O pa l i te ore bod ies . Quaternary a l l uv i um is l oca l l y  p resen t . I n trus ive rocks appear to be scarce,  
but southwest beyond the d i stri c t  l avas rest on an  eroded surface of  a gran i t i c  comp lex . 

The l avas range from basa l t  to rhyol i te .  The s i l i ceous l avas l oca l l y  assoc ia ted w i th tuffs range from obs id i an 
to porphyri t i c  rhyo l i te ,  and i n  general exh ib i t  we l l -deve l oped f low band i ng . The darker basa l t i c  and andes i t i c  
l avas are characteri zed by ves i cu l ar i ty ,  col umnar struc tures , f l ow brecc iat ion , and  porphyri t i c  texture . I nd i 
v idua l  l ava f lows are from a few feet t o  more than 1 00 feet th i ck  and are hori zonta l or nearl y so, except l oca l l y ,  
where they have been t i l ted b y  fau l t i ng . T h e  l ake beds consi s t  ma i n l y  o f  we l l -bedded tuffs , sha l es ( i nc l ud i ng 
c l ayey, carbonaceous , tuffaceous, and d i atomaceous variet ies) , and sandstone,  but i n c l ude sma l l  l e nses of con
g l omerate . The const i tuent fragments are dom inant ly  of vol can i c  or ig i n . Age dat ing of the l ake beds is based 
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Tab l e  1 0 .  Annua l  Product ion of O pa l  i te and Bretz Mi nes . 

Opa l i te Bretz 
Tons Treated F l asks Tons Treated F l asks 

1 926 2 , 1 72 
1 927 1 9 , 3 1 6  1 1 889 
1 928  26 , 550 2 , 655 
1 929 3 1 , 040 2 , 276 
1 930 29, 7 1 2  1 t 323 2 4 
1 9 3 1  7, 836 5 1 6  8, 535 2 , 4 1 4  
1 932 7, 569 1 , 280 839 226 
1 933 1 65 1 43 4, 908 6 1 8  
1 934 9 , 205 1 ,  957 
1 935 7, 02 1 1 , 628  
1 936 5, 970 286 4, 429 904 
1 937 20, 1 29 928 
1 938 3 , 370 285 
1 939 32 35 
1 940 673 40 4, 947 8 1 9  
1 94 1  1 3 , 265 434 4, 862 498 
1 942 146 1 4  1 2 , 880 1 , 2 1 4 
1 943 2 , 1 80 2 1 8  36 2 1  
1 944 1 1  6 
1 945 
1 946 1 6  
1 956 6 1 04 
1 957 8 36, 950 1 , 4 1 3  
1 958 38, 207 1 , 258 
1 959 1 7, 287 480 
1 960 8, 370 322 
1 96 1  4 2 , 848 1 22 

Tota l 1 70, 1 25 1 2 , 367 1 6 1 , 326 1 4, 008 

F igures furn ished by the Brad ley Min ing Co . and Aren tz-' 
Comstock Min ing  Venture . 

O PAL ITE M I N E  

o n  fossi I p lants and fresh-water gastropods . The 
Quaternary rocks i n c l ude two ages of depos i ts--an 
o lder pre canyon a l l uv i um composed of angu lar rock 
fragments capping eroded surfaces of the lake beds 
in i n terstream areas and a younger a l l uv ium occur
r ing as va l l ey fi l l  and s l ope wash wi th in  the pres
ent stream va l l eys . 

The Miocene rocks are cut  by steep norma l 
fau l ts . The l arger ones are respons ib le  for much of 
the re l ief in the area . Sma l l er fau l ts occur in a l l 
the m inera l i zed areas . Loca l l y  the soft lake beds 
are i nc l ined as a resu l t  of drag a l ong fau l ts ,  and 
poss ib ly  such structures were in part respons i b l e  for 
the l oca l i zat ion of the c i nnabar . Some of these 
fou l  ts acted as channe l  ways for r i s i ng hydrotherma l  
sol u tions and i n  p l aces the ad jacent tuffs and l ake 
beds were s i l i c if ied i nto len t icu la r  masses of opa l 
i te .  The s i l i c i f i cat ion was accompan ied b y  kao l i n
i zat ion , but wh i le both the l avas and l ake beds were 
s i l i c if ied, on l y  the l ake beds were kaol i n i zed . 

A l l the ore bod ies are e i ther i n  or in contact 
w i th s i l i c i f ied rocks . The Opa l i te m ine ore body 
occurs in a mass of cha l cedony, some 1 , 200 feet 
l ong , 800 feet wide, and more than 1 00 feet in 
maximum th ickness . Dur ing a l ate stage i n  the hy
drotherma l act iv i ty responsi b le  for the s i l i c i ficat ion, 
fine l y  d iv ided c innabar accompan ied by s i l i ca 
f i l led open fractures i n  the cha l cedony . At the 
Bretz m i ne ,  severa l sma l l ,  but re l a tive l y  h igh-grade, 
bod ies occur in  uns i l i c i f ied sha l es and sandstones 
a l ong the south s ide of an east-trend ing fau l t .  
Masses of cha l cedony l ie a l ong the north s ide of 
the fau l t  d i rect l y oppos i te the ore bod ies . S i nce 
the qu icks i l ver sol u t ions are bel ieved to have fol 
l owed the same c hanne l s  as the s i l i c i fy i ng so lu tions, 
it seems probab le  that fractur ing simi l or to that at 
the Opa l  i te depos i t  did not exist or that earth move
ments were insuffic ient  to ho l d  them open dur ing 
the t ime c i nnabar was be i ng depos i ted . Conse
quent ly ,  the so l ut ions were d iverted i n to ad jacent 
uns i l i c if ied rocks . 

Locat ion :  Sec . 33, T .  40  S . ,  R .  40  E . ,  about 20  m i l es by  road west o f  McDerm i tt and about 7 m i l es west 
of the Bretz m ine . 

Owner: The property , cons ist ing of severa l pa tented m i n i ng c l a ims, i s  owned by the Brad ley M in i ng Co . 

Product ion :  Product ion f igures are shown in Tab l e  1 0 .  

H is tory: The h i story of the m ine i s  g iven on prev ious pages . 

Deve l opment: The O pa l  i te depos i t  was deve l oped by the g l ory ho le  method . Tunne l s  were driven beneath 
the ore body some 1 00 fee t  be l ow the outcrops and ra i ses were driven through to the surface (figure 63) . Ore 
from surface p i ts and from various sub l eve l s  was drawn down through the ra ises to hau lageways and trammed to 
the furnace stockpi l e . Had the near-surface na ture of the depos i t  been recogn ized , the m i n i ng wou l d  probab ly  
have been done by  open p i t . N o  min ing o f  consequence ha s  been done a t  O pa l i te s i nce the Brad l ey M in i ng Co . 
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ceased operations there i n  1 942 . S in ce tha t t ime, severa l f lasks of qu i cks i l ver have been recovered from c l ean
up and h igh-grad ing operat ions . 

G eo logy: The O pa l i te ore body occurs in a mass of cha l cedony some 1 , 200 fee t  l on g ,  800 feet w ide ,  and 
more than 1 00 feet i n  maximum th i ckness (f igure 64) . Yates, who reported on the mine about the t ime i t  c l osed , 
states: 

" The l ower workings (tunne l s  1 and 2) fo l l ow,  in genera l ,  the contact between the uns i l i c i fi ed 
beds \Jnd the over l y i ng cha l cedony . There are traces of c i n nabar i n  the cha l cedony of these l ower 
workings (f igure 63) , and a I i tt l e  l ow-grade ore has been s toped from the soft l a ke beds on the sou th
east s ide. of the west w i nze ,  wh ich  was sunk on a northwest-str i k i ng  fau l t .  The pu l veru l ent  c i n nabar 
here presen t  may be of secondary or i g i n; i f  so, it wi l l  probab l y  not prove to be extens ive . 

" The ma in  ore body was i n  the northern part of the east p i t ,  and i n  genera l the present borders of 
the p i t  coin c ide w i th the I im i ts of th i s  ore body . The cha l cedony is much brecc iated and the best ore 
occurs where the brecc iat ion is most  i n tense . Ore from the O pa l  i te m ine has averaged a I i tt l e  l ess 
than 6 pounds of qu i cks i l ver  to the ton . Some h igh-grade ore , wh i ch  conta ined nat ive mercury and 
the oxych l or ide in add i t ion to c i n nabar, y ie lded as much as 40 pounds of qu i cks i l ver to the ton , but 
the rest  of the ore produced in the past cannot have averaged more than 4 pounds to the ton . 

" Most of the ore has been removed from the east p i t, but the former presence of two ore shoots to 
the wes t  is ind i cated by the two g l ory ho les represented i n  f igure 64 . These two ore shoots d id not 
extend to the l ower l eve l ,  and the cha l cedony east of the surface worki ngs con ta ins on l y  traces of 
c i nnabar . "  

BRETZ M I N E  

Locat ion:  Sec . 3 ,  T .  4 1  S . ,  R .  4 1  E . ,  about 1 3  m i l es b y  road west of McDerm i tt and 7 m i l es east of the 
O pa l i te m ine . 

Owner: Arentz M i n i ng Ven ture , Sa l t  Lake C i ty ,  U tah . 

Product ion:  Product ion f igures are shown i n  Tab l e  1 0 .  

H istory: The h istory of the m i ne is d iscussed in the preceed ing  pages . 

Deve l opment: The Bretz m i ne i n c l udes two pri n c i pa l  areas of deve l opment near l y  ha l f  a m i l e  apart, known as 
the " east area work i ngs"  and the " west area work i ngs"  (see f igure 65) . A l l m i n i ng has been done by open p i t, 
a l though some expl oratory underground work was done . O re has been m i ned from 6 d i fferent  zones , the locat ions 
of wh ich  are marked by the east pit and west pit i n  the east area and p i ts "A" , " B " ,  " C " ,  and " D "  in the west 
area . 

Geo logy: Rocks i n  the Bretz m ine area i n c l ude rhyol i te f l ows and tuffs and th i n-bedded sha les  and sand
stones . Ore bod ies a pparent l y  were formed on l y  i n  the sha l es i n  the east area , but  ore has been m ined from both 
sha l es and tuffs i n  the west area . Masses of s i l i c i f ied tuff l ie north of the m ine  workings . The east area work i ngs  
l ie a l ong a northwest-trend i ng  fau l t .  P i ts "C" and " D "  i n  the west area probab ly  l ie a l ong  a northwest extens ion 
of the same fau l t .  P i ts " B "  and "A"  are transected by a branch of th i s  fau l t .  The fau l ts were probab ly  the chan
ne lway for the ore-formi ng sol ut ions and the so l ut ions that  s i l i c i f i ed the rocks to the north . 

I n  contrast to the O pa l i te m i ne depos i t ,  . pract ica l l y  a l l  of the ore occurs i n  uns i l i c i f ied sha l es and tuffs ad
jacen t to masses of s i l i c i f ied rock . C i nnabar occurs as th i n ,  d i scont i nuous ve i n l e ts and fracture coat i ngs i n  the 
sha l es and a l so as d i ssem inat ions i n  the coarser sandstones and i n  the tuff . In  p l aces sma l l  l en ses and bou l ders of 
opa l i te are scattered through the ore zone i n  p i ts " C "  and " D . "  Some conta i n  c innabar, but  because the rock i s  
s o  hard and  t he  c i nnabar so f ine l y  d ivided t h i s  mater ia l  i s  no t  amenab l e  t o  treatment i n  the present p lan t . F i n e l y  
d i ssem i na ted pyri te occurs i n  most o f  the m inera l i zed zone and i n  a few p l aces, parti cu l a r l y  i n  the tuffs , i s  con
centrated enough to g ive the rocks a g ray ish-b l ue co lor .  The m i nera l is much more widespread than c i nnabar . 
Oxidat ion of the pyri te g i ves th� rocks a typ ica l  l imon i te col orat ion wh i ch ,  w i th the s i l i c i fi cat ion ,  serves as a 
gu ide  to exp l orat ion . 

East area worki ngs: I n  the east area workings,  the rocks sou th of the fau l t  are ma i n l y  th i n -bedded sha l es 
wi th occas iona l sandy l ayers . Some of the sha l es conta i n  abundant angu lar  to sub-rounded fragments of porous 
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F igure 65 . Geo log i c  map of the Bretz m i ne . (Topography and geo l ogy adapted i n  part from Yates , 1 942 . )  

'-0 
0 

0 c 
() 
7\ 
Vl 
r 
< 
m 
;;o 

z 
0 
;;o m G) 0 z 



PART I I ,  C HAPTER 5 .  SO U T H EASTERN OREG O N  1 9 1  

cha l cedony and occas iona l ly rhyo l i te .  The fragments range from pea s i ze to abou t 2 i nches a cross . C l ose l y  
spaced bands o f  iron oxide rough l y  para l l e l  t he  bedd ing i n  the sha les . S i l i c i f i ed tuffs and  rhyol i te border the 
fau l t  on the north . W i th i n  the fau l t  zone the rocks are much broken and considerab l y  a l tered . Ore depos i t ion 
was apparent l y  confined to the sha l es ·  in the hang ing wa l l  of the fau l t .  

A l arge body of s i l i ceous ca l careous s inter, exposed i n  the cu t  between the east and west p i ts, i s  sa id to have 
been i n tersected by a tunne l 75 feet be l ow the rim of the cut . O ne exposure was seen to conta in  c i nnabar l oose l y  
adhering to  t he  wa l l s o f  vugs . Expl oratory dri l l i ng and  samp l ing o f  t he  mater ia l  i nd i cates tha t i t  does no t  con
st i tute ore . 

No  m i n i ng has been done in th is  area s ince the Brad l ey Min ing Co . exhausted the two known ore bod ies in  
1 936 . Severa l o l d  dumps of  l ow-grade ore that  were p i l ed a t  the west edge of the workings were treated by the 
present operators dur ing 1 958-6 1 .  

West area worki ngs: Ore has been m ined from 4 p i ts in  the west area worki ngs (f igure 65) . P i ts "A "  and 
" B "  are in soft, th i n -bedded sha les and i n  cong l omera t i c  sandstone wh ich  under l i es the sha l e . P i ts " C "  and " D "  
are i n  mass ive- to th i ck-bedded tuffs that i n  p l aces conta i n  coarse pum i ce l ap i l l i .  The fau l t  a l ong wh ich  the 
" C "  and " D "  ore bod i es were formed is we l l  exposed in  the north end of the " D "  p i t ,  where it has swung around 
unt i l it stri kes N .  1 0° E .  

STE ENS-PUEBLO AREA 

An abundance of sma l l  qu i cks i l ver depos i ts occurs i n  southern H arney County in a be l t  about 40 m i l es l ong 
and ha l f  a m i l e  wide, extend ing northward from the N evada state l i ne a l ong the l ower eastern f lanks and foot
h i l l s  of the S teens and Pueb l o  Mounta ins (f igure 66) . Tota l product ion from th i s  area has been about 75 f l asks of 
qu icksi l ver . 

G enera l  geol ogy: A comprehensive report on the strat igraphy and structure of Steens Mounta i n  was wri tten 
by Fu l l er ( 1 93 1) . A pre l im i nary i nvestigat ion of the qu i cks i l ver depos i ts in both the S teens and Pueb l o  Mounta i ns 
was made by Ross ( 1 94 1 ) . I n  1 943, a more deta i l ed study of the depos i ts was made by Wi l l iams and Compton 
( 1 953) . Both of the l a tter reports conta in  geol og i c  maps of the eastern f lanks of the southern ha l f  of the range 
where the qu icks i l ver depos i ts occur . 

