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GEOLOGY, MINERAL RESOURCES, 

AND ROCK MATERIAL OF 

CURRY COUNTY, OREGON 

I NT RODUCT I O N  

P u r p o s e  

T he purpose of th i s  st udy i s  twofo ld :  ( 1 )  to prov ide C urry County w i t h  m i nera l -resource i nformation 
for p l a nn i ng purposes; and (2) to add to t he data base of the Department  of Geol ogy and M inera l  I nd ustr ie s .  
T h i s  study , w h i c h  i s  t o  b e  used a s  a compan ion report to the Beau l ie u  and H ug he s  ( 1 976) study , " Land Use 
Geo logy of Western C urry C ounty ,  Oregon , " conta ins  a geo l ogi c map; an i nventory of m i nera l resources; 
a br ief rev iew of m i ne ra l  stat ist ics ,  e conom ics,  a nd out look; and an overv iew of m i ned land rec lamation . 

M e t h o d s  o f  S t u d y  

T he geo log i c  map i s  l arge ly  a com p i l at ion of  a l l  ava i l ab l e  publ ished a nd u npubl i shed geo log i c  
i nformat ion . T he i ndex t o  prev ious geo log i c mapp ing i s  shown on  t h e  Geo log i c  Map o f  Curry County 
( P l ate 1 ,  in pocket ) .  

· Many areas of known geo logic  prob lems were f ie l d  c hecked to improve t he accuracy of the geo log i c  
map .  Photogeo log i c  i nterpre tat ions were made usi ng 1 973  co lor i nfrared aer ia l photos be long i ng to the 
Siskiyou Nat iona l Forest and 1 969 U . S .  Soi l  C onservat ion Service b l ack-a nd-wh ite photos of the coasta l 
area outside t he Forest boundary . Near l y  a l l  of the q ua rr ies ,  m i nera l deposits,  and aggregate loca l it i e s  
shown on the  m i nera l depos i ts map have been  exa m ined i n  the fie ld .  Data ava i l ab l e  from previous reports 
on t he area have been used; much  of the data are new w ith  th i s  study a nd unava i l ab le  from a ny other 
source . T he physica l i nventory i ng of rock-mater ia l s i te s  i nc l uded research ing the fi l es of the Department's 
M i ned Land Rec l amation Div i s ion as we l l  as those of ot her State a nd County agenc ies  for site locations . 
Add i t iona l  s ites were ident ified from aer ia l  photos, from fie ld survey i ng dur i ng tr ips, and by l ight  a i rp lane 
reconna issance . T he sites were surveyed by visua l ly est imat ing the d imension and s hape of each site re l a 
tive t o  t h e  vo l ume of materia l removed and  t h e  a moun t  rema i ni ng . 

A c k n o w l e d g m e n t s. 

Employees of the S isk iyou N at iona l Forest made co lor  i n frared aeria l p hotographs avai l ab l e  for use 
in t his st udy . County offi c ia l s ,  part i c u l ar ly  C u rt i s  Brown and Joh n  T horp, have bee n  very he l pfu l .  
Ewart M .  Ba ldw i n ,  Un iversity of Oregon , furn i shed unpub l i shed f ie l d  maps of the Agness, Maria l ,  a nd 
Port Orford q uadrang le s  a nd cr i t ica l ly reviewed the compl eted map .  Norm Peterson , Department of 
Geo logy a nd M i nera l I ndustries ,  Grants Pass F i e l d  Office ,  he l ped w ith  reconnais sance mapp i ng in t he 
Mount Em i ly area . I nformat ion on n i cke l - l a te r it e  depos its was obta i ned  dur ing 1 975 under a U . S . B ureau 
of M i nes  research gra nt to gather data for their m i ne ra l s  ava i labi l i ty system (MAS) compute r progra m . 
Bruce C .  McNea l ,  geo l ogy student from Southern Oregon State Co l l ege , assi sted i n  the fie l d  work . 
Robert G .  C o leman and M .  C l ark B l ake , U . S . Geo log i ca l  Survey,  furn ished cop ies of the ir fie l d  maps 
of  parts of C urry C oun ty t hat were he l pfu l in prepar ing the geo logic map .  
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P r e v i o u s W o r k  

T he fi rst geo log i c  mapping and invest igat ion of mineral resources in Curry County was done between 
1 898 and 1 900 by J .  S ,  D i l ler ( 1 903) , U . S .  Geo log i ca l Survey , in the Port Orford 30-minute quadrang le . 
Di l ler  ( 1 9 1 4) a l so wrote "M ineral Resources of Southwestern Oregon ,"  wh ich  l ists a number of m ines and 
prospects in Curry County . G .  M .  But ler  and G .  J. Mitche l l  ( 1 9 1 6) prepared a pre l im inary survey of the 
geo logy and minera l resources of C urry C ounty . "Oregon Meta l M ines Handbook,  covering Coos, C urry, 
and Doug las Counties, " (Oregon Department of  Geo l ogy and Minera l Industr ies, 1 940) inc l udes a l l ava i l - . 
ab le m ine-fi l e  reports of the Department as of 1 940 , Franc is G .  We l l s and others of t he U . S .  Geolog i ca l 
Survey began geolog ic  mapping in the Kerby 30-m inute quadrang le in the summer of 1 940 . T he fie ld  work 
was compl eted in 1 946; the map publ ished in 1 949 as part of Bu l l e tin 40, Oregon Department of Geology 
and Minera l Industrie s .  Robert H .  Dott, J r . , ( 1 971 ) mapped and descri bed the geo logy of the southwestern 
Oregon coast west of the 1 24th meridian . H e  combined reconnaissance mapping w i th deta i led mapping 
by severa l students from the Universi ty of Wisconsin .  Li sted in the index to geo log ic  mapping and a lso 
in the b ib l i ography are more recent contri butions to the l i terature of th is area , inc luding unpub fished 
theses by students from the University of Wisconsin, Universi ty of Oregon , Oregon State Universi ty , and 
Port land State Universi ty . 
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G EOGRAPHY 

L o c a t i o n ,  E x t e n t ,  a n d A c c e s s  

T he study area i nc l udes a l l  of C urry County (F igure 1 ) , wh ich  i s  approx imate l y  67 m i  long and 1 4  
to 34 m i  w ide . Tota l  area l  extent is approx imate ly 1 , 629 sq m i .  Access is provided by State H ighway 
1 0 1 a long the coast and by County roads a long the streams and w i th i n  the coasta l area . Roads be longi ng 
to the U . S .  Forest Servi ce and priva te timber firms provi de access to the more remote up land area . 