M in i ng act iv i ty has been sma l l  in the area s ince the W i l l i ams and Compton report was compi l ed and , a l though 
most of the depos i ts were re-exami ned by the presen t  wri ter, l i tt l e  new informat ion was obta i ned . 

The S teens and Pueb lo  Mounta ins fonn a north-trend ing range near ly  1 00 m i l es l o11g and 25 m i l es i n  maximum 
width . Broad l y  speak ing,  the two mounta i ns are parts of an enormous fau l t  b l ock t i l ted gen t l y  westward and 
bounded on the east for much of i ts l ength by a h i gh ,  prec ip i tous fau l t  scarp . Two ages of rock  assemb l ages are 
exposed a l ong the scarp . Pre-Tertiary metamorph i c  rocks ,  l arge l y  metavo l can i cs and ac id  to i n termed iate p l u 
ton i c  rocks ,  occupy the eastern f l a nk  of the Pueb l o  Mounta ins . Over l y ing these o lder rocks a nd  composing the 
bu l k  of both the S teens and Pueb lo  Mounta ins is a varied success ion of Tert iary vo l can i c  rocks, i n c l ud ing the P i ke 
Creek Vol can i c  Series, the S teens Mounta i n  Vol can i c  Ser ies, and the S teens Basa l t .  The l ower eastern f l anks of 
the Pueb lo  Mounta ins ,  for a d istance of about 1 5  m i l es,  are covered by a l l uv i a l  depos i ts wh i c h  are younger than 
the youngest l avas , but older than the l acustr ine and a l l uv i a l  depos i ts Oil the f l oor of A l vord Va l l ey (figure 66) , 

The ma jor north-trend ing fau l ts separa t i ng the S teens-Pueb lo Mounta i n  range from i ts coun terpart, the A lvord 
graben ,  are bur ied beneath the a l l uv i um bordering the range . H owever, count l ess subs id iary fractures are ex
posed farther west a l ong the range front . Most of these m inor fractures rough l y  para l l e l  the range, but a few trend 
northwestward , part icu l a r l y  those travers ing the brood l ow l and northwest of F ie l ds . 

The qu icks i l ver depos i ts are assoc iated w i th these subs id iary fractures . There are two d is t inct  types of qu i ck
s i l ver depos i ts i n  the area . These can be de l inea ted to a certa in  extent  geograph ica l l y .  At the northern end of 
the qu i cks i l ver be l t  (f igure 66) c innabar occurs in  sma l l  pockets, seams, and frac ture coot ings assoc ia ted wi th  
narrow fau l t  and brecc ia zones i n  rhyol i t i c  and dac i t i c  rocks of the P i ke C reek Vol can i c  Series . The ch ief  rep
resentat ives of th i s  type of depos i t  are the S teens Mounta in  m ine  and the A l exander m ine ,  wh ich  together have 
produced more qu icks i l ver than a l l of the other depos i ts in  the d istri c t . 

The second type of depos i t  occurs between Andrews and Den io . Here m inor amounts of c i nnabar, and schwatz
i te and other copper minera l s , are errat ica l l y  d istr i buted a l ong narrow e l ongated reefs of brecc ia ted and s i l i c i f ied 
Tert iary l avas, ma i n l y  andes i te of the S teens Mounta in  Vol can i c  Ser ies . These reefs were formed by s i l i c i fi cat ion 
of the andes i te a l ong sma l l  fau l ts .  Be ing more res istant  than the enc l os ing rocks, the reefs form prom inent r idges 
as much as 25 feet wide and ha l f  a m i l e  or more in l ength . A few of the reef depos i ts are in metamorphosed 
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vol can i cs and sed iments of pre-Tertiary age . The on l y  depos i t  of the reef type known to have produced more than 
a flask of qu icks i l ver i s  the Mogu l , wh i ch  y i e l ded 30 fl asks from a sma l l  pocket of open breccia ore . Ad jacent 
to the reefs ,  where the rocks have been a l tered ma i n l y  to c l ays and l imon i te ,  ore m i nera l s  appear to be absent or 
too l ow i n  concentra t ion for prof itab l e  exp lo i tat ion . As stated by Wi l l iams and Compton ( 1 953, p. 46) : 

" The reefs are we l l  exposed over l ong d i stances , and eros ion has bared them to cons iderab l e  depth , 
yet none of the surface ind i cat ions ho ld prom ise of important reserves . Adm i tted l y ,  expl orat ion thus far 
has been a lmost whol l y  by sha l l ow p i ts and trenches, the deepest working extending no more than 1 60 
feet' be l ow the surface . Deve l opment,  however, has been suff ic ient, where the showings are most fa
vorab le ,  to ind i cate that l a rge depos i ts of h igh-grade ore are not l i ke l y  to be d iscovered . L i kewise , 
though a l i tt l e  c i nnabar is d issem inated i n  the soft kao l i n i zed rocks bordering some of the reefs , suppl ies 
of l ow-grade ore adequate to j ust ify large-sca le  operations are defi n i te l y  not i n  sight and cannot be 
expected . "  

RHOADS PROSPECT 

Location: Sec . 1 8  (? ) ,  T. 34 S . ,  R .  34 E . ,  on the south wa l l  of P i ke Creek canyon , about 200 yards above 
creek l eve l and about one m i l e  from the canyon mouth . 

Owner: Lester Rhoads, Andrews , Oregon . 

Product ion :  None . 

Genera l descr i ption: The prospect was d iscovered by the owner in ear l y  1 958 . Two sma l l  opencuts about 20 
fee t  apart have been dug by hand a long the contact between rhyol i te of the P ike Creek Vo l can ic  Seri es and the 
eastern edge of a basa l t  d i ke . The d i ke i s  about 40 feet  wide and trends near ly  north . Both the basa l t  and rhy
o l i te have been fractured through widths of 2 feet and m i l d l y  a l tered . The rhyo l i te has been s i l i c i fied l oca l l y .  
A l i tt l e  bar i te was observed . C i nnabar was seen in  both of the cuts a s  f ine d issem inat ions i n  the a l tered basa l t  
and a s  th in  coat ings a l ong fractures i n  the rhyol i te . O f  three samp les taken for assay none contai ned more than 
the equ iva len t  of 1 pound qu icks i l ver per ton . 

STEENS MO UNTA IN M INE  

Location: Sees . 19 and 20, T .  34 S . ,  R .  34 E . ,  on the north bank  of Toughey Creek about 1 m i l e  by tra i I 
north of the A l exander m i ne . 

Owner: R .  A. Officer and R .  W .  Wh i te ,  Andrews, Oregon . 

Product ion:  36 f l asks . 

H i story and deve l opment: The property was l ocated by G lenn S tephenson and Bert Roark i n  ear ly 1 938 and 
short l y  thereafter was l eased to Horse Heaven Mines, I n c . This  company performed the bu l k  of the ex ist ing de
ve l opment  work . In late 1 940 the property reverted to S tephenson , R. A. Officer, and Efeard Brad ley,  who, 
dur ing 1 94 1  and 1 942 , produced 26 f l asks of qu icksi lver wi th a sma l l  retort . The present  owners produced 1 0  
fl asks i n  1 96 1 . The princ ipa l  deve l opment i s  a n  ad i t  conta in i ng 270 feet  of dr ifts and crosscuts ,  two short winzes, 
and an underhand stope (figure 67) . Severa l trenches and p i ts are scattered about the surface . 

Geology: The workings cut f low-banded rhyol i te of the P ike Creek Vol can ic  Series . The band ing is some
what variab l e  in atti tude but in most p laces strikes northwest .  Part ing para l l e l  to the band ing i s  common . C i n
nabar mi nera l i zat ion i s  re la ted to  two se ts o f  fractures, one trend ing N .  20°  E . ,  and t he  other N .  20°  to  30 °W . 

The ad it cuts at a very sma l l  ang l e  across a series of short d isconnected fractures that strike N .  20° E .  and 
dip steep l y  east . Some of these fractures conta i n  thin seams not over 3 i nches wide of c i nnabar-bearing c l ay 
gouge, wh ich  i n  p l aces has been s i l i c i fied . L i tt l e  c i nnabar is presen t ly  v i s i b l e ,  but accord ing to Ross ( 1 94 1 , p .  
250) 1 , 800 pounds of ore from a ser ies of these str ingers near the ad i t  porta l y ie l ded 6 f l asks of qu i cksi l ver . 

The 30-foot underhand stope and ad jacent 1 0-foot winze i n  the northwest dr ift were sunk a l ong a narrow 
fau l t  zone that s tr i kes N .  20° to 30° W .  and d i ps 65° to 70° E .  Al ong the fau l t  the rhyo l i te has been brecc iated , 
partia l ly a l tered to c l ay and l imon i te ,  and l oca l l y  s i l i c ified through a width of 6 to 1 2  i nches . C i nnabar occurs 
as coatings on brecc ia fragments and as f ine crysta l s  i n  sma l l  masses of c l ay and l imon i te . A few f l asks of 



1 94 

.. t Fault.:.,.�:o.-=:.l :.:IMII 
.. 

__.a!!_ 
·�:'A flow 

___.!!!.... --.=:'.:;:rteflow 

Q U I C K S I LVER  I N  OREG O N  

1 0  0 40 Feet 

F i gu re 67 . Geo log i c  map of the S teens Mounta i n  m ine . (Repr i n ted from W i l l i ams and C ompton , 1 953) . 

qu i cks i lver were recovered from a h i gh-grade l ens near the top of the underhand stope . 
A sma l l amount of ore was a l so m ined from the w i nze i n  the east branch of the ad i t  and a l so from an opencut  

on  the  surface d irec t l y  above . Here the  c i nnabar was  scattered a l ong d i scont inuous frac tures of the  N .  20°  to  
30° W .  trend . 

ALEXAN DER  M I N E  

Locat ion :  N E� sec . 3 0 ,  T .  3 4  S . ,  R .  3 4  E .  o n  the broad d iv ide between I nd ian  a n d  Toughey Creeks . A 
d irt road l eads up I nd ian Creek about 2 m i les ,  then turn s  north to the m ine . 

Owners: Harry A l exander and Dona l d  A l exander, Andrews , O regon . 

Product ion :  6 f lasks recorded; probab l y  a few more produced . 

H i story and deve l opment: Deve l opmen t  of th i s  property was begun by the present owners i n  1 94 1 . A retort 
was ins ta l l ed and product ion of 6 f lasks was recorded i n  1 94 1 -42 .  Accord ing to the owners , severa l more f l asks 
were produced prior to 1 946 . Work ings i n c l ude  a branch i ng ad i t  about 250 feet  l ong ,  two i n c l i ned shafts 30 feet  
and 50 feet deep respect ive l y ,  and an  open cu t  40 fee t  l ong (see f igure 68) . There i s  a sma l l  cabin and too l  shed 
on the property . The retort has been d ismant l ed . 

Geo logy: The country rocks are rhyo l i tes of the P i ke Creek Vol can i c  Series i n truded by a basa l t  d i ke .  The 
work ings exp l ore a fau l t  zone that,  though variab l e ,  has an  overa l l  trend of N . 1 0 °  E .  and d i ps 65° to 80 ° E .  
The l ower ad i t  d r i fts a l ong the fau l t  for about 1 50 feet . H ere the fau l t  cu ts both the rhyo l i te and basa l t  as shown 
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F igure 68 . G eo log i c  map of  the  A lexander mine . 

on figure 68 . Both the rhyol ite and basa l t  have been 
brecc ia ted and seams of gouge have deve loped a l ong 
some of the fractures . In p l aces, part i cu l a r l y  in the rhy
o l i te ,  the brecc ia  has been s trong ly  s i l i c i fied . The north
t!ast branch of the ad i t  i n tersects severa l sma l l  fau l ts of 
d iverse trends . The l ast  30 feet dr ifts a l ong a near ly 
vert ica l  fau l t  zone about 8 i nches wide . P l aces where 
c innabar was observed in the ad it are shown in f igure 68 . 
Most of the c i nnabar coats fractures that I ie at an ang le  
to  the  ma in  fau l t  • 

I n  .the two i n c l i ned shafts and opencut on the h i l l 
s ide above the ad i t ,  the fau l t  cuts on l y rhyo l i te and i n
terbedded tuff and  i s  somewhat  wider . Most o f  the ore 
produced by the m i ne came from these work ings . Here 
the fou l t  zone conta i ns from 1 8  i nches to about 5 feet of 
coarse , rubb l y  .brecc ia . Brecc iated cha l cedony and frag
ments of s i l i c i fied rhyo l i te are i n  p l aces cemented to the 

· footwa l l  of the zone . C innabar occurs i n  4- inch seams 
of s t icky , i ron-sta i ned c l�y and as fi l ms on fracture sur
faces . 

P I K E  C LAIM 

Locat ion:  Sec . 30, T.  34 S . ,  R .  34 E . ,  about a 
th ird of a m i l e  southwest of the A lexander m ine . 

Owner: Andrew Shu l l , Andrews , O regon . 

Product ion :  N one . 

G enera l descript ion :  Two opencuts about  10 feet  l ong expl ore the contact  between rhyo l i te a nd the south
west extens ion of the basa l t  d i ke a t  the A lexander m i ne . The contact stri kes N .  20 ° W .  and d i ps 70° W .  The 
d i ke has been a l tered l arge l y  to c l ay and l imon i te and i n  p l aces conta i ns th i n ,  i rreg u l ar ve i n l ets of cha l cedony 
and a l i t t le  c i n nabar . The rhyol i te wi th in  a foot from the d i ke has been fractured and s i l i c if ied , and some of the 
fracture surfaces are g l azed wi th s i l i ca . Traces of c i nnabar and native qu i cks i lver occur a l ong fractures i n  the 
a l tered rhyo l i te .  

LAST CHAN CE CLAIMS 

Location: Sec . 30, T. 34 S . ,  R .  34 E . ,  on the south wa l l  of I nd ian Creek about three-quarters of a m i l e  
southwest o f  the Al exander m ine . 

Owners: Unknown . 

Product ion:  N one . 

G enera l descr iption: A short ad i t  and two opencuts expl ore a 2- to 3-foot wide zone of brecc iated rhyo l i te 
that I ies a long a fau l t  trend i ng N .  60° to 65° W .  and d i pp ing  steep ly  southwest . The prospec t  I ies near the same 
basa l t  d i ke that extends northeastward through the I nd ian Creek and A lexander properties . The broken fragments 
of rhyo l i te a l ong the fau l t  have been recemented by cha l cedony . Q uartz a nd ca l c i te are a l so present . C i nnabar 
i s  sparse l y  d istr ibuted a l ong fractures in the brecc ia . 

POT HOLE  C LAIMS 

Locat ion:  Sec . 29,  T.  34 S . ,  R .  34 E . ,  about ha l f a m i l e east of the Aiexander mine . 

O wners: Harry Al exander and Dona ld  Al exander, Andrews , O regon . 
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Product ion :  N one . 
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Genera l descr ipt ion :  The a rea is under l a i n  by bou l ders of brecc iated rhyo l i te i n  wh ich the fragments have 
been f i rm l y  recemented by s i l i ca .  Crysta l l i ne c innabar occurs a l ong fractures i n  some of the bou lders . The 
bou lders are scattered over an  a rea severa l hundred feet across, but since deve l opment i s  I im i ted to a few scat
tered pits, the source of the bou lders and the ir abundance cou l d  not be determ ined . 