S o c i o - E c o n o m i c a n d P o l i t i c a l F a c t o r s  

T he fo l low ing ana lysis is based i n  part on a U . S .  Forest Service report on the Rogue P lann i ng Un it 
( 1 974) . T he forest land of C urry County is stocked predominant ly with Doug las f i r .  Other primary soft 
woods i nc l ude sugar p ine,  Port Orford cedar,  wh i te and grand fi r ,  l odgepo le p ine,  western white p i ne ,  
and others . Lumber ing and wood-products manufacturing constitute the major industry i n  C urry County , 
wi th  approx imate l y  75 percent of t he tota l manufacturing emp loyment i n  t he l umber and wood-products 
sectors . Sixty-five percent of the total l and area is i n  Federa l ownership, most of wh ich  is commerc ia l 
forest . 

Such a h igh degree of industr ia l  spec ia l ization has h istorica l l y  resu l ted i n  seasona l  a nd cyc l i ca l  
per iods o f  unemp loyment i n  t imber-dependent communi ties o f  southwestern Oregon . Any cond it ion which  
adverse ly affects nat ionw ide home construct ion qu ick ly affects the woods-products i ndustry . Therefore, 
it is one of t he first to fee l  a cutback in t imes of a downturn in t he genera l  economy . 

T hi s  l abor market ana lysis from Oregon State Employment Div i sion statistics summarizes County 
employment:  

Tab le  1 .  1 972 labor market a na lysi s of Curry County, Oregon 

Tota l  popu lat ion of Curry County 
Number of peop le  in labor market 
N umber of unemployed 
Percent unemp loyed 
Tota l number employed l abor 
Tota l number employed i n  l umber and wood products 
Percent emp loyed in l umber and wood products 

Popu l ation 

1 3 , 500 
5 , 2 1 0  

320 

4, 890 
1 , 400 

Percent 

6 .  1 

28 .6  

A l though on l y  28. 6 percent of  the work force i s  d i rect ly employed i n  the l umber and wood-products 
i ndustry , an equal number  of peop le  in serv i ce industries a re i nd i rect ly  supported by the l umber i ndustry . 
T herefore , the actua l t imber-dependent emp loyment of C urry County is c loser to 57 percen t .  . 

Most of t he land area i n  Curry County is mountai nous terra i n  not suitab l e  for ti l l i ng .  T imber grow
i ng and harvest i ng ,  sheep ra is ing, and bu lb growing are the pri nc ipa l  agri cu l tura l  activ it ies . I n  addi t ion,  
two economic  groups, tourists and ret i red persons, are becoming i mportant factors i n  the C urry County 
economy . An  increasi ng number of persons each year v is i t  t he Rogue River and surround ing area , and 
many l ater dec ide to return and spend the i r  ret i rement years in Curry County . I ncome re lated to recreation 
a l so cont i nues to increase each year .  T imber, tourism, and retirement i ncome w i l l  cont inue to consti tute 
the area ' s  most important economic factors i n  the foreseeab le future . 
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The major political factor which can adversely affect mineral development is restriction placed upon 
the land base by competing usage. At present, Curry County has three major areas (Kalmiopsis Wilderness, 
Big Craggies Botanical Area, and the Rogue Wild and Scenic River Area) where mineral development faces an 
uncertain future. It is beyond the scope of this study to determine in detail the effect of these political re
strictions. Review of the largest area, the Kalmiopsis Wilderness, however, is in order. This wilderness 
area occupies 128 sq mi, or about 12.7 percent of Curry County's land base. The U.S. Forest Service has 
proposed expansion of this wilderness by 29 sq mi, and a wilderness area with much larger square mileage 
has been the subject of recently proposed legislation. An asterisk beside the number of a metallic mine 
or prospect shown on the Mineral and Rock-Material Localities map (Plate 2, in pocket) or listed in Table 
7 indicates that it lies within the Kalmiopsis Wilderness. 

Area aovered by geology, min
eral resouraes, and roak
matel'iaZ studies 

-Areas aovered by I'iver-aorndor 
maps 

Figw>e 1. Index map of Cw>ry County, showing USGS 15' quadrangte map aoverage. 
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GEOLOGY 

G e n e r a l 

T he geology of southwestern Oregon, and , in part i cu lar, C urry County , has for many years been 
the sub ject of much interest , controversy, and confusion . Widespread thrusting ,  tectonic metamorphism ,  
and compl ex structura l re lat ionships make the area a cha l lenge for the geo logist t o  interpret .  T he geo
log i c  map of Curry County that accompanies this report is, l ike a l l  ot her geologic maps , a progress report 
and subject to future revis ion . A brief descr ipt ion of each map unit and its m inera l -resource potent ia l  is 
g iven in order from o ldest to youngest . T hese descriptions are fo l lowed by a d iscussion of t he comp lex 
structura l feature s .  

G e o l o g i c  U n i t s  a n d  M i n e r a l - R e s o u r c e  P o t e n t i a l  

Amphibol i tes (ag) 

Geology: Amphibo l ites, inc l ud ing amphibole gne iss ,  sch ist , b l ueschist ,  and m inor q uartzite
'
, are 

genera l ly scattered and l imi ted in exposure . T he l argest body of amphibo l ite is exposed west of C hetco 
Peak (T . 39 S . ,  R .  1 1  W . ) . Smal l patches and l enses a l so occur a l ong the thrust mark ing t he northern 
edge of the Josephine u l tramafi c sheet . A l arge number of sma l l ,  unmapped,  iso la ted bod ies of amphib
o l i te and b l ueschist occur on top of  rocks of the Otter Point Formation in the northern portion of the 
County . Other sma l l  bod ies of amph ibo l i te occur as iso la ted l enses wi th in sheared serpentinite . 

Co l eman ( 1 972) discusses the amphibo l ite and b l uesch ist bod ies in deta i l  and reports iso lated tec
tonic inc l usions of amphibol i te in serpent inite near I ron Mountain (T . 33 S . ,  R .  1 2  W . )  and Game Lake 
Peak (T . 36 S . ,  R .  1 2  W . ) .  Amphibo l i te mapped near C hetco Peak inc l udes quartz-ric h  hornblende 
gne iss, lesser amounts of amphibole sc hist , impure metaquartzite , and gne issic metagabbro l ike that of 
the Big Cragg ies .  

Co leman and others ( 1 976) and Garcia ( 1 976) map and d i scuss amphibo l i tes in the Ga l ice-Briggs 
Creek area of Josephine County , descri bing them as metamorphosed oceanic crust derived from basa l t  
and chert . T hey state that t he metamorph ic  grade (garnet-amphibo l i te fac ies) demonstrates t hat t he am
phibo l i tes formed at a deeper l eve l in the eart h's crust and have been emp laced in j uxtaposit ion wi th  
rock of l ower grade (greenschist facies) by  s ignifi cant tectonic movement . Age of the amphibol i tes i s  
uncerta in; bu t  Ramp ( 1 975) suggests t hat at l east some of  the  amphibo l i tes may be  equival ent in  age to 
t he Upper Triassic App legate Group.  

Minera l -resource potent ia l :  Amphibo l ite i s  suitab le  for crushed aggregate and has a l so been used 
for jettystone and r iprap .  T he b l uesch ist is usua l ly suffi c ient ly dense and tough enough to produce q ua l ity 
stone for bot h purposes . The sma l l  size and iso lated nature of these rocks have been de terrents to extensive 
deve l opment for these use s .  

Rogue Format ion (Jr, J rd )  

Geology : Vo lcani c rock , we l l -exposed a long t he Rogue River in  the  Ga l ice quadrang l e ,  Josephine 
County , was ca l led the Rogue Formation by We l l s  and Wa lker  ( 1 953) . T he uni t  consists of a th ick ser ies 
of fine - to coarse-gra ined tuffs , agglomerates, f low brecc ias, and m inor l avas of andesit ic to basa l t ic 
compos it ion . Garcia ( 1 976) div ides the Rogue Format ion into upper and l ower units: t he l ower uni t  con
sists of coarse basa l t i c  to andesit ic agg lomerates, t uff breccias ,  and l ap i l l i  tuffs; the upper uni t  is  pre
dominate l y  fine-gra ined basa l t i c  to rhyo l i t ic  tuff wi th  m inor basa l t  f lows . We l l -bedded tuffaceous sed i
ments are mapped in  the upper Chetco dra inage area o f  Curry County (Ramp,  1 975) . 
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Rocks of the Rog ue Formation have been metamorphosed to the greensch ist fac ies, a low-grade 
reg iona l metamorph ism wi th  chara cter i st i c  secondary minera ls inc l uding ch lorite, ca l c ite, a l b ite , quartz, 
epidote , pre hnite, pumpe l ly i te , and hemat ite in bas ic  vol can ic  rocks and ch lorite, ser ic i te, epidote ,  and 
c l inozoisite in sed i mentary rocks (Garc ia ,  1 976 ) .  

I n  a few p laces suc h  a s  Eag le  Mounta in, near the Joseph ine County l ine , Gray Butte , west o f  Horse 
S ign Creek, and t he area west of Sadd le  Mountain on Lawson Creek drainage , t he Rogue Format ion has 
been intruded by numerous d iabase and gabbro d ikes and has the appearance of an intrusive body . ·T he 
Rogue Formation,  exposed in the northeastern arm of Curry County to the north and southwest of Maria ! ,  
a lso has fa i r ly abundant gabbro ic  d ikes and irregu l ar ly  shaped intrus ive masses. 

M inera l -resource potent i a l :  T he Rogue Format ion has in recent years become a target area in t he 
search for vol canogenic  sul fide deposits of copper ,  go ld ,  si l ver,  and z inc . A number of sma l l  gold and 
copper prospects occur in the formation, and a few areas of d issem inated su lfides and gossan areas are 
of rea l interest to prospectors . Most of t he rocks of the Rogue Formation are a lso suitab le  for use as aggre 
gate in the construction of roads . 

Ga l ice Formation (Jg, Jgv) 

Geo logy: Patches of Ga l ice Formation occur in the area surround ing Pearce Peak d iorite in t he 
E lk River dra inage , in the area around I ron Mountain, and in the headwaters of the South Fork of the 
S ixes R iver.  

T he rocks are characterist ica l l y  fine-gra ined to medi um-gra ined sed iments (mudstone to graywacke 
and minor cong lomerate) with some re l ated vol can ics . T he ent i re format ion has unde rgone low-grade 
metamorph ism . Mudstone and s i l tstone have s l aty character ist ics; graywacke is indurated , fractured ,  and 
q uartz ve ined; and the vol cani c rocks (tuffs , aggl omerates , and f lows, inc l uding pi l low lavas) are a l tered 
to greenstone and are not d istingu i shabl e  from the Rogue Formation . 

T he Ga l ice  Format ion overl ies t he Rogue Formation conformab ly in the type area . Based on foss i l  
evidence , the age o f  the Ga l ice Formation i s  m idd le  Upper Jurassic . 