STEWART PRO SPECT 

O ther name: Ai l e  Rouge C l a im . 

Locat ion :  SE! sec . 30,  T .  34 S . ,  R .  34 E . , on  the  crest of a l ow r idge north of  I nd ian  Creek and a quarter 
of a m i l e  east of the A l exander m ine . 

Owner: Unknown . 

Product ion:  N one . 

Genera l descri pt ion: Most of the deve l opment  work was done by W . B . Stewart duri ng 1 942 and ear l y  1 943 . 
I n  la te 1 942 he i nsta l l ed two retort tubes 1 2  i nches i n  d i ameter by 1 0  feet l ong . These were l i t t l e  used and were 
l ater moved to the A l exander m i ne . Work i ngs cons ist  pri nc i pa l l y  of a short opencut l ead i ng to an i n c l i ned shaft 
about 40 feet deep . The open cut fol l ows a narrow fracture zone trending N . 40° W .  and di ppi ng steep ly north . 
The shaft is i nc l ined 40° to the N . 25° E . and fo l l ows a fau l t  zone about 20 i nches wide conta i n i ng kaol i n i zed 
and l imon i t i zed brecc i a  l y i ng between c l ear l y defi ned wa l l s  of massive bi oti te dac i te . The fau l t  zone d i ps a
bout 80° E . Crysta l l i ne c i n nabar i s  assoc ia ted wi th a l - i nch vei n l et of  red ocher i n  the  l ower part of  the  shaft, 
and c i nnabar has been panned from severa l sma l l  pockets a l ong both of the fau l t  zones . 

JACK POT CLAIMS 

Locat ion:  Sec . 30, T . 34 S . , R .  34 E . , about ha l f  a m i l e  southeast of the A lexander m ine . 

Owner: G lenn Stephenson . 

Product ion:  N one . 

H istory and deve l opment: The prospect was d i scovered by G l enn  S tephenson in December 1 954, and is deve l 
oped b y  a 1 06-foat crosscut ed i t  and severa l sha l l ow hand-dug trenches . 

Geo l ogy: The area i s  under l a i n  by a ser ies of rhyo l i te fl ows and in terbedded tuffs of the P ike Creek Vol can ic  
Series . The trenches are d i s tr ibuted a l ong a sma l l  s i l i c i fied shear zone about 2 feet  w ide that  trends about N .  
30° W . and is near l y  vert ica l . The rhyo l i te i n  the shear zone has been b l eached a lmost wh i te i n  contrast to the 
b l u ish gray of the wa l l  rocks . 

Cha l cedony ve i n l ets not over a few feet in l ength and rare l y  more than three-quarters of an inch i n  width 
fi l l  severa l of the fractures . C i nnabar is assoc iated w i th these ve i n l ets • . I n  some p laces it is fine ly d iv ided and 
in timate l y  m ixed with the s i l i ca ,  g iv i ng it a redd ish co lor . In other p l aces,  the ve i n l ets are barren but c i nnabar 
occurs as d i ssem i nated fl ecks i n  the adjacent s i l i c i fied rhyo l i te .  The 1 06-foot ed i t  was driven in an a ttempt to 
crosscut the fau l t  zone but stops short of i ts downward pro ject ion . The crosscu t  fo l l ows a fau l t  a l ong which the 
rocks are soft and a lmost comp le te l y  a l tered to c l ay and l imon i te .  Mere traces of c i nnabar have been found a l ong 
th is  fau l t .  

F I SHER,  REGAL and SHEEPHERDER CLAIMS 

Locat ion:  Sees . 32 , 29 , and 1 7, T .  36 S . , R . 33 E . ,  about 9 m i l es north of F i e lds and one m i l e  west of the 
F i e l ds-Andrews road . 

Owner: S teens Mounta i n  M in i ng Co . ,  Andrews , Oregon . 

Product ion :  A few pounds . 
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H istory and deve l opment :  Deve l opment  of c i n nabar occurrences i n  the area was begun by C l ay T .  F i sher i n  
t he  l a te 1 930 's  and was cont inued i n term i ttent l y  through the ear l y  1 940 ' s  by F i sher, members of the Doan fam i l y ,  
and Warren McLean . Worki ngs i n c l ude severa l cuts ,  pi ts ,  and a 40-foot a d  i t .  I n  1 940 about 2 0  pounds of 
qu icks i lver was recovered from H- tons of se lec ted ore carr i ed to the Rabb i t  Ho l e  prospect and retorted . The 
-present owners acqu ired the property "through re l ocat ion . 

Geo logy: The area is under l a i n  by dac i te and andes i te f l ows and tuffs and basa l t .  A broad series of d i scon
t inuous reefs extends for near l y  2 m i l es a l ong the southwest s l ope of a ridge that i s  shaped l i ke a spear po in ted 
southeast . The r idge i s  a fau l t  b l ock bounded on the east and west by fau l ts that converge to the south . Qu i ck
s i l ver occurrences are confi ned to the reefs . In the p i t  from which the ore retorted i n  1 940 was m i ned ,  the ore 
zone i s  from 3 to 5 fee t  wide and cons ists of brecc iated , kao l i n i zed , and s i l i c i fi ed andes i te cut  by narrow ve in
l e ts of cha l cedony that conta i n  a l i t t l e  schwatzi te and c i nnabar a long w i th cha l copyr i te ,  ma l ach i te ,  a zur i te ,  
a n d  chrysoco l l a . L i tt l e  o f  t h i s  materia l  rema i ns . Qu i cks i l ver m i nera l s  were observed e l sewhere b u t  nowhere d i d  
there appear t o  b e  more than a few hundred pounds o f  l ow-grade ore ava i l ab l e . 

E LDORADO ,  LUCKY STAR, RED DOME , and F I E LDS  LOD E  G RO U PS 

Loca t ion:  West edge of T .  37 S . ,  R .  33 E .  These severa l cont iguous groups of many c l a ims extend north
ward i n  a bel t from the north edge of Red H i l l for about 4 m i l es a l ong the l ow footh i l l s bordering the west edge 
of Alvord Va l ley . 

Owner: Harry A lexander and Don A l exander, Andrews , Oregon . 

Product ion :  None . 

H istory and deve l opment: The E l dorado group was f irs t  l ocated by Warren McLean ,  Andrew S hu l l ,  and Ben 
O 'Keefe i n  1 938; the Lucky Star group by I ke Kus isto and Andrew Shu l l in 1 939; and the F i e lds Lode group by 
I ke Kus isto in 1 939 .  The or i g i na l  l ocators of the Red Dome c l a ims are unknown . The c l a ims were rel oca ted by 
the present owners dur ing the l a ter 1 950 ' s .  Prospect worki ngs a l ong the be l t  are l im i ted to scattered p i ts and 
opencuts except on the Lucky S tar group,  where an  i nc l i ned shaft 45 fee t  deep has been sunk . 

Geo logy:  An a lmost· cont i nuous series of sub-para l l e l  and branch i ng reefs and ve ins  extend near l y  the fu l l  
l ength of the c l a ims . The be l t  has a n  overa l l  norther l y  trend , but the i nd iv idua l  reefs branch and converge 
through a wide range . 

Worki ngs on the E l dorado group of c l a ims at  the north end of the zone exp l ore a s i l i ceous reef wh ich  forms 
the sharp crest of the first l ow ridge west of the F i e l ds-Andrews road . The reef trends northward and is about 
700 feet l ong and 20 feet wide . N ear i ts m id-poin t  a th in  branch ing reef trends southeast, p i tch ing toward the 
f l oor of the va l l ey . Another reef s im i l ar l y  occup ies the crest of the next ridge south . C i nnabar has been found 
at  various p l aces a l ong the northern reef . I t  occurs i n t imate l y  m ixed i n  cha l cedony and occasiona l l y on frac
ture- surfaces . I t  i s  l o ca l l y assoc iated w i th schwatz i te and chrysoco l l a . N ear the h ighest po int  of  the reef, a 
1 0-foot shaft has been sunk a l ong a series of rough l y  para l l e l  fractures wh ich  d i p  steep l y  west . Many of the frac
tures a re  f i l l ed w i th cha l cedony or  l imon i te . One 4- inch ve in  of  cha l cedony shows ev idence of  hav ing rep laced 
the hos t  andes i te . Th is vein conta ins sma l l  quant i t ies of f inel y d iv ided c i nnabar . 

The Lucky S tar group of c l a ims i ncl udes an i nc l i ned shaft wh i ch ,  when the property was l ast  v i s i ted in 1 959, 
was about 45 feet deep w i th a short dr ift to the north near i ts foot . O ne of the ma in  reefs cross ing  the property 
l ies about 350 feet  east of the shaft and trends N .  1 0 °  W .  The shaft, i nc l i ned 65° to the southeast, has been 
sunk on a poor ly  defi ned shear zone wh ich  branches from the m id-part of the reef and trends N .  50° W .  About 
10 tons of materi a l  conta i n i ng bari te , copper o xides,  and c i nnabar in a gangue of brecc ia ted , kao l i n i zed , l i 
mon i t i zed , and si l i c i fi ed andesi te were stock-pi l ed whi l e  the shaft was be i ng sun k .  Several spec imens of th i s  
materia l  have been se l ected i n  wh i ch bar i te rhombs a quarter of  an inch long are  encrusted w i th azur i te ,  ma l a
chi te ,  and  c i nnabar . Harry A l exander reports t ha t  t he  stockpi l e  o f  ore was recovered from sma l l l enses encoun
tered i n  the shaft from i ts co l l a r  to the dri ft l eve l . Above the dri ft l eve l on l y  traces of copper oxides and c i nnabar 
are present ly  v i si b l e .  On the drift l eve l a sma l l  amount of the materi a l  remai ns in the wa l l s and in the back . A 
few mi nute specks of schwatzi te occur i n  the materi a l . 

O ccasiona l bunches of bari te , ma lach i te ,  azuri te ,  and a l i tt l e  schwatzi te and c i nnabar are to be found i n  
the s i l i ceous reef east of the shaft . About 300 yards east o f  the mai n  reef an 8-foot shaft has been sunk o n  a 
seri es of para l l e l  fractures cutt ing soft , kao l i n i zed porphyri t i c  andes i te . Narrow lenses of si l i ca carry b l otches 
of c i nnabar and copper oxides . Approximate l y  a quarter of a m i l e  northward a l ong the east edge of the reef is 
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an opencut  about 1 2  feet l ong whi ch  exposes para l l e l  fractures stri k ing N .  80° W .  and d i pp ing 60° N .  O ne of 
the fractures is fi l l ed wi th a I t- inch  vei n of ca l c i te .  About  2 tons of secondary copper ore has been recovered 
from the opencut . 

Farther south on the Red Dome c l a ims a number of p i ts exp l ore 3 reefs wh ich  cross the property . O ne of the 
reefs stri kes N .  1 0 °  W . ,  the other two strike N .  60° W .  In a few p l aces the fractures conta in  narrow ve i n  l ets 
of cha l cedony accompan ied by bari te and l oca l l y  are sta i ned wi th chrysoco l l a  and azuri te . Traces of c innabar 
were seen mi xed wi th l imon i te in cav i ties and as " pa i nt"  a l ong frac tures . 

At the sou thern end of the be l t  on the F i e l ds Lode group of c l a ims no qu i cks i lver m i nera l s  were observed . 

RED H I LL C LAIMS 

Loca t ion:  Sec . 30,  T . 37 S . ,  R .  33 E . ,  on the east  edge of Red H i l l  about 3 m i le s  north of F i e lds . 

Owner: Harry B l a i r ,  F i e l ds . 

Product ion :  N one . 

G enera l descr i pt ion:  The prospects i n  th i s  area were l ocated by Ben 0 ' Keefe and members of the Doan  fam
i l y  i n  t he  ear l y  1 940 ' s . Worki ngs consi s t  o f  sca ttered trenches and  p i ts ,  some of  wh i c h  expose sma l l  fracture 

. zones of northeaster ly  trend cutt ing the rhyo l i te -dac i te that composes Red H i l l .  A l ong the fracture zones the 
rock i s  l oca l l y  sheared , and in p l aces i s  a l tered to c l ays and l i mon i te and in others i s  s i l i c if ied . C i nnabar coats 
fractures i n  some of the si I i c i fied rocks , but nowhere were s ign i fi cant  quant i t i es of the m i nera l observed . 

LUCKY STR IKE  CLAIMS 

Locat ion :  S� sec . 25, T .  37 S . ,  R .  32 3/4 E . ,  about  4 m i l es northeast of F ie lds and one m i le southeast a
l ong the same seri es of reefs wh i ch pass through the Mogu l  m i ne and the B l a i r  and O 'Keefe c la ims . 

Owners: Unknown . 

Product i on: N one . 

G enera l descri pt ion :  Th i s  property was l ocated i n  1 929 by Pete Cachenaut,  O ra and Robert Doan . Deve l op
ment cons i s ts of two shafts , 12 fee t  and 15 fee t deep respect ive l y ,  and scattered pi ts and trenches . Many prom
i nen t  reefs of s i l i c i fi ed andes i te ,  most of wh ich  trend N .  50° to 60° W . ,  are scattered through the area . The 
i n terven i ng rocks are extens ive l y  a l tered . One shaft i s  near the end of a prom i nent  reef .  Here c i n nabar coats 
fractures i n  m i l d l y  s i l i c i f ied l ava . The other shaft,  wh ich  is about 700 feet to the southeast, exposes c i nnabar 
a l ong fractures in l ava that has been l a rge l y  a l tered to c l ay and l i mon i te . E l sewhere no  c i nnabar was seen . 

MOG U L  M I N E  

Locat ion :  Sec . 26,  T .  37 S . ,  R .  32 3/4 E . ,  4 m i l es northwest of F i e l ds and ha l f  a m i l e  n orth of the F i e l ds
Frenchg l en road . 

Produc t ion :  30  fl asks· . 

H i story and deve lopment :  The four  c l a ims of the Mogu l  group were l ocated by C .  M .  Doan and Pete Cache
naut in  August  1 939 . Roy H .  E l l i ott of San Franci sco l eased the property in  ear l y  1 94 1  and deve l oped the mine 
to essent i a l l y  i ts present status and produced 20 f l asks of qu i cks i l ver pri or to re l i nqu i sh i ng h i s  l ease i n  F ebruary 
1 942 . Dur ing February and March of that year, C .  M .  and R .  E .  Doan recovered 1 0  add i tiona l  f l asks of qu ick
s i lver .  