M inera l -resource potent i a l :  M inera l ization in the Ga l i ce Formation occurs in t he South Fork of 
t he Sixes R iver area . Go ld occurs in assoc iat ion wi th  su lfide minera ls in quartz veins and minera l ized 
shear zones,  especia l ly  those between Gal ice  rocks and serpentin i te . T he format ion has been intruded 
by d iorite d i kes and stocks t hat probab ly furnished heat and vo l at i les to concentrate , transport , and 
depos i t  m inera l s .  T he Ga l ice Format ion is genera l ly less m inera l ized than the Rogue Format ion . T he 
vol can ic  rocks (greenstones) are genera l l y  acceptab le  for use in road construct ion , both as base rock and 
as surfac ing rock . In some areas, s laty sed iments are used for road-base rock. 

Colebrooke Schist (Jc ,Jcv) 

Geo logy: The Colebrooke Schist was named by D i l ler ( 1 903) for exposures on Colebrooke Butte 
(T . 34 S . ,  R .  1 4  W . ) . The formation inc l udes tectonic metamorph ic  rocks derived mainly from fine
gra ined sed imentary rocks and subord inate amounts of submarine basa l t .  Lesser amounts of metasandstone , 
a few bodies of metachert that look l i ke fine-gra ined quartz i te ,  and occasiona l sma l l  areas of stretched
pebb le cong lomerate are a l so inc luded in the uni t .  

T he predominant rock type is a s i l ver-gray, fine-gra ined schist or phy l l ite wi th  abundant q uartz 
veins. Coleman ( 1 972) descr ibes in deta i l  the l it ho logy , minera logy , structure, and origin of the Co le
brooke Schist . He has shown by chem ica l  ana lyses that the most l ike ly protol i th of  the Colebrooke Schist 
is t he Ga l ice Formation.  

It appears probable that both the Ga l i ce Format ion and t he Rogue Formation have been a l tered in 
zones of thrusting to form the Cole brooke Schist . The smal  I patches of phy l lonite mapped a long thrust 
fau l ts in the v i c inity of Vu l can Peak (T . 39 S . ,  R .  1 1  W . )  are probab ly equiva lent to t he Colebrooke Schist ,  
and these rocks are apparently derived from the Rogue Format ion . 
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Minera l -resource potentia l :  Metavo lcan i c  rock of t he Co lebrooke Sch ist is su itab le for use as road 
meta l , riprap ,  and jettystone . These rocks shou ld  a l so be prospected for poss ib le  vo l canogen ic  su l fide 
depos its hav ing go ld-copper m i nera l izat ion . The metasedimentary part of the format ion probably has 
l it t le or no m inera l -resource potent ia l . 

U I tramafi c rocks ( J ur) 

Geo logy: Serpenti n i te and various per idoti te s  i nc luding harzburgi te (saxoni te ) ,  dun i te ,  and pyrox
enite occur in several areas of Curry County . T he la rgest body is that of the Joseph i ne u l tramafic sheet, 
wh ich  i s  located in the southeastern corner of  the County and wh ich  extends east into Joseph i ne County 
a nd south into Ca l i forn ia . Other important loca l i t ies are the Co l l ier Creek-Game Lake area , the area 
surround ing Snow Camp Mounta in ,  the Red F lat-Signa l Buttes area , and the I ron Mounta in  area .  I n  
addit ion to  these bodies, a number o f  sma l ler t hrust-p late remnants and re latively t h i n ,  sheared serpent in
ites occur i n  zones of major fau l ti ng .  As w i th the Colebrooke Sch ist , the presence of sheared serpent in ite 
i mp l ies an area of profound tecton ic  movement . Serpentin ite and peridotite form both the upper part of 
the thrust p l ate in a number of areas descri bed above and a l so the so l e ,  or lower part , of the upper p l ate 
in p laces such as the B ig Craggies and the area of Colebrooke Schist of Whi te Mounta i n ,  Summit Mounta in ,  
and Edson Butte i n  northern Curry County . Serpenti n i te ,  l i ke Colebrooke Schist ,  i s  often i nvolved i n  
landsl id ing; and the presence of  ubiqu itous landsl idi ng often obscures orig ina l  bedrock distribution . 

Degree of serpenti n i zat ion ranges from fresh harzburg i te a nd dun i te bodies i n  a few areas i n  the 
eastern part of t he County to comp lete a l terat ion where remnant primary ol iv ine and pyroxene m i nera l s  
are comp lete ly l ack i ng .  Most o f  the "peridot ites" o f  Curry County that reta in  their  pri mary texture conta in 
more than 50 percent by we ight of serpentine m inera l s .  U l tramafic rocks norma l ly have a re lative ly h igh 
magnet ic suscept ib i l i ty and show up as posi t ive anoma l ies  on a i rborne magnetometer surveys .  

Co leman ( 1 972, p .  23) reports: 
. . . . . "Aeromagnet ic  anoma l ies  re l ated to t he exposed serpent in i tes demonstrate that 

they are genera l ly th i n  tabu l or sheet s .  However, a noma I ies most certa i n ly  re
su l t ing from concea led masses of serpenti nite suggest that these tabu l ar bodies 
may dip steep ly i nto and beneath the Dothan graywackes and that the amount 
of  serpenti nite in the upper crust of th i s  area is more extensive than impl ied 
by the surface map . " 

I t is genera l ly accepted that these u l tramafi c rocks, formed i n  the lower crust-upper mant le zone 
beneath the ocean, represent the base of an oph io l ite sequence orig i na l ly over la in  by gabbro , submarine 
basa l t ,  and deep ocean sediments . These roc ks were then tectoni ca l ly emp laced i nto the conti nenta l crust . 

Age of the u l tramafic rocks is uncerta i n .  After their or ig i na l  format ion , recrysta l l ization probably 
occurred ,  fo l low i ng periods of partia l me l t i ng that resul ted from re lease of pressure dur ing the r i se of the 
rocks i nto the crust . Serpent i n ization probab ly began whi le  the rocks were st i l l  coo l ing as they first 
came i n  contact wi th  water-bearing format ions. Serpent in izat ion may have been gradua l ,  occurring as 
the necessary water became ava i l ab le  and as the rocks were further sheared duri ng the i r  l ong h i story of 
emp lacement .  D ick ( 1 976) obta ined an average K -Ar age of 150 m . y .  for a large number of gabbro ic 
a nd diorite d ikes a nd stocks i ntrud ing the Josephine peridotite body . Th is age i s  sim i lar  to age-dat i ng 
resu lts of the C hetco R iver gabbro complex (Hotz, 1 97 1 b ) .  

Add it iona l scientif ic reports re lated to  u l tramafic rocks i n  C urry County i nc l ude t hose by Himme l 
berg and Loney ( 1 973) and Loney and H imme l berg ( 1 976) o n  the Vu lcan Peak area and b y  Medar is  and 
Dott ( 1 970) on the Vondergreen Hi l l  body, about 6 m i  nort h of Gold Beach . 

M inera l -resource pote ntia l :  U l tramafic rocks are a source of chromite ,  n icke l ,  some copper, asbes
tos, and, possibly,  other i ndustr ia l  m i nera l s  i nc l ud i ng serpent in ite for adm ixture wi th  superphosphate 
fert i l izers and o l iv ine for use in refractory bri ck and t he production of foundry-cast i ng sand . A l though 
per idotite has been used as crushed aggregate, i t  is genera l ly considered i nfer ior for this purpose . A few 
magnetite-r ich  pyroxenites  and hornb lendic metapyroxeni tes have been prospected as a possi b le  source 
of iron i n  the v ic in i ty of T i ncup Peak (T . 37 S . , R .  10 W . ) .  
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Gabbro, metagabbro , a nd hornb lendic metapyroxen i te (gb, mg , hm) 

Geo logy: The l argest body of gabbro i c  rocks i s  mapped i n  the upper C hetco River dra i nage east 
of the Dothan Formation and west of the Pearsa l l  Peak peridot ite body . A few medi um-sized bod ies of 
gabbro ic  compos it ion associated w i th t he Ga l i ce  Format ion and u l tramafic rocks are mapped in t he v ic i n
i ty of Iron Mounta i n .  Sma l ler bod ies, i n c l ud ing gabbro dikes , are assoc iated wi th  u ltramafi c rocks i n  the 
Co l l ier Butte quadrang le wi th i n a 6-mi  rad ius  of Snow Camp Mounta i n .  A number of other scattered 
gabbro and d iabase d ikes of s imi lar age a l so penetrate u l tramafic rocks and rocks of the Rogue Formation . 

Most of the metagabbros appear to be tecton ica l l y  deformed and i n  part look much l ike amphi bo l i tes .  
Gne iss i c  metagabbros are mapped on the southern margi ns of  the l l l i nois-C hetco gabbro-d iorite complex, 
i n  the Big Cragg ies, at various poi nts a long the lower I l l inois R iver from C o l l ier Creek to I nd igo Creek 
and a long North Fork of  I ndigo Creek, where they are associated w i th Rogue Formation metavo l can ic  rocks . 
Areas of metagabbro are a l so mapped i n  t he v ic in ity of Maria !  i n  t he M u le Creek dra inage and a long the 
Rogue River downstream from Mar i a ! . I n  this area they are more or less in t imate ly assoc iated wi th  Rogue 
Format ion vo l can ic  rocks, and deta i l s  of the ir true d i str i but ion are incomp lete . Metagabbro mapped 
a long the Ca l ifornia border in the extreme southeastern corner of C urry County by We l l s and others ( 1 949) 
and Vai l  ( 1 977) is genera l ly less g neissic than the rest . 

M i nera logy of the gabbro varies wi th  degree of a l teration and wi th  t he i ni t ia l  whole-rock chemistry . 
Rocks i n  the large C hetco River comp l ex ,  as it is referred to by Hotz ( 1 97 1 b) ,  i nc l ude hornb lende gabbro ,  
two-pyroxene gabbro , hornb lende d iorite (epidiorite),  and  some i ntermixed quartz diorite . Bands of pyrox
en i te a lso occur, a nd a l terat ion of these rocks has produced t he exot ic and very coarse-gra ined hornb lende
p lagioc lase rocks of the upper C hetco area . T he metagabbros and epidior i tes are often banded and genera l l y 
have catac last ic textures , very l i tt le rema in ing pyroxene , abundant hornb lende, and some secondary epi
dote , a l b ite , c h lorite , a nd quartz . 

Coarse- to very coarse-gra ined hornb l ende-p lagioc lase rock or hornb lend ic  metapyroxenite (hm) 
that is mapped in the upper Chetco drai nage and Big Cragg ies area (Ramp, 1 975) can a l so be c l assed as 
a gabbro . The rock i s  descr i bed by We l l s and others ( 1 949) as pegmat i t ic  hornb lende d iori te and by D ick 
( 1 976) as pegmat i t i c  hornble nde gabbro . D ick imp l ies t hat these rocks are tru ly igneous i n  nature and 
t hat they i ntrude and crosscut the other o lder gabbro and gne issic pyroxenite as a large si l l - l i ke mass . 

M i nera l -resource potent i a l :  A few scattered su l fides i nc l ud i ng m i nor d i ssem inated pyri te a nd c ha l co
pyr i te have been seen in the gabbro, but no known commerc ia l  deposits have been found . The gabbro 
genera l ly has fa i r ly abundant magnetite, and a few magnet ic  anoma l ies wh ich show up over the mai n  
Chetco compl ex may i nd i cate s ign i fi cant concentrat ions of magnet ite . The gabbro and metagabbro are 
suitab le  for most aggregate usage , and the l arger b locks appear to be usab le as r iprap and jettystone .  