The Mog u l  m i ne i s  deve l oped pr i n c i pa l l y  by two i nc l i ned shafts and worki ngs on three leve l s  (see f igure 69) . 
The d i scovery shaft, co l l ared i n  the m i l d l y  a l tered l avas forming  the northeast or hang ing wa l l  of the reef and 
sunk on an ang l e  of about 45° ,  penetrated the hang i ng wa l l  of the reef at a depth of about 1 1 0 fee t  be l ow i ts 
outcrop . Dri ft i ng was done on the 1 20-foot leve l  to deve lop  a sma l l  ore body . An i nc l i ned ra ise was dr iven up 
the footwa l l  of the reef to the surface . I t served as the main access a nd hau l age  way and was . l ater sunk to 
the 1 80-foot leve l , where a sma l l  amount of dr i fti ng and crosscutt ing was done . 
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Geo logy: The reef exp l ored by the worki ngs trends N .  35° W . ,  d i ps 50° to 60° E .  I t  i s  composed pri nc i 
pa l l y o f  sheared , s i l i c i fi ed ,  kao l i n i zed , and  l i mon i ti zed porphyr i t i c  andes i te and  i s  about 25 to  30  feet th i ck . 
Most of the many fractures exposed throughout the workings approx imate ly  para l l e l  the trend of the reef . How
ever, on the 1 20-foot l eve l  the pri n c i pa l  hang ing wa l l  fracture is marked l y  f l a tter and at one poin t  two other 
fractures converge beneath it to form a sma l l  pocket of open-fau l t  brecc ia  in wh i ch the pri nc i pa l  ore body of the 
m ine  was formed . Ore has been m i ned from a stope abou t 30 feet  l ong , 15 feet wide,  and 20 fee t  h igh . I n  ad
d i t i on ,  sma l l  i rregu l ar stopes and w inzes fo l l ow narrow shoots of m i nera l i zed brecc ia  that lead away from the 
pocket for a few tens of feet . A sma l l  amount of ore was a l so m ined on the 1 80-foot l eve l from a 3-foot-wide 
zone a l ong the hang i ng wa l l  fracture . 

I n  con trast to the other reef-type deposi ts i n  the area, the on l y  ore m ineral  recogn i zed i n  the Mogu l  m ine i s  
c innabar . I t  occurs mai n l y  in ve in  l e ts of bari te . 

B LA I R  G ROUP  

Locat ion :  N� sec . 26, T .  37 S . ,  R .  32 3/4 E .  about ha l f  a m i l e  northwest of the Mogu l m ine . 

Owner: Rube B l a i r ,  F i e lds ,  Oregon . 

Product ion :  N one . 

H i story and deve l opment:  The prospect was l ocated by the owner i n  1 940 . Deve l opmen t  consi s ts of two ad i ts ,  
25 feet and 1 2  feet  l ong respect ive l y; a corkscrew-shaped shaft 1 2  feet deep  w i th a 1 2-foot d rift from i ts foot; 
and two open cuts . 

Geo l ogy: The worki ngs are scattered a l ong a reef that trends N .  50° W .  Th i s ,  and an apparen t l y  barren 
reef l y i ng  about 800 feet farther north , are part of the series of reefs that passes through the Mogu l  m ine  area 
and cont i nues on to the northwest through the 0 ' Keefe c l a ims . The shaft fo l l ows a promi nent  shear stri k ing a
bout N .  35°  W .  and d i pp ing s teep ly  to  the southwest . Traces of  c i nnabar " pa i n t" occur a l ong fractures , but 
secondary vei n l e ts of opa l -cha l cedony are rare . The shorter ad i t  also con ta i ns c i nnabar " pa i nt"  a l ong severa l 
s l i ckens ided fracture p l anes,  but  the rock shows l i tt l e  s i l i c i fi cat ion . The l onger ad i t  conta i ns a l ense of opa l i te 
8 i nches i n  maxi mum width but l oca l l y  p i nch ing to a lmost noth i ng . Accord ing  to a department  fi l e  report , a 
samp le  taken i n  1 939 across 2 feet of the shear zone ,  i n c l ud i ng  th is  l ens , assayed 1 4  pounds of qu icks i l ver per 
ton . 

0 ' KEEFE  CLAIMS 

Locat ion :  NW! sec . 23 ,  T .  37 S . ,  R .  32 3/4 E . ,  about one m i l e  northwest of the Mog u l  m i ne and about 
ha l f  a mi l e  northwest of the B l a i r  c l a i ms .  

Owner: Unknown . 

Product ion :  N one . 

H is tory and deve l opment :  Deve l opment of the 0 ' Keefe c l a ims, mos t  of i t  done around 1 940 by Ben 0 ' Keefe ,  
i n c l udes severa l sha l l ow p i ts and bu l l dozer trenches . 

Geo logy: Two poor l y  exposed be l ts of sheared kao l i n i zed and l oca l l y  s i l i c i fi ed andes i te trend northwest 
across the property . The two fracture zones are the northwesternmost exposure of the series of reefs that conta i n  
the Mogu l  m ine . O n  the 0 ' K eefe c l a ims the reefs do n o t  form prom i nent  outcrops . Some o f  the cuts a n d  trenches 
expose str ingers and l enses of cha l cedony and s i l i c i fied brecc ias wh i ch  rare l y  atta i n  one foot i n  width . I n  a few 
p laces C i n nabar occurs as fi ne d ispers i ons and as fracture coat i ngs i n  the opa l i te ,  but represen tat i ve assays wou l d  
be  very l ow .  A l i tt l e  bar i te,  schwatzi te , cha l copyr i te,  ma lach i te ,  a nd  chrysoco l l a  are a l so presen t .  

NELL I E  B .  G ROUP  

Former names: Crimson Rose , Wh i te P ick ,  and B l ue Boy groups . 

Locat ion :  Sec . 25, T .  37 S . ,  R .  32 3/4 E .  About one m i l e  east of the Mogu l  m i ne . 
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0 wners: Fred Ladd and N e I I i  e B . Ladd . 

Producti on: N one . 

20 1 

H i story and deve l opment :  Much •of the devel opment work on these c l a ims was done by Cris Purv i s ,  members 
of the Dean fam i l y , D .  W .  Wheel er, and C .  Sturgeon during the 1 930 's  and earl y 1 940 's .  I n  1 956 the present 
owners staked a large group of c l a ims coveri ng most of the o ld  worki ngs . A number of short ad i ts ,  bu l l dozer 
trenches , and p i ts are sca ttered through the area . 

Geo l ogy: The c l a ims enc l ose a broad series of reefs that l i e  at a s l i gh t  ang l e  to those that pass through the 
Lucky Stri ke , Mog u l ,  B l a i r ,  and 0 ' Keefe properti es on the oppos i te or southwest side of the draw . The worki ngs 
are d i stri buted a l ong a ridge that trends N .  1 5 °  W .  N ear i ts southeastern end the crest of the ridge is marked by 
a prom inent reef from wh i ch sma l l er reefs branch and d iverge . Toward the north , the mai n  reef feathers out i n to 
a broad seri es of sma l ler reefs about 1 50 feet wide . 

N ear the south end of the ridge an ad i t  about 1 00 feet l ong has been dri ven i nto the west s l ope , apparent ly  
i n  an attempt to  cut  the main  reef at depth . The ad i t  cuts on l y  kao l i n i zed and l oca l ly  softened andes i te . About 
200 feet north a l ong the crest of the ridge a sma l l  pit i n  the reef exposes a l i tt l e  schwatzi te , ma l ach i te ,  and 
azuri te assoc i ated with a seri es of narrow fractures fi l l ed w i th cha l cedony . Farther on a l ong the ridge crest a 
shaft 40 feet deep has been sunk in m i l d l y  a l tered l ava . Rock on the dump shows an occas i ona l  speck of schwatz
i te and pyrite . At the north end of the r idge are severa l p i ts ,  trenches , and a short ad i t .  In one of the trenches 
sma l l amoun ts of schwatzi te ,  c i nnabar, and ma lach i te were seen . 

RED K ING PROSPECT 

Locat ion:  S� sec . 1 1 , T .  39 S .  , R .  34 E .  , near the head of the south fork of Spring Creek and about 5 m i l es 
by road west of the F i e lds-Den i o  road . A d i rt access road about one m i l e  i n  l ength l eaves the Sesena Creek road 
about 4 m i les west of the h ighway . 

Owner: Andrew Shu l l .  

Product ion :  N one . 

H i story and deve l opment: Devel opment of the prospect was begun by G l enn S tephenson , Andrew Shu l l ,  and 
Bert Roark in Apri l 1 939 . Earl y deve l opment consi sted of 3 sha l l ow shafts , an ad i t  about 1 76 feet l ong , and 
severa l sha l l ow pi ts . S i nce 1 954, when Shu l l  acquired the property , more than 300 l i near feet  of bu l ldozer 
trenching has been done . 

Geo l ogy: The prospect worki ngs expl ore c innabar showi ngs found i n  and a l ong the edges of a reef of brec
c iated and s i l i c i fi ed andes i te that  trends N . 20° W .  and d i ps 50° E .  Two sha l l ow shafts about 1 90 feet apart 
have been sunk in the reef . Each shaft exposes a sma l l  l ens of schwatzi te and cha l copyri te in a quartz-ri ch 
gangue . The su l fides have been part l y  oxi d i zed to azuri te , ma lach i te,  l i mon i te ,  and c i nnabar . A 1 7-foot shaft 
l y i ng about 50 feet east of the reef exposes barren kaol i n i zed andesi tes . 

Accord ing to S tephenson , the ad i t  was driven westward for about 1 00 feet  on a gen t l e  i nc l i ne  to i n tersect 
the reef at a depth of about 50 fee t . After i n tersecti ng the footwa l l ,  a drift was driven 75 feet southward through 
the wet,  c l ayey materia l  ad jacent to the reef . Because of the l arge amoun t  of water encoun tered a l ong the reef, 
the work was soon abandoned . The i n c l i ned tunnel is now caved to wi th i n  25 feet of the porta l . 

RABB I T  HO LE PRO SPECT 

Locati on: Sec . 1 2 ,  T .  39 S . ,  R .  34 E .  

Owner: Andrew Shu l l ,  Andrews , Oregon . 

Product ion :  About one fl ask, not recorded . 

H i story and deve l opmen t: The Rabbi t Ho le  prospect was l ocated by Ora Dean , C .  M .  Dean,  and D .  E .  
Whee ler i n  1 940 . During that year about one f lask of qu icksi l ver was produced from 3 or 4 tons of sorted ore . 
Worki ngs cons ist  of a 63-foot i n c l i ned shaft wi th a 30-foot dr ift on the 48-foot leve l ,  a 25-foot ad i t ,  and severa l 
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sma l l  opencuts and trenches . A two-tube i n c l i ned retort rema ins  on the property . 

Geo logy: The rocks are andesi te and tuffs of the Steens Mounta i nVol can i c  Series . The shaft and connect
i ng dr i ft explore the j unct ion of two reefs . They fol l ow a poor l y  defi ned ,  near l y verti ca l  zone of s i l i c if i cati on 
4 i nches to 4 feet wide that str i kes N .  40° W .  The ad i t  about 200 fee t  southeast of the shaft was probab ly  started 
with the i n tent ion of i n te rsect ing  the zone at depth , but the work was not comp le ted . No c i nnabar was seen i n  
t he  shaft ,  a l though t he  m i nera l  occurs i n  a few fragmen ts o f  opa l i zed andesi te on  t he  dump . 

BLUE BULL  M I N E  

Locat ion :  Sec . 24 ,  T .  39  S . ,  R .  34  E . ,  nea r  t he  crest o f  t he  r idge immed ia te l y  south o f  H orse Creek . 

O wners :  C l aude Wrigh t  and Vern Bossuot . 

Product i on :  N one . 

H i story and deve l opment:  The B l ue Bu l l prospect was l ocated by M .  M .  and Ora Dea n  i n  August 1 929 . De
ve l opment cons i sts of  a 45-foot i n c l i ned shaft wi th a 40-foot dr i ft on the 20-foot leve l . 

Geo logy:  The prospect worki ngs are conta i ned i n  a sma l l  exposure of pre-Terti ary meta-andes i te ,  wh ich  i s  
over l a i n  to the  east by  P l i o-P l e i stocene a l l uvi um and  to  the  west by  Tert iary basa l t . A Tert iary(? )  rhyo l i te d i ke 
is exposed about 1 00 fee t north of the shaft . The shaft and connect ing dr ift  fo l l ow a 3- inch  to 1 5- i nch ve in  of 
fractured opa l -cha l cedony that stri kes N .  1 0 °  E . ,  d i ps 55° to 65° E . ,  and i n  p l aces conta ins  a I i t t l e  schwatzi te , 
ma lach i te ,  azur i te ,  ch rysocol l a ,  and c i nnabar . Some narrower branch i ng ve i n l e ts a re a l so s im i l a r l y  m i nera l i zed . 

CAS H GROUP 

Locat ion :  Sec . 25,  T .  39  S . ,  R .  34  E • , on t he  north s i de  o f  t he  south fork o f  W i l l  ow  Creek . 

O wner:  Unknown . 

Product ion :  N one . 

G enera l  descr i pt ion :  The  prospect  was d i scovered by M .  M .  Dean i n  1 93 1 . Worki ngs i n c l ude an ad i t  1 30 
feet l ong and scattered p i ts .  The rocks are andes i te and tuffs of the Steens Mounta i n  Vo l can i c  Ser i es cut by a 
prominent  north-trend ing reef  that d i ps 25° to 40° E .  The ad i t  trends N .  70° W .  toward the reef, cutt ing for 
1 1 0 feet through a l tered and softened andesi tes . For i ts l ast  20 feet the ad i t  penetrates s i l i c i fied tuffaceous sha l es 
and sandstones showing a l i tt l e  copper sta i n  a l ong fractures . Pyr i te ,  cha l copyr i te ,  and copper oxides a re presen t  
i n  a few p laces a l ong the reef, b u t  no  qu i cks i l ver m i nera l s  were observed . 

FARN HAM and PU EBLO G RO U PS 

Locat ion :  Sees . 8 and  1 7, T .  40  S . ,  R .  35 E . ,  on  the east face o f  Pueb l o  Mounta i ns . 

Owner: Unknown . 

Product ion :  A few hundred pounds; no t  recorded . 

G enera l  descri pt ion:  These ad joi n i ng propert ies are go ld  and copper prospects wh i c h  were deve l oped to the i r  
present state be tween 1 9 1 9  a nd 1 939 . A few hundred pounds o f  qu i cks i l ver  are sa i d  t o  have been recovered from 
the Farnham ground , whi c h  is the northermost of the two propert ies . Parts of an o ld  go ld  m i l l  rema i n . 

DOU BLE L I N K  PRO SPECT 

Locat ion :  Sec . 1 3, T .  4 1  S . , - R .  34 E . ,  on Den i o Creek about 3 m i l es west of Den i o . 

Own ers: Vestus T i l l er and Myron Wood l ey,  Baker, Oregon . 



Product ion :  N one . 
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H i story and deve l opment: The property , or i g i na l l y  l oca ted and he ld  for many years by Jack Brady , was re
l ocated by J .  B .  F i ne and B .  T .  F i sca l in 1 940 . The present  owners acqu i red it duri ng the 1 950 's .  Deve l opment 
i nc l udes two short ad i ts ,  a sha l l ow shaft ,  and severa l opencuts . 

G eo l ogy: Worki ngs are scattered a l ong a poor l y  defi ned zone of shearing and a l tera t ion cutt ing Tert i ary 
andesi tes and basa l ts w i th i n  a few hundred feet of the i r  contact w i th pre-Terti ary rocks . The m inera l i zed zone ,  
wh i ch  con ta i ns occas i ona l  ve i n l e ts and  sma l l l enses o f  cha l cedony and  i nconsp icuous r ibs o f  s i l i c i fi ed rock en
c l osed i n  kao l i n i zed l avas, i s  traceab le  a l ong Den io Creek i n  a northwester l y  d i rect i on for near l y  ha l f  a m i l e . 
N ear the northwest end of the m inera l i zed be l t , on the west bank of the creek,  an ad i t  50 fee t  l ong has been 
driven roug h l y  N .  35° W .  a l ong a narrow frac ture zone fi l l ed with broken and s i l i c i fi ed andesi te conta i n i ng i r 
reg u l ar ve i n l ets and sma l l  l enses of  opa l and cha l cedony . The  zone ranges i n  th i ckness from a few inches to 
nearl y 2 feet . At the ad i t  porta l the footwa l l  of the fracture zone is crysta l l i n e  basa l t  con ta i n i ng occas iona l  
p lag ioc lase l aths an i n ch or  more i n  l ength . I ts contact w i th the porphyri t i c andesi te of the hang i ng wa l l  d i ps 
70° N . Fractures i n  the andes i te d i p  45° and 60° N .  A I i tt l e  c i n nabar occurs as coat i ngs on fracture surfaces 
in the s i l i c i fi ed andes i te and as fa i n t  d i spers i ons in the opa l -cha l cedony matri x .  A samp le  taken near the face 
of the ad i t  assayed 1 . 0 pounds qu i cks i l ver per ton . No copper-bear ing m i nera l s were detected . On the surface 
the zone d ies out about 250 feet  northwest of the ad i t  porta l . 

About 1 00 yards southeast of the ad i t  on the east bank of the creek, a trench and 26-foot ad i t  expose a l tered 
and l oca l l y  s i l i c i f ied l avas cut by th in  ve i n l ets of quartz and cha l cedony . Mi nor amounts of c i n nabar, ma lach i te ,  
and  chrysoco l l a ,  and  very l i tt l e  schwatzi te are l oca l l y  presen t on fracture surfaces . 

About  300 yards farther to the southeast, a shaft 35 fee t  deep fol l ows a zone of fractur ing and s i l i c i fi ca t ion 
that trends N .  55° W . -and d i ps 65° E . to near ly vert i ca l . Th i n  ve in le ts of cha l cedony cutt ing the s i l i c i f ied 
l avas conta i n  traces of c i nnabar . 

I SO LATED QU ICKS I LVER PRO S PECTS 

VALLEY V I EW PRO S PECT . 

Locat ion :  Sec . 1 1 , T .  23 S . ,  R .  33 E . ,  i n  Harney Coun ty ,  about 1 4  m i l es by d i r t  road northwest of Crane . 

Owner: Don Robbi ns . 

Product ion :  N one . 

G enera l descr i pt ion :  The prospect  was d i scovered i n  1 94 1  by Aubrey Harkey and L .  B .  Tudor . Severa l p i ts 
and sma l l  trenches are d i str ibuted on the crest and upper f lanks of a l ong ,  l ow h i l l  ri s i ng  about 250 fee t  above 
the eastern edge of Harney Va l ley . The country rocks are und i fferent i ated rhyo l i t i c  l avas , tuffs , and tuffaceous 
sed iments of Tert iary age . In scattered p l aces these rocks have been hydrotherma l l y a l tered to c l ays and i rreg
u l ar bou ldery masses and ve i n  l e ts of opa l and cha l cedony . Many "geodes" have been removed from the surround 
i ng area by rock col l e ctors . C i nnabar occurs near the crest of the h i l l  as fa i n t  d ispers i ons i n  t�e opa l -cha l cedony 
and as m inor impregnat ions i n  the ad jacent a l tered rocks , but nowhere have econom i ca l l y  s i gn i fi can t  quant i t ies 
of the mi nera l been found . 

WO ODSON LO NG PRO SPECT 

Locat ion :  Sees . 10 and 1 1 , T .  2 1  S . ,  R .  36 E . ,  i n  Harney County ,  on the crest and northwest s l ope of the 
northeast-trend i ng r idge about a quarter of a m i le  south of the j unct ion of R ivers ide Road w i th U . S .  h i ghway 20 . 

Owners :  Woodson C .  Long, _  A l l en  J .  Long , and assoc i a tes . 

Product ion :  None . 

H i story and deve l opment :  The prospect was d i scovered by the owners about 1 953 . The property has s ince 
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been deve l oped by more than a dozen dozer trenches scattered about the crest and northwestern s l opes of the ridge . 
Fo l l owing the wri ter ' s  v i s i t ,  a homemade furnace was i nsta l l ed a short d i stance east of the area . 

Geo logy: The country rocks cons ist  of tuffs and l ake beds of Tert iary age . The crest of the ridge is occupied 
i n  part by a reef of brecciated and s i l i c i fied rock . The reef apparent l y  l i es a l ong a fau l t  zone severa l hundred 
feet  l ong trend ing  N .  60° E .  and presumab l y  near l y  vert ica l .  To the northeast, beyond a s l i gh t  depressi on in the 
ridge,  the fau l t  zone is marked by severa l s i l i ceous sub-para l l e l  r ibs trend i ng N .  40° to 50° E .  and d i ppi ng 50° 
to 60° S .  The l ake beds north of the fau l t  zone are cons iderab l y  fractured and I imon i te ve in  l ets are common . 
Most of the deve l opment work has been done a l ong the northwest s l ope of the hi I I  ad jacent to the r i b  where the 
l ake beds have been fractured , parti a l l y  a l tered , l oca l l y  s i l i c i f ied ,  and veined with l i mon i te . One la rge samp le  
taken from the  cut immed i ate ly north of  t he  reef assayed 1 . 2 pounds of  qu icks i l ver per ton . A s im i l ar samp le  from 
the next l ower cut assayed 0 .  9 pounds per ton . The owners c l a imed to have obta i ned severa l samp les from sur
face exposures whi ch  assayed between 2 and 1 4  pounds per ton . 

DUNCAN PROSPECT 

Locat ion :  Sec . 26 ,  T .  23 S . ,  R .  29 E .  i n  Harney County, about 2 m i l es north o f  U .  S .  h ighway 20 from a 
poi n t  about 5 mi l es west of H i nes . 

Owner: Unknown . 

Product ion:  None . 

Genera l descr ipt ion :  The property was first worked for go l d ,  then abandoned . I n  1 939 c i nnabar was d i s
covered and an opti on was taken by Robert M.  Duncan and G .  Ear l  Hagey . The prospect has  been id le  s i nce 
the ear ly 1 940 ' s . Devel opment cons i s ts of severa l caved cuts and a shaft sa id  to be about 25 feet deep and to 
conta in  a 20-foot crosscut to the east from i ts foot . 

The coun try rocks are gent ly  eastward-dipping ac i d i c  tuffs and f l ows . C i nnabar mi nera l i za t ion is associa ted 
with sma l l  bod i es of opa l i te .  Cond i t ions respons i b l e  for the l oca l i zat ion of the m inera l i zi ng so lu t ions are obscure . 

HORSE HEAD MOUNTAIN PRO SPECT 

Locat ion :  Sees . 30 and 3 1 ,  T .  27  S . ,  R .  25 E . ,  on the north s l ope of Horse Head Mounta i n  about 10 m i les  
east  of Wagont i re . 

Owner: Fred Mewh i nney and Arthur  Johnson , Lakevi ew, Oregon . 

Product ion :  None . 

General descr i pt ion :  N . V .  Peterson , department geo l og i s t ,  who vis i ted the property i n  1 958, reports that 
sha l l ow hand-dug p i ts expose c i nnabar i n  an area about 15 feet  in d iameter in a northeast-trending zone of opa l 
i zed tuff . The mi nera l i zed opa l i te i s  fi n e l y  brecciated . A wide variety of pyroc l as t ics and f lows, probab ly  of 
the Danforth Format ion , make up  the surround i ng rocks . Sampl es assaying 12 pounds of qu icks i l ver per ton have 
been taken,  but very l i tt l e  ore of th i s  grade i s  v i si b l e . 
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N o rt hea stern O regon 

N ortheastern Oregon , as shown in fi gure 70, is bounded on the west by Morrow and G ran t  Counties and on 
the south by the 44th para l l e l . A l l of the qu i c ks i l ver occurrences l i e  in the southern part of the reg i on in Grant ,  
Baker, and  Ma l heur Covnties . Qu i cks i lver ha s  l ong been  known i n  t h i s  part o f  t he  state (L i ndgren ,  1 90 1 ) ,  but 
no important depos i ts have yet been deve loped . The on l y  product ion has come from the Robe-Westfa l l  m i ne in 
the Murderers Creek area i n  Grant County (fig . 70) . The C innabar Moun ta i n  mine i n  G rant County ,  the Para
mount prospect in the G reenhorn area , a nd the Morton prospect in the Mormon Basi n -C l arks Creek area are sa id 
to have produced sma l l  but unrecorded amounts of qu icks i l ver .  
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F i gure 70 . I ndex map of northeastern O regon showing d i stri buti on of the qu i c ks i l ver occurrences . 
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G e n e r a l G e o l o g i c  S e t t i n g  

Al l of the known qu i cks i l ver occurrences l i e  w i th i n  the B l ue Mountains geomorph ic province . Th is  comp lex 
reg i on of mounta ins ,  canyons,  p lateaus, and bas ins  is made up of a wide vari ety of rock types rang i ng i n  age 
from Pa l eozoi c to Recent . A core of Cretaceous gran i t i c  rock is i n trus i ve i n to fo lded, and in p laces metamor
phosed , marine sed iments, greenstones, and bas i c  in trusi ves that range in age from Devon i an to Cretaceous . 
Predomi nant among these are Tr iass i c  and Jurass i c  marine sed imentary rocks . I n  many p l aces the pre-Terti ary 
rocks occur as i s lands surrounded by Tert iary l avas and pyroc l ast ics . The Terti ary rocks are warped by l arge,  
broad folds,  and ma jor fau l ts a re  common . 

The major i ty of the qui cksi l ver occurrences are i n  pre-Terti ary rocks i n  go ld-producing d i stri cts . A l though 
some appear to be geneti ca l l y  re l a ted to the go ld-bearing quartz ve ins ,  most are of l ater orig i n . On l y  two oc
currences , nei ther of wh i ch has been product ive, have been found thus far i n  rocks of Tertiary age . 

D e s c r i p t i o n s  o f  t h e  Q u i c k s i l v e r  D e p o s i t s 

MURDERERS CREE K  AREA 

The Murderers Creek area inc l udes two qu i cks i l ver depos i ts in the northwest corner of T .  16 S . ,  R .  29 E . ,  
Grant County . The propert ies are about 38 mi l es southwest of John Day i n  a t imbered and topograph ica l l y  rug
ged area . 

The depos i ts occur i n  graywackes and sha les mapped as of Upper Tri ass i c  age by Wa l l ace and Ca l ki ns ( 1 956) . 
Recorded qu icks i l ver product ion tota l s  8 f l asks ,  a l l from the Reba-Westfa l l  m ine . 

ROBA-WESTFALL PRO SPECT 

O ther names: Deer Creek Prospect . 

Loca t ion :  SW! sec . 6 ,  T .  16 S . ,  R .  29 E . ,  about three-quarters of a mi l e  north a l ong the Burma Road from 
i ts junct i on wi th the Deer Creek road . 

Owners: Lawrence H . Roba and V .  M .  Westfa l l ,  Canyon C i ty,  Oregon . 

Product ion :  8 fl asks recorded; poss i b l y  1 2  produced . 

H i story and deve l opmen t: The prospect was d i scoveted by Roba i n  1 947 . Four f l asks were produced from de
velopment rock i n  1 95 1 ,  three i n  1 952 , and one i n  1 953 . The ore was treated i n  a 30- inch by 8-foot rotary re
tort obta ined from the Bear Creek mine in Jefferson County . 

I n  ear l y  1 953 a DMEA deve lopment l oan was obtai ned and under th i s  contract, wh ich  expi red i n  February 
1 955, the shaft was extended on an 80° i n c l i ne  to a depth of 1 25 feet and l eve l s  con ta i n i ng about 20, 1 95, and 
1 00 feet of worki ngs were turned at depths of 25, 60, and 1 20 feet respective ly . No product ion has been made 
s ince 1 953 and no work, other than assessment, has been done on the property s i nce expirat ion of the DMEA con
tract .  Water stands i n  the shaft to wi th i n  35 feP.t of the col l ar .  

Geo logy: The country rocks are graywackes and sha les of Upper Tr iass i c  age . Bedd i ng p l anes common ly 
strike a few degrees east of north and d i p  45° to 65° east . The rocks are cut by sma l l  fau l ts and shear zones of 
d iverse trend , a l though the ma jor i ty l i e wi th i n  a few degrees of para l l e l i ng  the bedding p l anes . 

C i nnabar occurs both as d i sseminat ions i n  narrow gouge-fi l l ed fractures and as th i n  fi lms a l ong fractures and 
bedd i ng p l anes . Severa l sma l l  c innabar occurrences have been d i sc l osed by pann ing  and test pi tt ing . The oc
currences are a l i gned in a north -south d i rect ion for near ly  1 , 000 fee t, wh i ch suggests that they may l i e  a l ong a 
north-south fau l t  or shear zone . However,  exposures are too l im i ted to prove th i s . 
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The shaft was sunk on one of the better showings and a l l  of the ore treated was mi ned from the shaft above 
the 25-foot l eve l . At the col l ar of the shaft the ore zone was abou t I 8 i nches wide . The shaft was col l ared in 
a zone of shattered and i ron-sta ined sha l e .  Be l ow the 25-foot l evel  the i n tens i ty of fracturi ng,  ox idati on , and 
c i nnabar m i nera l i zat ion decreased . Worki ngs on the 60-foot l evel  i n c l ude a d ri ft about I 10 feet l ong on a s i n
uous , branch ing shear zone that trends eastward and  d i ps ,  genera l l y ,  about 75° S .  The fau l t  and bordering shat
ter zone conta in  scattered pyri te but is  a lmost barren of c innabar . 

BROADWAY PRO SPECT 

O ther names: York prospect, Renne l s  prospect . 

Location: Sec . 7, T .  1 6  S . ,  R .  29 E . ,  about I �  m i l es by road southwest of the Reba-Westfa l l  prospect . 

Owners: Homer York, Pri nevi l l e; Cec i l  Renne l s ,  Canyon C i ty; and Stan ley Reffett, John Day . 

Production: None recorded . 

H i story and deve l opment: The prospect is sa id to have been d i scovered by Renne l s  and York about 1 940; 
Reffett obta i ned an i nterest in recent years . About 2, 000 pounds of ore from the shaft was treated at the Reba
Westfa l l  retort during the ear ly  1 950 ' s ,  and about 2 I pounds of qu icks i l ver were recovered . The property is  de
ve l oped by a shaft about 25 feet deep and several nearby dozer trenches and sma l l  p i ts .  

Geo l ogy: The country rocks are Tri ass i c  graywackes, i n  wh i ch quartz i s  the predom inate m i nera l but kao
l i n i zed fe ldspar is a l so present .  The rocks are cut by fractures of d iverse trend , the most promi nent of whi c h  
may be  bedd i ng p l anes s tri k ing N .  50° t o  60°  E .  and d i pping about 30° SE . C l ay seams and  l enses o f  brecc iated 
and h igh ly  a l tered sandstone about a foot wide are common . Some of the fractures are fi l l ed wi th ca l c i te .  Two 
ca l c i te ve i ns are exposed in the shaft, one of wh ich  is abou t I foot wide , stri kes northwest, and d i ps about 1 0° 
W .  Present exposures do not i nd i cate that the c innabar mi nera l i zati on is l oca l i zed a l ong any parti c u l ar fau l t  or 
shear zone . C i nnabar occurs i n  th i n  fi lms on fracture surfaces over a rather wide area . 