Diorite a nd re lated rocks (d i )  

Geology: The largest body o f  d iori te mapped i n  C urry County i s  t he Pearse Peak p l uton,  located 
mai n l y  on E l k  R iver .  Next i n  s i ze i s  t he body located o n  the upper Bo ldface Creek on the southeastern 
edge of the County . Among ot her sma l ler  bod ies are the hornb lende diori te body i n  the headwaters of 
D iamond Creek on the Ca l i forn ia l i ne and sma l l  bodies located on the head of Sixes River, at Co l l ier 
Butte , and on the south  f lank of I ron Mounta in . Lund and Ba ldw in  ( 1 969) descr ibe the geology and m inera l 
ogy of most o f  the d iorites i n  t he northern port ion of the County . 

The diorite body at the head of Bo ldface Creek (T. 40 S . , R .  l O W . )  is described by We l l s and . 
others ( 1 949) as granodiorite conta in i ng pendan ts of part ly  serpent in ized saxonite cut by hornb lend ite . 
T he Nort h Fork D iamond Creek d iori te to the sout h of t he Boldface Creek body is described by We l l s and 
others ( 1 949) as granod ior ite ly i ng a l ong the east s ide of an equa l ly l arge mass of b lack hornb lende-r ich 
d iorite . · 

A number of the "d iorite " pi utons, a l t hough re lat ive ly sma I I ,  are actua l ly m ixtures of more t han  
one igneous rock type with  vary ing m i nera l  conte nt .  "Quartz diorite " i s  found at a few p laces w i th i n  
and a long the east marg in  of the large gabbro complex on the  upper C hetco dra i nage . Some sma l l  d ikes 
penetrat ing the Joseph ine u l tramafic rocks are of var iab l e  composit ion from rhyo l i te and dacite to d iabase , 
hornb lende dior i te ,  and gabbro . T he d ikes of dac i t ic  and rhyo l i t i c  composit ion are s im i l ar to those 
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i ntrud i ng the Dothan Format ion, and are designated as "Ti". D ick ( 1 976) obta ined a K -Ar age date of 
24 m . y .  (ear ly  M iocene) for a d ike on the C hetco River near Broken Cot C reek (T . 39 S . ,  R .  1 0  W . ) .  
Most of the diorites have medi um-gra i ned gran i t ic  texture and were apparent ly emplaced s l ight ly l ater 
than the gabbro but duri ng the Late J urassi c N evadan orogeny . 
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M inera l -resource potentia l :  Go ld m i nera l ization i n  the pre-Nevada n  rocks is be l i eved to be re lated 
to the dior i te (gran i t ic )  p l u tons tha t  furn ished heat and some of the volat i le consti tuents necessary to gather , 
transport, and deposit mi nera ls found i n  ore-beari ng quartz ve i ns .  T he size of gran i t ic  int rusive bod ies 
apparent ly has no corre l ation to the amount of associated m i neral izatio n .  Even sma l l  dac ite o r  d iabase 
d ikes are be l ieved to have i nfl uenced m inera l izat ion in some areas of t he K lamat h Mounta i ns (Hotz, 1 97 1 a) . 

Loca l ly ,  d ior ite rocks have been used satisfactori l y  i n  C urry County as c rushed road-aggregate 
materia l .  T he degree of decompos it ion affects the qua l ity . Other poss ib le  uses for t he fresh ( unweathered) 
d ior ite i nc l ude bui l ding stone or riprap .  

Dothan-Otter Point Formations (Jdo, Jv)  

Geology: T he Dothan and Otter Po int Formations, wh ich  are  of the  same age and somewhat s im i l ar 
l it ho logies, cover a larger area than any of the other  rock format ions, approx imate ly  one-ha l f  the tota l 
area of C urry County . Fossi I s  found a long the Chetco River a short d istance upstream from the mouth of 
Bou lder Creek (sec . 7, T. 38 S .  , R .  1 1  W . )  (Ramp, 1 969) estab I ish the age of the Dothan  as la test J urassi c  
(Tithonian stage) ,  equiva l ent t o  the Otter Point Format ion . T he formation, named for exposures a t  Otter 
Poi n t  (Koch , 1 966) , consists of a fractured to h igh ly sheared sequence of graywacke a nd mudstone w i th 
subord i nate c hert, andesi t ic  and keratophyri c  brecc ia,  p i l low basa l t ,  m i nor cong lomerate , and occasiona l 
I imestone le nses i n  the graywacke-mudstone sequence . 

Type loca l i ty for the Dothan Formation, named by Di l le r- ( 1907) ,  is a long Cow Creek i n  southern 
Doug l as County . L i tho logy of rocks of the Dothan Formation is qu ite s im i la r  to those of t he Otter Poin t ,  
but the  Dothan Formation has a lower percentage of vo lcan ic  rock and has  been  notab ly  less sheared . 
The mineralog ica l  makeup of t he sandstone a l so d iffers i n  that t he source mater ia l  for t he eastern Dothan 
apparent ly i nc l udes a greater amount of p l uton i c  rock such as q uartz dior ite whi l e  the source of the 
western Dothan and Otter Point inc l udes a l arger percentage of andes i t ic  rock (M . C .  B lake , J r . , persona l 
communication, 1 977) .  

Graywacke sandstone of both formations i s  norma l ly qu ite fractured and penetrated by sma l l  quartz 
and occasional ca l c ite ve in lets . I ndex fossi l s  Buchia pioch i i  are found i n  both formations . Near t he 
mouth of E uchre Creek,  we l l -preserved Buch iaPfOC11l i occur i n  sma l l l imestone lent i l s  i n  t he sheared 
Otter Poi nt sandstone-si l tstone sequence (R . G .  Co leman,  persona l  communicat ion,  1 975) .  

Structura l ly ,  the Dothan and Otter Po int Formations form the lowest rocks i n  the sect ion . T hey 
have been thrust under o lder format ions i nc l ud i ng Colebrooke Schist, u l tramafics, Rogue Format ion , and 
Ga l ice Formation. C retaceous and Tertiary sed iments unconformably over l ie t hese format ions . The 
Dothan Formation is  equiva lent to the Franc i scan Formation to the south in Ca l iforn ia .  