N .  S .  Wagner of the Departmen t of Geo logy and Minera l Industri es obta i ned two l arge samp les from the 
shaft at a depth of 12 feet  in 1 953 . One of the samp les was se l ected from the numerous narrow seams, and the 
other cons isted of l arge chunks of rocks with seam mater ia l  a l ong one face . Assay resu l ts were 5 . 90 pounds per 
ton for the se lected fi nes and 4 . 50 pounds per ton for the l ump rock, ind i cati ng that some c innabar must be con
tai ned wi thi n the body of the rock i tse l f  i n  add i ti on to that showing on the fractured surfaces . I n  the autumn of 
1 954, F .  E .  Lewis of the Horse Heaven m ine took a 5-foot channe l samp le  across the shaft at a depth of 20 feet . 
The samp le  assayed 2 . 4  pounds of qui cks i l ver per ton . 

G REEN HORN AREA 

Quicks i l ver occurrences i n  the Greenhorn go ld-m in i ng d istr ict  l i e  i n  the centra l part of T .  10 S . ,  R .  35 E .  
on both s ides of the Baker-G rant County l i ne from 0 . 5  m i l e  to 2 m i l es southwest of the o ld  town of Greenhorn , 
wh i ch was abandoned l ong ago except for summer res idents . The area is topograph i ca l l y  rugged , and i t  is inac
cess i b l e  dur ing wi n ter months . 

Rocks i n  the area consi s t  mai n l y  of upper Pa l eozo ic  meta-arg i l l i tes and greenstones i n truded by Mesozoic 
granod iori te and more or l ess serpent i n i zed pyroxeni tes , dun i tes, and gabbros and by ear ly Tertiary porphyri ti c 
d ikes . The bedded rocks are t ight ly  fo l ded and i n tense l y  sheared . Q uartz veins and l odes sometimes contai n i ng  
go ld  and  s i l ver and  su l ph ides o f  i ron,  copper, lead ,  z inc,  and  s i l ver are abundant i n  certa i n  areas and  are ap
parent l y  assoc ia ted wi th the ear ly  Tertiary d i kes . Go ld  and s i l ver are the on l y  meta l s  of commerc ia l  i n terest i n  
the ve ins and  l odes . Severa l o f  t he  go l d  m i ne and prospect worki ngs southwest o f  G reenhorn are sa i d  to  have 
encountered c innabar, but the c i nnabar i s  not conta ined in  the go ld-base meta l -quartz veins or l odes . The Para
mount prospect is the on l y  p l ace whe�e exp l oi tation of the c innabar has been attempted and i s  the on l y  depos i t  
descri bed here . Two go l d  m ines said t o  conta i n  c i nnabar are the D i adem and IXL . 
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PARAMO UNT PRO SPECT 

O ther name: Go l den F l eece group . 

Locat ion:  Sec . 1 6 ,  T .  1 0  S . ,  R .  35 E . ,  about one m i l e  west of G reenhorn . 

Owner: I .  He lmer, Baker,  Oregon . 

Product ion :  N one recorded; poss i b l y  3 f lasks . 

H i s tory and devel opmen t: Devel opment of qui cksi l ver occurrences on the c l a ims was begun by He lmer  about 
25 years ago .  In 1 940 the property was l eased to W .  C .  Fe l l ows and Don Kempfer, who erected a Champion 
rotary retort and , accord i ng to He lmer , produced 3 f l asks from se l ected ore . O n l y  assessment work i n  scattered 
p l aces has been done s i nce . 

The c i nnabar occurrence is deve l oped by an ad i t  about 1 50 feet l ong a nd an ad jacent  opencut l yi ng  about 
1 00 yards up the h i  I I north of the retort . Worki ngs of the old Ban zett gold mine enter the s l ope a short d i stance 
be l ow the retort . An ad it northwest of the retort i s  said to expl ore a go l d  prospect .  

The coun try rocks are serpent ine ,  arg i l l i te ,  and greenstone wi th scattered exposures of unserpen ti n i zed u l tra
bas i c  rock . D i sseminated chrom i te i s  exposed in a sma l l pi t about 200 yards northwest of the retort . C i nnabar 
mi nera l i za t ion occurs a l ong the sheared contact between serpent ine on the east and arg i l l i te and greenstone on 
the west . Part of the ad it dr i fts a l ong a fau l t  trend ing  N .  1 0° E .  and d i pping 55° E .  A fau l t  exposed in  an 
opencut on the surface above str ikes N .  20° W .  and d i ps 50° W .  W i th i n  the shear zone the rocks ,  parti cu l ar l y  
the arg i l l i te ,  are bad l y  fractured and  more or  l ess a l tered to  c l ays and l i mon i te . Fractures a re  common l y  fi l l ed 
wi th th i n  seams of l imon i t i zed gouge . Cha l cedony vei n l ets , genera l l y  l ess than ha l f  an i nch th ick,  are l oca l l y  
abundant and i n  p l aces the fractured rocks are s i l i c i fi ed . 

C innabar occurs as scattered gra i ns and impregnat ions in the cha l cedony ve i n l e ts . I t  a l so occurs as sma l l  
pockets and d i ssem i nat i ons i n  gouge- l i ke l imon i te-fi l l ed seams and as th i n  coati ngs o n  fracture surfaces . C i n
nabar i s  sparse l y  d i s tr ibuted and obvi ous l y  o f  very l ow grade except i n  sma l l  se lected specimens . 

MORMON BAS I N -CLARKS CRE E K  AREA 

The Mormon Bas i n-C l arks Creek area i n c l udes the Mormon Bas i n  go ld  m i n i ng d i stri ct ,  wh i ch stradd les the 
Baker-Ma l heur County I i ne and extends northwestward a l ong C l arks Creek to i ts conf l uence wi th Burnt R iver . 
The area l ies i n  Ts . 1 2  and 1 3  S . ,  Rs . 4 1  and 42 E .  

The coun try rocks i n c l ude a broad assemb l age of metamorphosed pre-Terti ary sed iments and vol can i cs ,  a l 
tered u l trabas i c  i n trus ives , and granod ior i te over l a i n  i n  p l aces b y  Tert iary l avas and pyroc l asti cs (G i l l u l y ,  Reed,  
and Park, 1 933) . 

The Mormon Bas i n  go ld  m i n i ng d i stri ct conta ins  severa l i nact ive go ld  mi nes that atta i ned consi derab le  stat
ure dur ing the ear l y  days . Co inc ident w i th the worki ng of go ld  p l acers , much c i nnabar f l oat was found , parti 
cu l ar l y i n  the area near the head of French G u l ch ,  wh ich  dra i ns sou thward , a nd Log Town G u l c h ,  wh i ch dra i ns 
northward , from the r idge d i vi d i ng Baker and Ma l heur Count ies . I n  l ater years attempts were made to l ocate the 
source of the fl oat, and as a resu l t  c i nnabar was found in p l ace at the Qu icksi l ver and Easy Money prospect and 
at the Morton prospect . No qu icks i l ver producti on has been recorded from e i ther . 

D ur ing the l ate 1 930 's and ear l y  1 940 's many c l a ims and c l a im  groups were l ocated and considerab le  pros
pecting for qu icks i l ver was done a l ong the l ower s l opes of C l arks Creek to the north . I t  is sa i d  by l oca l pros
pectors that scattered occurrences of c i nnabar and a l i tt l e  nat ive qu i cks i l ver were found in both pre-Terti ary 
metamorph ic  rocks and i n  Terti ary vol can ics . Very l i tt l e  work was done in any one p l ace and the l ocations of 
prospects reported to con ta i n c i nnabar are obscure and unknown to the wri ter . O n l y  the better known prospects 
near the head of C l arks C reek and i n  the Mormon Bas i n  d i stri ct  to the south are descri bed bel ow . 

QU I C K S I LVER and EASY MON EY C LAIMS 

Locat ion :  Sec . 1 1 , T .  1 3  S . ,  R .  4 1  E . ,  near the head of Log Town G u l ch . 
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Owner: Racey brothers , Hereford , O regon . 

Product ion :  N one . 

2 1 1 

G enera l descr i pti on :  The prospect was owned and worked by a Mr . Longstreth dur ing the 1 920 's .  L i tt l e  
ha s  been done s i nce . Deve l opment i n c l udes an ad i t  about 1 50 fee t  l ong and severa l cuts . The ad i t  i s  caved and 
the cuts are s l oughed . 

The ty\eta l Mi nes Handbook (Oregon Department of G eol ogy and M i neral I ndus tri es , 1 939, p .  8 1 )  reports 
that the coun try rock i s  a fi ne-gra i ned d i abase or gabbro i n truded by hornb l ende trac hy-andesi te a l ong whi ch m i n 
era l i zat ion occurred . T he  rock is  h i g h l y  a l tered for a d i stance o f  at l east 1 0  fee t from the surface , a nd  i s  soft 
and h igh l y  i ron sta i ned . Assays show a trace of c i nnabar in the red materi a l . 

MORTO N PRO SPECT 

L ocati on: Sees . 1 8  and 19, T .  13 S . ,  R .  42 E . , near the head of French G u l ch .  

Owner: M i neral r i gh ts ,  Car l  C .  Morton; surface r ig hts ,  Racey brothers , deeded l and . 

General  descri pt ion :  A sma l l  c i n nabar showi ng on the property has been deve l oped by a shaft and severa l 
sma l l pi ts ,  a l l  of whi ch are caved . The i n c l i ned shaft i s  sa id  to have been about 20 fee t  deep . About 1 8  tons of 
ore recovered from the shaft and p i ts was concentrated at the o ld  H umbo ld t  go ld  m ine  m i l l .  There i s  no record 
that the concen trates were retorted . 

I SO LATED QU I C K S I LVER OCCURRENCES  

C I N N ABAR MO UN TA IN M INE  

O ther names: V i ewpoi nt  prospect ,  Hacheney-Johnson prospect . 

Locat ion:  SEa sec . 1 8, T .  1 4  S . ,  R .  30 E . ,  i n  Grant County ,  on the northwest s l ope of C i nnabar Mounta i n  
about 5 m i l es a i r l i ne southwest o f  Mount Vernon . A road leav ing the John Day  H ig hway about 2� m i l es west of 
Mount Vernon extends up R i ley Creek about 4 m i les  to the base of C i nnabar Mountai n .  The prospect is about 1 
m i l e  south and a I i tt l e  east of the end of the road , a t  an e l evation of about 5, 700 feet above sea l evel . 

Owner: Unknown . 

Product ion:  N one recorded . 

H i story and deve l opment: Parks and Swart l ey ( 1 9 1 6 ,  p . 55-56} reported that the ve in  " was prospected i n  the 
ear l y  p l acer days and the best g rade was re torted in crude app l iances and used by the p l acer m i ners of Canyon 
C i ty and v i c i n i ty in catch i ng  the i r  gold in the r iff l es . The depos i t  was abandoned for many years fo l l owi ng the 
dec l i ne of p l acer operat i ons, but the h i gh  pr i ce of mercury in 1 9 1 5- 1 6  caused them to be re l ocated and some de
ve l opment has been done by dr i ft ing to search for commerc i a l  g rades of c i nnabar . "  In l ate 1 936 the "Viewpo in t "  
c l a im,  wh i ch  presumab ly  covered the  o ld  worki ngs , was l ocated by  F .  C .  Hacheney and  H .  J .  Johnson . I n  1 937 
deve l opment consi sted of an ad it  tunne l  1 1 0 fee t  l ong , a sha l l ow shaft, and several  opencuts ,  as reported by 
D .  K .  MacKay (department m ine-fi l e  report, 1 937} . 

Geo logy: The coun try rocks cons i s t  of we l l -bedded s i l tstones a nd sha l es and mass ive f ine-grai ned graywacke 
wh i ch Thayer ( 1 956} p laces i n  the Upper Tri assi c .  The beds s tri ke about N .  50° W .  and d i p  from 75° N E . to 
the verti ca l . 

The depos i t  occurs i n  the zone of shear ing a l ong a fau l t  trend ing N .  1 0° to 1 5° E .  and extend i ng ,  accord
i ng to Thayer ( 1 956} for severa l m i l es to the north and south . Two ca l c i te ve ins  about 200 feet apart and trend i ng 
N .  1 5° E .  are sa id to have been deve l oped by the worki ngs . These ve i ns d i p  60° or more to the west . The west
ernmost ve i n  i s  about 6 feet wide where exposed at the co l l ar of a caved shaft . The ca l c i te here i s  barren of 
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c innabar and no c i nnabar was seen on the dump . The on l y  known occurrence of c innabar i n  the area is contained 
in the easternmost vei n ,  where i t  is exposed in a sma l l  opencut . Reported ly  it was from th i s  opencut that the 
ear ly-day product ion was made . Accord i ng to Mackay, the 1 1 0-foot tunne l was dri ven rough l y  para l le l  to, but 
in the wa l l  rock east of the vei n . On l y  th in ca l c i te seams d i stri buted throughou t the coun try rack and con ta in
i ng no ci nnabar were exposed . 

W H I TE WON DER PROSPECT 

Location: SE! sec . 35, T. 9 S . ,  R .  35! E . ,  i n  Baker County, about one mi l e  by road north and east of a 
poi nt on the Whi tney-O l i ve Lake road , 8 . 2  mi l es northwest of Whi tney . The mine road passes near a sma l l  l og 
cabin stand ing about 1 00 yards north of the Wh i tney-O l ive Lake _ road . The tota l d i stance from Baker is about 
45 mi les .  

Owners :  Langdon Rand and Char l es Mu l key . 

Product ion :  None . 

H i story and deve l opment: The prospect was d i scovered and two c l a ims ,  the Wh i te Wonder and Red Jacket, 
were l ocated i n  the spring of 1 942 by Char l es Mu lkey . A one-ha l f  i n terest i n  the c l a ims was then deeded to 
Langdon Rand . Late in 1 942 the property was opti oned to " Bud" Van K i rk, l essee of the Cougar I ndependence 
mine,  and Tom Lydon , his engi neer . Three bu l ldozer trenches from 250 to 300 feet l ong and about 200 feet a
part were cut i n  a north to northwester ly d i rect ion across the supposed course of the mi n era l i zed zone and a 1 2-
foot shaft was sunk i n  the bottom of the m idd le  trench . S i nce 1 942 , l i tt l e  other than annual assessment wark has 
been done . 

Geo l ogy: The area is th i ck ly  t imbered and outcrops are scarce . The country rocks exposed i n  the trenches 
consist of , presumab ly ,  a narrow i n tra-canyon fi l l  of l i gh t-co l ored Terti ary (? ) tuffs e l ongated in a northeaster l y  
d i recti on and bounded on  both s ides by  undi fferen ti ated pre-Terti ary metavol can i cs ,  metased iments ,  and  a coarse
grai ned gabbroi c rock . The tuffs , reach i ng a maximum width of about 80 feet in the m idd l e  tren ch , are re lative
l y  una l tered . F i ne crysta l l i ne c i nnabar , genera l l y  i nv i s i b l e  i n  the hand specimen , can be panned from the tuffs 
in severa l p laces . No c i nnabar has been found i n  the metamorphosed rocks . 

I n  the m idd l e  trench,  where the pri nc ipa l  showing occurs ,  c innabar is assoc i ated wi th a near ly  verti cal fau l t  
zone trend ing .  about N .  25° W .  The fau l t  zone i s  about 2 fee t wide and contains much mea l - l i ke l imon i ti zed 
gouge and narrow seams of ·wet c l ay .  Assays rare l y  exceed one pound qui cks i l ver per ton . 

P IONEER  PRO SPECT 

Location: N E! sec . 20 and NW! sec . 19, T.  1 2  S . ,  R .  38 E . ,  i n  Baker County, in the l ow but rugged foot
hi  l i s f lanking Burnt R iver va l ley on the north and about two mi l es west of Hereford . Wood G u l ch crosses the 
property . 

Owners: James Anderson , James D i ckerson , A l bert Smi th ,  and Jack Pi ttman . 

Product ion :  None . 

H i story and deve l opment: Owners of the property found c innabar i n  the area in ear l y  1 958 as a concomi tan t 
of prospect ing several scattered antimony occurrences . Most of the devel opment work has been done in two areas 
about a quarter of a m i l e  apart on oppos i te s ides of Wood G u l ch . On the east s ide of the gu l ch ,  devel opment 
cons i sts of three bu l ldozer trenches , a 1 5-foot shaft, and severa l sma l l  hand-dug p i ts . On the west side of Wood 
G u l ch severa l sma l l dozer trenches and tes t p i ts are sca ttered a l ong the eastern per iphery of a marshy meadow
l i ke area occupied by a bog conta i n i ng an act ive hot spring . The boggy area , wh i ch l i es in the bottom of a 
draw, is severa l hundred fee t wide and more than a quarter of a m i l e  l ong . Most of the trenches were dug during 
the exp lorat ion of st ibni te occurrences . " Pennings" of mud from a few p laces a l ong the north edge of the bog 
contain crysta l I ine c innabar . 

Geo logy: The area is under la in  by dense , l ight-gray to buff co lored porphyr i t i c  dac i te of Tert iary age 
(Pardee, 1 94 1) . Worki ngs on the east s ide of the g u l ch exp l ore a near ly  verti ca l fau l t  trend i ng roughly N . 75°W . 
Between the wa l l s of the fau l t  wh ich ,  as exposed i n  the shaft, are a maximum of about 3 feet apart, the rock has 
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been broken i n to ang u l ar b l ocks rang i ng from a few inches to a foot or two i n  d iameter . A l teration has been s l ight ,  
cons i s t ing mai n l y  of  sma l l  c l ay l enses and narrow vei n l ets and i ncrustati ons of l imoni te . Many open spaces ex ist  
among the wedged fragments . Sma l l  amounts of both earthy and fi ne l y crys ta l l i ne  c i nnabar are l oca l l y  associated 
wi th the l imoni te . Severa l channe l  scimp les taken across the fractured zone averaged about 0 .  5 pounds qui cksi l ver . 

I n  another trench about 220 feet to the northwest ,  crysta l l i ne  c i nnabar i s  sparse l y  assoc i ated w i th th in  c l ay 
and l imon i te-fi l l ed jo int  fractures the major i ty of wh ich trend N .  20° W .  and d i p  37° E .  

CAVE CREEK  C INNABAR PROSPECT 

Location: Sees . 4, 5,  and 9,  T .  12 S . ,  R .  42 E . ,  i n  Baker County, about 2� m i les up Cave Creek frdln i ts 
conf l uence wi th Burnt River . 

0 wners: Robert J . H u I i n  and Car I D . Bowman . 

Product ion :  N one . 

H istory and deve l opment: The prospect was l ocated by the owners i n  1 95� . Deve lopment cons i s ts of severa l 
hundred feet of bu l l dozer trenches and severa l sha l l ow hand-dug p i ts . There is no equ ipment on the property . 

Geo logy: The prospect o ocurs i n  the Burn t R i ver Sch i s t ,  consist ing of a th i ck  series of schi sts, phy l l i te ,  
quartzi te , and l imestone of i ndefi n i te pre-Terti ary (possi b l y  pre-Carbon i ferous) age . I n  the v i c i n i ty of the de
posi ts the formation consi s ts pri nc i pa l l y  of greenstone schist  w i th mi nor phy l l i te and quartzi te and a lens of l ime
stone . Pri n c i pa l  part ings i n  the sch i s t  stri ke N .  45° to N .  70° E .  and d i p  30° to 50° SE . 

Sma l l  amounts of c i nnabar have been found i n  several p laces a l ong a fau l t  trendi ng N .  80° to 85° E .  and 
d i pp ing steep ly  south . The fau l t  zone i s  traceab le  for at  l east ha l f  a m i l e . Toward i ts eastern end a prom inent 
reef of s i l i c i fied schis t  40 feet wide and 20 feet h igh  marks the crest of a ridge . The reef is  cut by numerous 
ve i n  le ts of quartz and cha l cedony ,  and l oca l l y  the schist  is a lmost comp lete l y  si l i c i f ied . Quant i t ies of c i n nabar 
can be panned from the soi l in p l aces a l ong the s l ope immed iate l y  north of the eastern port ion of the reef . The 
owners have been f inanc i a l l y  unab le  to exp l ore the reef at depth . 

A dozer cut  and sha l l ow p i t  about 1 00 feet beyond the east end of the reef exposes c i nnabar occurr ing as 
fracture coat i ngs on rock fragments conta i ned i n  a rubb ly m ixture of broken and partia l l y s i l i c i fied schist i n ter
mixed wi th c l ays and l imon i te and cut by d i scont inuous s i l i ca vei n le ts .  A number of sampl es taken by various 
i nd ividua l s  have assayed between 0 . 5  and 2 . 5 pounds of qui cksi l ver per ton . A 1 0-foot channel  samp le  from the 
northern edge of th is  exposure assayed 0 . 8  pounds per ton . A sma l l  trench at the east end of the reef exposes a 
th in ve i n  le t  of c innabar i n  si l c if ied schist . Near the mid-poi n t  of the reet a dozer cut  about 50 feet i n  d i ameter 
exposes a rubb ly ,  a l tered zone s im i lar to that beyond the east end of the reef, a l though c i nnabar is l ess p l en t i 
fu l . Wi th i n  t he  more prom i nen t l y  exposed parts o f  the reef no c i nnabar has yet been found . A l though no ore 
has yet been procured from the property, the s i ze of the fau l t  zone and the quan t i ty of c i nnabar con ta i ned in the 
soi I a l ong the north edge of the reef may just ify a l i m i ted amount  of we l l -p l anned prospect ing at depth . 

JORDAN PRO SPECT 

O ther name: Hope Butte prospect . 

Location: Efsec . 2 1 ,  T .  17 S . ,  R .  43 E . ,  Ma l heur County ,  on the north s l ope of Hope Butte ,  16 mi les by 
road northwest of Va l e  and 4 m i l es north of the Bu l l y  Creek Schoo l . 

Owners :  B .  E .  and R .  L .  Jordan , Va l e ,  Oregon . 

Product ion:  None . 

H istory and deve l opment: The prospect was d iscovered by the owners i n  1 95 1 ,  and i n  1 955 was l eased to 
John Stringer and H .  K .  R idd l e . I n  m id- 1 956 a DMEA l oan was obta i ned by R idd le  after approximate l y  4, 600 
l i near feet  of trench ing and 850 feet of underground work in 3 ed i ts had been done . Work comp le ted under the 
DMEA contract cons is ted of 19 wagon dri l l  ho les for a tota l footage of 792 . 5  fee t and 3 d i amond dri l l  ho les for 
a tota l footage of 244 feet . The deepest ho les were 93 feet  and 1 36 feet respect ive l y . Because of the fractured 
cond i ti on of the rocks , dri l l i ng was d i ffi cu l t  and the samp l e  recovery poor . An add i ti ona l  2 , 500 H near feet of 
trench i ng was done mai n l y  in the form of three northeast-trend ing para l l e l  cu ts. l ess than 200 feet apart ( F igure 
7 1 ) . S ince exp i ra t ion of the DMEA contract, l i tt l e  work has been done . 



, ..... , 

N 

Scale 

100 50 0 100 
� 

Feet 

200 

F i gure 7 1 . 

MAP BASED I N  PART ON SURVEY 

BY N. S. WAG NER 

P l a n  of workings of the Jordan prospect . 

E X P L A N A T I O N  

/J• STRIKE AND D I P  

·:.;·r·--: UNDERGROUND WORKINGS 

� CUTS - OPEN TRENCH 

c TRENCHES 

N 
.p.. 

D c 
() 
7\ 
Vl 

< m ;:o 
z 
0 ;:o m G) 0 z 



PART I I ,  C H AP T E R  6 .  N O R T H E A S T E R N  O REG O N  2 1 5  

Geo logy: The rocks under l y ing the upper parts of the prospect area cons i s t  mai n l y  of buff to gray,  i ron
sta i ned , and predom i nant ly  mass ive tuffs and probab ly  a few f l ows of rhyo l i t i c  composi t ion . Lower on the north 
ern f l ank of the butte , tuffaceous pebb l e  cong l omerates , sandstones , and sha les  are i nterbedded with the tuffs . 
Sma l l i so l ated outcrops of basa l t  occur i n  the surround i ng area . Carlot { 1 954) has mapped the tuffs and l a ke beds 
as part of the Idaho Formati on of P l i ocene age and the basa l ts as part of the Owyhee Formati on . Meager ev i 
dence gathered from scarce outcrops i nd i ca tes that the tuffs and l ake beds d i p  genera l l y  from 1 0 °  to 20° N E .  

The tuffs and l ake beds are cut  by an i n tri cate network of sma l l  fractures and a t  l east one prom i nent north
west-trend i ng fau l t .  The fau l t  zone passes near the crest of the butte and i s  crude ly  expressed topograph i ca l l y  
for more than a m i l e . Severa l opencu tc ond Ad i t  N o .  1 exp l ore the zone near the crest of the Butte . A sma l ler 
fau l t  of s im i l ar trend i s  exposed i n  Ad i t  N o .  3 .  D i scont inuous opa l i zed masses in both the tuffs and l aKe oeds 
are erra t i ca l l y  d i str ibuted over much of the upper part of tf.e butte . The zones vary from narrow ve i n l e ts that are 
often c l ose ly  grouped to ve ins  and i rregu l ar l y  shaped pods or k idneys up  to 10 fee t  wide . In l ength some of the 
l arger ve i ns extend for at  l east 200 feet, but most of them are much shorter . O penwork brecc i a  is common in the 
opa l i zed zone . C innabar occurs as an i n t imate m ixture in the opa l i te and as void fi l l i ngs and coati ngs i n  both 
the opa l i te and the ad jacent a l tered tuffs and l ake beds . A l though samp les  conta i n i ng one percent qu i cksi l ver 
have been taken from i so l ated p l aces i n  th i s  area, no minab le concentrati ons of ore have yet been found . I n  
Ad i t  No . 3 ,  conta i n i ng about 690 feet o f  underground workings,  45 samp les were taken d ur ing the DMEA pro
gram at  i n terva l s  of 5 feet . The average qu icks i l ver content  of these samp l es was l ess than 2 pounds per ton . 
Very few of the samp les contai ned as much as 3 pounds per ton . 

LACKEY PRO S PECT 

Locat ion :  SE:! sec . 22,  and  N E! sec . 27 ,  T .  1 5 S . , R .45 E . ,  Mal heur County, about one  m i l e  south o f  the 
Hunt i ngton-Weiser branch  of U .  S .  H i g hway 30 . 

Owner: Unknown . 

Product ion :  N one . 

G enera l descr i pti on :  F ive c l a ims were l ocated i n  1 94 1  and ear ly  1 942 by Fred and A l l i e Lackey , Dr . W .  J .  
Weese , and G eorge  Sherard . The prospect has been expl ored by means of two i n c l i ned shafts 30 and 25 feet deep 
and severa l surface trenches . A l l  these worki ngs caved l ong ago . 

Rocks i n  the area cons i s t  of l acustri ne and f l uvi ati l e  sed iments of the und i fferenti ated Payette and I daho 
Formati ons {Washburne 1 9 1 1 ,  p .  27) . Accord ing  to a departmenta l  report by L .  C .  R i chards {August 1 942) , c i n 
nabar occurs a s  m i nor fracture f i l l i ngs and  a s  m i nu te gra i ns i n  c l ays . A 3-foot l ayer o f  c lay  exposed i n  one  of 
the shafts assayed 0 . 5  pounds per ton . G ypsum was a l so noted i n  i rreg u l ar ve i n l e ts 3 i nches in width . 

CO N NOR CREEK PRO SPECT 

Location: SE!N E! sec . 34, T .  1 1  ·s . ,  R .  43 E .  on the east bank of Dry Creek about 0 .  7 m i l e  north of i ts 
conf l uence with Connor Creek, in Baker County . 

Owner: F rank Butchart, Port l and . 

Product ion :  N one . 

Deve l opment  and geo l ogy:  Deve l opment of the prospect was started i n  1 940 by H . D .  Lackey and was con
t inued at i n terva l s  by vari ous i nd i vidua l s  and groups . I t  cons i s ts of a caved ad i t  sa id  to be about 1 00 feet l ong , 
an opencut  about 1 00 fee t  l ong , a second ed i t  about 30 feet l ong dr iven i n to the face of the opencut ,  and a 
bu l l dozer trench about 5q feet  l ong . The l onger ed i t  was driven under the management of L .  K .  Requa dur ing 
1 94 1 . Devel opmen t  of the opencut  was begun by Ken Steck and Lee Thorsen i n  1 947 . During recent years , the 
cut was en la rged and the shorter ed i t  dri ven by L .  C .  R i chards and Mari on Hewl ett . 

The prospect occurs i n  a sma l l  lent i cu l ar mass of a l tered gabbro or s im i l ar bas i c  rock that i n trudes sch i stose 
pre-Tert iary arg i l l i tes . The gabbro has been a l tered a lmost ent i re l y  to magnes ian carbonates and is l oca l l y  
impregnated with vei n l e ts o f  a n  un ident if ied brigh t  green m i nera l and occas iona l we l l -formed pyri te pseudomorphs . 

The opencut  and shorter ad i t  penetrate b l ocky l ands l ide debris a l ong a steep, west-s l op ing h i l l  and expose 
a fau l t  zone str ik ing  N .  30° E . ,  d i pp ing 50° N . ,  and con ta i n i ng from 1 to 3 feet  of b l u i sh-gray c l ay  gouge . A 
sma l l  amount of dnnabar occurs a l ong fracture surfaces i n  the hang i ng wa l l  of the gouge, but none was seen i n  
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the gouge . A bu l l dozer trench cut across the pro jected d ip  of the ve i n  a short d i stance north exposes the upper 
edge of a body of andesi te in truded i n to arg i l l i te and greenstone .  Because of i nsuffi c ient exposure and the frac
turing that has occurred a l ong the edges of the andes i te ,  i t  cou ld  not be determi ned i f  the cinnabar-bearing fau l t  
zone exposed i n  the open cut extends to this poi nt . No ci nnabar was detected i n  the andesi te or a long i ts edges . 

PADDY CREEK PRO SPECT 

Location: S� sec . 35, T. 6 S . ,  R .  44 E . ,  i n  Baker County, near the head of Paddy Creek and about ha l f  a 
m i l e  north of the o ld Ama lgamated gold mine . 

Owner: Cu l l ey Tri ck le ,  Baker . 

Production: None . 