M inera l-resource potent i a l :  The  Dothan and Otter Po i nt Formations genera l ly l ack any metal l i c  
mi nera l -resource potentia l .  T he massive graywacke sandstone has been used for road meta l i n  areas where 
rock of better qua l i ty is not ava i labl e .  T he metavolcanic rock ,  i nc l ud i ng pi l low basa l t  and greenstone 
(a l tered tuffs and breccias), is of fa i r  qua l i ty for road-meta l use . Some quarries in Dothan vo lcanic rock 
have suppl ied riprap and some jettystone (see Tab l e  2 ) .  Col ored banded cherts of the Dothan and Otter 
Poi nt Format ions are the sources of jasper pebb les found on the beach and co l lec ted by rock hounds for 
lapidary use . An exce l lent examp le  of mu l t ico lored banded chert is Ra inbow Rock, wh ich  crops out on 
the beach  about 3 . 5  m i  nort h of  Brookings. Larger chert bodies, such as those on  the C hetco River near 
t he big bend south of H igh  Pra i r ie (T . 38 S . , R .  12 W . ) ,  may have app l ication as aggregate . Manganese
bear ing c herts are a lso found in the Dot han and Otter  Point Format ions . I f  suffi cient weat her i ng and l each
ing out of the si l ica has occurred w ithout much erosion, a res idua l concentrat ion of manganese oxides may 
be found on the surface, for examp le ,  the Long R idge prospect (se c .  1 3 , T .  38 S . ,  R .  1 2  W . ) .  
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Cretaceous sed ime ntary rocks (Km, K u) 

Geology of sed imentary rocks of lower C retaceous age (Km) :  Lower Cretaceous rocks i nc l ude the 
Humbug Mounta i n  Congl omerate , Rocky Poi nt Format ion ,  and Myrt l e  Group. The Rocky Poi nt Format ion,  
which i s  the name g iven by Koch ( 1 966) to a sequence of a l ternat i ng sandstone and mudstone exposed in 
sea c l i ffs nort h of Humbug Mounta i n ,  conta i ns some interbeds of chert-pebb le  cong lomerate .  T he Rocky 
Point Formation over I ies and grades i nto t he Humbug Mounta i n  Cong lomerate . Rocks best exposed at 
Humbug Mounta i n  a long the coast and to the north in the v ic i n i ty of Port Orford form the Humbug Mounta i n  
Cong lomerate and Rocky Poi n t  Formation ( Koch , 1 968) . The Humbug Mounta i n  Cong lomerate i nc ludes 
severo I thousand feet of massive , th i ck-bedded , we I I -i ndurated cong lomerate wh ich  grades upward i nto 
dark-gray sandstone .  C lasts in the cong lomerate, in order of decreas ing abunda nce, inc I ude chert , schist, 
d iorite , greenstone ,  sandstone, and quartz , as we l l  as a few pebbles of arg i l l i te ,  phy l l i te , and dac ite 
porphyry . 

The Myrt le Group, orig ina l ly mapped as a format ion by D i l l er ( 1 898) i n  the v ic i n ity of Myrt le  
Creek i n  Doug las  County and la ter mapped i n  the Port Orford quadrang le (D i l ler ,  1 903) , i nc l uded a l l  
area sedimentary rocks o lder than the Tertiary . Later mapping has led to the division of D i l ler ' s  Myrt le  
Formation i nto the Ga l i ce, Dothan,  and O tter Po int  Formati ons, as  we l l  as the Cretaceous rocks of Humbug 
Mounta in  Cong lomerate a nd Rocky Point Formations . 

D i ffic u l ties have been experienced i n  subdivid i ng Myrt le Group rocks from the Otter Point Formation, 
for examp le ,  in the area a long bot h s ides of the Rogue R iver from 3 to 7 mi above the mouth . I n  mappi ng 
done for th is  report , Lower Cretaceous sedi ments have been subdiv ided from rocks previous ly  mapped as 
Otter Poi nt . A few ,  poorly preserved ,  broad-she l led Buchia fossi l s, bel ieved to be Ear ly Cretaceous i n  
age , were found i n  mudstones on the north side of  the r iver a t  about t he section l i ne between sees. 1 0  
and 1 1 ,  T .  36 S . , R .  1 4 W .  D i st i nctive chert-pebb le  cong lomerates of the Myrt le  Group are exposed 
at severa l  p l aces i n c l udi ng Pebb le Hi l l ,  Hunt ley Spr ing ,  and Horse Sign Butte (see F igure 2) . 

Geo logy of Late C retaceous rocks i n  the Cape Sebast ian area (Ku) :  Dott ( 1 97 1 )  descr ibes Late 
Cretaceous fossi l -bear ing sed imentary rocks in the vic in ity of Cape Sebast ian , extend ing south a l ong the 
coast to a poi nt near the mouth of Houstenader Creek (sec .  9, T .  39 S . , R .  1 4  W . ) .  He divides the rocks 
i nto two new format ions: Cape Sebast ian Sandstone , about 900 ft thi ck; and t he over ly i ng Hunters Cove 
Formation , about 1 , 000 ft th ick . The Cape Sebast ian Sandstone i nc l udes some cong lomerate near the 
base conta i n i ng c lasts derived in part from rocks of the unconformab ly underly i ng Dothan-Otter Point 
Formations . The sandstone, which wea thers to l i gh t  tan ,  is very massive, arkos ic,  a nd often disp lays cross 
beddi ng .  T he over ly ing Hunters Cove Formation is a sequence of a l ternat i ng th in sandstone and mudstone 
layers . Dott ( 1 962) mapped 1 , 500 to 2, 000 ft of Upper Cretaceous sed iments in sea c l i ffs extending 0 . 5  
m i  northeast of B lack lock Poi nt (sec .  1 9 ,  T .  3 1  S . , R .  1 5  W . ) .  Dott ( 1 97 1 )  corre lated these rocks with 
the Hunters Cove Formation . A s im i lar  mudstone-s i l tstone seq uence was mapped by Lent ( 1 969) i n  a down
fau l ted graben on Edson Creek (sees. 3, 4 ,  and 5 ,  T .  32 S . , R .  14  W . ) .  T hese Upper Cretaceous sed iments 
of the Cape Sebastian and Hunters Cove Formations have been deformed and common ly have d ips of 40° or 
greate r .  