Genera l descr ipt ion :  Ci nnabar is sa id to  have been d i scovered by Tr ick le  wh i l e he  was expl ori ng a go l d  pros
pect . The c innabar occurs at creek leve l  near the north end of a bu l ldozer trench about 1 00 feet l ong . The 
country rocks are a l tered and softened greenstones and metased iments of Triass ic  age . They d i p  about 30° NW . ,  
and i n  the v ic i n i ty of the trench are cut by many sma l l  fractures . The c i nnabar occurs i n  a poor l y exposed zone 
of brecciat ion ,  the atti tude and width of wh i ch was not determ inable . Both gold and ci nnabar can be panned . 

MI SCE LLANEOUS OCCURRENCES 

There are a few quicks i l ver occurrences i n  northeastern Oregon about wh i ch very l i tt l e  i s  known . These are 
l isted in tab l e  1 1 , but because of the i r  minor importance they have been omi tted from pl ate 1 ( l oca l i ty map of 
qui cksi l ver deposi ts i n  Oregon ) .  Some of the occurrences are of doubtfu l exi stence , but s ince they have been 
e i ther reported to the department or i nc l uded i n  the l i terature , a l l  avai lab le  i nformati on about them is tabu lated 
here . The wri ter attempted to v isi t or in some way verify the exi stence of these reported occurrences, but cou l d  
not confirm a I I  o f  them . 

T a b l e  1 1 .  M i s c e l l a n e o u s  Q u i c k s i l v e r  O c c u r r e n c e s  i n  N o r t h e a s t e r n  O r e g o n . 

Location Character of Depos i t  Deve lopment D i scovered I nformation Source 
Sec . T. R .  

BAKER COUNTY 

Col umbia Gold m ine  5 9S 37E On Fruit C k .  about 8 m i les Gold-quartz veins in  One of  Oregon 's Li ndgren ( 1 90 1 ,  
northeast of Sumpter . b lack arg i l l i te .  C in- l argest go ld  p .  664) 

nabar & schwatzite m ines . 
l oca l l y  present .  

H i l ler Chrome- 9 1 4S 36E On east f lank af AI  tered peridotite Ed H i l ler Ed H i l ler, 
C innabar mine Barney Creek • impregnote<i with (;>rior to '40) Uni ty,  Oregon 

cha I cedony & o 
I itt le c innabar . 

Sumpter p lacer 9S 37E O n  Crocker Creek .  Go l d  p lacer (2) 

G RAN T COUNTY 

Dead Horse Creek 30 14S 30E ( 1 ) 
prospect 

G rdy prospect 29 1 3S 28E ( 1 ) 
Haight prospect 33 1 4S 3 1 E  ( 1 ) 
Red Boy mine 10 9S 35E 5 m i l es west of Granite . Gold-quartz veins in  O ne of  Oregon 's L i ndgren ( 1 90 1 ,  

arg i l l i te .  C innabar & l argest gold p. 683) 
native qu icks i l ver m ines . 
l oca l l y  present . 

Susanv i l l e  p l acer Gold placer wi th L indgren ( 1 90 1 ,  
occas iona l quartz- p . 708) 
cinnabar f loa t .  

W i l d  Cat  Basin N�  1 5S 33E N ear head m idd l e  fork R . L .Martin George Dustin ,  
prospect of Canyon Creek .  ( '27) John Day, Oregon 

( 1 )  L i sted by F rederick ( 1 945) no other information ava i lab le . 
(2) Frederick ( 1 945) i ndi cates that quicks i l ver m inera l s  are a l so present .  No assays or other information ava i labl e .  
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1 6 .  Midnight Prospect E 
1 7 . Mocks G u l ch Prospec t  E 

D 1 8 . Mountain K i ng M i ne c 
B 1 9 .  Murphy Prospect E 
c 20 . Palmer Creek Prospect E 
B 2 1 . Ph; l l ; ps M ;ne D 
E 22 . P i H  View Prospe ct E 
c 23 . Pool e  a nd Pence Prospects E 
c 24 . Rayome Prospect E 
D 2 5 .  Red Star Prospect E 
E 26 . Rogue R i ver Prospec t  E 
E 2 7 .  Roxana M i ne D 
E 2 8 .  Ruby Q u i cks i l ver Prospect E 
E 29 . Siskiyou Gap Prospect E 
E 30 . S t a n l e y  and Brown 
E Prospects D 
E 3 1 . S teamboat C i nnabar 
D Prospect E 
D 32 . War E ag l e  M i ne B 
B 33 . Woodpecker G roup E 
E 
B JEFFERSON CO U N TY 

l .  Axehond l e  M i ne B 
E 2 .  B ; g  Muddy c ; nnobar 
D Prospect D 
E 3 .  Cherry Creek Prospec t E 
c 4 .  Custer Young Prospect D 
D 5 .  G ood Chance Prospect D 
E 6 .  Good E arth P 1  aspect E 
B 7 .  G ra y  Bu tte Prospect E 
D 8 .  Horse Creek Prospect E 
B 9 .  Horse Heaven Mine A 
B 1 0 .  Humboldt M ; ne D 
D 1 1 .  Red Jacket Mine D 

1 2 .  Redskin Prospect E 
1 3 .  Roark & Lowrey Prospect E 

E JO SE P H I N E  COUNTY 
E 1 .  Empire Mine E 
E 2 .  Last C hance G roup E 

3 .  ligh tn i ng R idge Prospect E 
4 .  Pi cke tt Creek M i ne E 
5 .  Red Ledge C i n nabar E 

E 6 .  Swede Bas i n  Prospect E 
A 
D K LAMATH COUNTY 
E 
B l .  G ivan Ronch Prospect  E 
E 
E 
E LAKE COUNTY 
E 
D 1 .  Ang e l  Peak Mine c 

E 2 .  Cascade P10perty E 
E 3 .  Currier Prospect E 
B 4 .  Crone Prospect E 
E 5 .  G l ass Buttes M i ne c 
c 6 .  G 1  oy Prospect D 
E 7 Man zan ita G roup E ' . 
E 8 .  O ' Leary Prospect E 
E 9 .  P i n to G roup E 
E 1 0 .  Rosa l i te Prospect E 

LAN E  COUNTY 

E 1 .  B l ac k  Butte Mine A 
D 

2 .  Hobart Butte E 
D 

3 .  Woodard Prospects E 
D 

MALHEUR COUNTY 

l .  Bretz Mine A 
D 

2 .  Jordon Prospect E 
E 

3 .  Lockey Prospec t  E 
E 

4 .  Morton Prospect E 
E 

5 .  Opal i te M i ne A 
E 
E MUL TNOMAH COU NTY 
E 
D 
E 

l .  Port l and Tunne l E 

D 
TI L LAMOO K COUNTY 

E 
1 .  Watrous Prospect E 

E 
E W H E E LER CO U N TY 
E 
E 

1 .  Bear C l aims E 
c 

2 .  Beaver G uard Prospect E 
E 

3 .  McTi mmonds Ranch Prospect E 
E 

4 .  Mercury K i ng Prospect E 
E 

5 .  R i be l i n  Prospect E 
E 
D 
E 
E 
E 
E 
c 
E 
E 
E 



P L A T E  2 .  T A B L E  S H O W I N G  A N N U A L  P R O D U C T I O N  O F  I N D I V I D U A L  Q U I C K S I L V E R  M I N E S I N  O R E G O N 1 8 8 2 - 1 9 6 1  

1 96 1  1 960 1 959 1 958 1 957 1 956 1 955 1 954 1 953 1 952 1 95 1  1 950 1 949 1 948 1 947 1946 1 945 1944 1 943 1942 1 94 1  1 940 1939 1 938 1 937 1936 1935 1 934 1933 1 932 1931  1930 1 929 1 928 1 927 1924 1923 1 922 1 92 1  

C LACKAMAS CO U N TY 
Ames m i ne 7 7 
K i gg i ns mine 71 71  4 5 9 5 12  16  
N i sbet mine 1 02 1 02 3 3 9 57 5 7 1 8  

CRO O K  CO U N TY  
I 

Al l i son prospect 3 (3) I 
Ami ty m i ne 332 409 7 46 76 5 6 (2) 2 (8) 4 1 2 
Barnes Butte m i ne 29 29 8 19  2 
B l ue Ridge m i ne 259 259 8 6 3 9 8 1  54 8 30 1 5  2 
Byram-Oscar mine 63 63 50 1 3  
Champion m i ne 37 37 5 2 5 6 12  
Devi I s  Food prospect 1 
K idnap Spri ng prospect 5 (5) 
L i tt l e  Hay Creek prospect 3 (3) 
Maury Mounta i n  m i ne 575 589 2 1 3 36 45 8 9 2 1  66 36 14  4 1 7  24 24 55 30 1 0 1  1 8  
Mother Lode mine 352 352 5 6 2 4 2 60 35 47 52 
N umber O ne m i ne 0 1 2  42 7 4 
O ronogo m i ne 6 1 3  (4) 6 (3) 
Platner m i ne 24 45 1 6 ( 1 6) 7 1 5# 
Round Mounta i n  prospect 2 2 2 
Sta l ey m i ne 448 509 26 75 14 1 5  1 6  95 1 1 9 
Stri ckl and B utte m i ne 1 0  10  1 9 
Tay l or Ranch m i ne 248 248 8 63 95 82 
Towner mine 1 8 1 1 8 1 1 1 4 6 8 1 1  1 2  5 2 2 1 0  1 4  30 3 1  9 6 27 
Watson prospect 1 1 1 

DOUG LAS CO U N TY 
Bonanza m i ne 39, 488 39, 488 1 83 722 795 1434 977 604 383 593 846 1 160 1 1 6 1  1 35 1  1 1 82 1 26 1  2350 2426 3294 3940 5548 5733 2 1 99 1 1 83 148 
Buena Vi sta m i ne 9 9 3 
E l khead m i ne 1 24 1 24b 1 5 1 6  
Nonparei l m i ne 90 90C 
Red C l oud mine 6 63 (4) 6 (8) (6) 

G RANT CO U N TY 
Paramount prospect 3 (3) 
Roba Westfa l l  prospect 8 8 1 3 4 

HAR N EY CO U N TY  
A l exander mine 6 6 5 1 
Fisher group 1 ( 1 ) 
Mog u l  mine 30 30 1 0  20 
Rabbit  Hole  prospect 1 ( 1 )  
Steens Mounta i n  m i ne 36 36 1 0  5 2 1  
Und istri buted 2 2 1 1 

JACKSO N CO U N TY  
Boni ta m i ne 1 7 1 ( (6) ---4 
Chisholm property 3 1  3 1  1 
C i nnabar Mountain  m i ne 38 63 2 25 1 1  ( 1 0) 
Mounta i n  King mine 95 95 75 20 
Roxana m i ne 7 7 1 6 
Stan l ey and Brown prospects 3 
War Eag l e  mine 657 657 3 1 4 1 1 5 1 1 3  8 3 

JEFFERSO N CO U N TY  
Axehand le m i ne 1 50 1 52 (2) 43 44 24 4 6 23 6 
Cus ter Young prospect 2 (2) 
G ood C hance prospect 2 (2) 
Horse H eaven mine 1 7, 2 14 1 7, 2 16 20 1 749 744 349 (2) 74 674 9 1 1 1 243 1 940 1 626 1 668 2 1 90 2 1 07 1 781  781 
H umbol dt  m i ne 5 5 2 3 

LAKE CO U N TY 
Angel  Peak m i ne 34 34 1 6  1 8  
G l ass Buttes m i ne 93 93 1 2 87 3 
G ray prospect 3 3 1 2 

LAN E CO U N TY  
B l ack Butte m i ne 1 6, 074

d 
1 6, 074 297 45 4 38 208 292 439 540 803 895 788 9 1 9  

Mus i ck m i ne 2 2 2 

MALHEUR CO U N TY  
8 19� Bretz m i ne 1 6 , 05� 14, 008 1 22 322 480 1 258 1 4 1 3  1 04 6 2 1  1 2 1 4  498 904 1 628 

O pa l i te m i ne 1 0, 54 1 e  1 2, 367 4 � 6 1 6# 1 1 2 1 �  14  434 4011 35 285 928 286 
U n d  is  tr i bu ted 2 2 1 1 

TO TALS 1 03, 562 1 03, 665 1 38 5 1 3  1 224 2276 3995 1 893 1 049 483 648 868 1 1 77 7 1 1 67 1 353 1 1 85 1 323 2500 3 1 59 4646 6951 9040 9050 4608 4622 4275 4 1 29 3462 
(U . S . B .  M .) (Al l 1 38 5 1 3  1 224 2276 3993 1 893 1 056 489 648 868 1 1 77 5 1 1 67 1 35 1  1 1 85 1 326 2500 3 1 59 465 1 6935 9032 9043 4592 46 1 0 4264 4 1 26 3456 

sources) 
* U n l ess otherwise indi cated , year ly  figures were taken from U .  5 .  B ureau of Mi nes records wi th the perm i ss ion of m i ne owner or operator . O n l y  mi nes wi th known production of one fl ask or more ore i n c l uded . Several 
mines that ore thought to have prod uced sma l l  amounts of qui cksi lver have been del eted from the tab l e  because stati sti cs were not avai l ab l e . 
() Producti on not recorded by U . S . B ureau of Mi nes . Sources i n c l ude: previ ous pub l i cati ons and manuscri pts l i sted i n  b i b l i ography , department m i ne fi l e  reports , and m i ne owners and operators . 
# O wner-operator production figure d i ffer ing from that recorded by U . S .  Burea u of Mi nes . 
a .  Producti on after 1 940 combi ned with B l ue Ridge Mine . b .  Total production probab l y  amounts to severa l hundred f lasks . c .  Based on amount of cr e mi ned , Brown and Waters estimated production to be about 340 flasks . 
d .  Rec l a i med from gold m i l l .  e .  Annual  fig ures for O pa l i te m i ne and for years 1 930-45 for the Bretz m i ne furn i shed by Brad l ey Mi n i ng Co . U . S .  Bureau of Mines tota l for Bretz m i ne i n c l udes production from O pa l i te 
m i ne . Rather wide d i screpancy between U . S .  Bureau of Mi nes and Brad l ey M i n i ng Co . tota l s  is unexp l a i ned . 

7 
20 

(67) 166 1 7  

26 10  7 

7 
( 1 )  

24# 5 1  
3 23 24 41 24 

1 ( 10) (20) 

8 ( 1 0) (5 1  )--;---7 40 40 

2 

2 4 

40 
(9) (30) 

4 2 6 1 3 
( 1 5) 

1 0  38 2 1 1  

1 76 

1 273 607 9 1 2  1 6 1 8  1 549 1 3 1 2  999 1 50 

1 957 6 1 a# 226# 24 14# 4 
143 1 28011 5 1 611 1 32311 2276# 265511 1 889# 

3484 1 436 2592 4786 296 1 3656 3735 2063 1 0  38 2 1 1 
3460 1 34 2  2523 50 1 1  29 19  3657 37 10  2055 10  38 2 1 1  

1 920 1 9 1 9  1 9 1 8  1 9 1 7  1 9 1 6  1 9 1 5  1 909 1 908 1 906 1 905 190 1  1 900 1 889 1 888 1 887 1 882 

3 1 8  3 

1 5  

20 32 50 
50 

2 3 9 

(3) 
24 2 1 7  3 1 1 4 

2 10 382 380 286 487 323 43 75 200 

27 429 693 383 299 3 487 34 1 3 43 75 200 20 32 65 50 
24 429 693 383 299 3 487 34 1 3 43 75 200 20 32 65 50 
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by 
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