M i nera l -resource potent ia l :  Sed imentary rocks of  Cretaceous age have l im i ted potent ia l . Some use 
has bee n made of the more massive sandstone and congl omerate for fi l l  and subgrade road meta l . T hey are 
not norma l ly considered hard enough for use as surface road meta l or riprap . Late C retaceous mass ive 
sandstone may a l so have l im i ted app l i cat ion as bu i ld i ng stone . 

Tertiary sediments (Ts) 

Geology: Rocks grouped under Tert iary sed iments (Ts) on the geo log ic  map (P late 1 ,  in pocket) 
i nc l ude severa l formations be longing ma in ly  to the Umpqua "Group" that Ba ldw in  and others ( 1 973) and 
Ba ldwin ( 1 974) have subd iv ided i nto t he lower Roseburg Format ion ,  m iddle Look ingg l ass Formation, and 
upper F lournoy Formation . On ly  sma l l  areas of the Roseburg Format ion are found i n  Curry County , occurr i ng 
i n  patches a long t he northern border and a sma l l  area a long the fau l ted western marg in  of und i fferentiated 
Tert iary sediments in the Agness-l l l ahe area . Most of the rema inder of t he area between  ll l ahe and Tate 
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Creek is des ignated as F l ournoy by Ba ldwin ( 1 974) . T he north f lank of Moon Mounta in  (T . 32 S . , R .  1 4  W . )  
is a l so designated as F l ournoy . A nearby 2-mi -wide patch north of l l l ahe i s  mapped as Looki ngg l ass Form
ation, as are most of the rema in ing areas of Tertiary sed i ments mapped i n  t he County (Ba ldw i n ,  1 974) . The 
l i thology of the Tertiary sediments i nc ludes rhythm ica l ly bedded sandstone and shale with p i l l ow basa lts i n  
the Roseburg Formation; a th ick ,  mass ive , cong lomerate base and over ly ing rhythm ica l ly bedded sandstone 
and si l tstone in the Look i ngg lass Formation; and a th ick,  mass ive , o l ive-green ,  m icaceous sandstone wi th  
a few pebbles near the base and an  over ly ing gray si l tstone with m inor i nterbedded sandstone i n  the F lournoy 
Format ion . A profound angu lar  unconform i ty occurs between the Roseburg and Lookinggl ass Formations, 
and a sma l ler a ng le unconformity exists between the Looki ngg lass and F l ournoy Format ions . Tota l th ickness 
of the Tert iary sed ime nts i n  Curry Cou nty is on ly a fraction of the i r  aggregate th ickness to the northeast i n  
Coos and Doug las Counties, where a tota l of  about 20, 000 ft of sed ime nts and under ly ing p i l low basa l ts 
make up the Umpq ua "Group . "  

T he Roseburg Formation genera l ly d ips fa i r ly  steep ly  i n  comparison wi th  other units e�cept near areas 
of profound fau l t ing as a l ong the nort h-trending Coqu i l le  R iver fau l t ,  wh ich  marks the western boundary of 
the Tertiary sed iments north of Agness . Tert iary sed iments mapped in C urry County range in age from Pa leo
cene to ear ly m idd le Eocene (Ba ldwi n ,  1 974) . The sma l l  patch of o ld  stream grave l s  in Gold Basin is dated 
as Miocene or P l iocene by We l l s  and others ( 1 949) . 

M inera l -resource potent ia l :  P i l low basa l ts of the lower Te rt iary Roseburg Format ion are a ma jor 
source of stone mater ia l i n  Coos County to t he north  but do not occur i n  large deposits i n  C urry County . 
The Tertiary sed iments are of i nterest mai n ly for coa l beds that occur i n  the Lookingg lass Formation on the 
upper Sixes R iver and near the base of the F l ournoy Format ion near the mouth of Shasta Costa Creek in 
t he Agness area . T he b lack-sand depos it on Horse Sign Butte r idge (T . 36 S . , R .  1 1  W .) is corre lated 
wi th  Tert iary sediments (Ba ldw i n ,  1 968) . 

Tyee Formation (Tet) 

Geo logy: T he Tyee Format ion is composed of c l i ff-form ing ,  rhythmica l ly bedded , buff to greenish
gray , medium- to coarse-gra ined, mi caceous sandstone and dark mudstone with mass ive ,  cross-bedded , 
pebb ly sandstone and cong lomerate . The Tyee Format ion caps ol der Tertiary sed imentary rocks a l ong 
the Coos County l i ne north of l l lahe and west of Moria!, as ,  for examp le , at Hang ing Roc k .  

M inera l -resource potent i a l :  The Tyee Formation i s  coa l beari ng i n  the Eden R idge area a short 
d istance nort h of the County l i ne, but its exposures in C urry County are very l im i ted . No coa l  measures 
are reported for this portion of the formatio n .  

Tertiary i ntrusive rocks (T i) 

Geology: A number of daci t ic  and rhyol i t ic  d ikes and si l l s i ntrude the Dothan Formation and the 
Josephine peridotite body . D ikes and si l is are co nee ntrated to the north of Brook ings and in the areas 
of W i nchuck R iver and Mount Emi l y .  Dac i te di kes i ntrudi ng peri doti te in the southeastern part of the 
Coun ty ,  a l though mapped w i th other i n trusives as  " d i ke roc ks , " are probab ly most ly  Tertiary in age . 
Dick ( 1 976, p .  92) determi ned by K -Ar geochronology of potass ium fe ldspar from a d ike on the C hetco 
River above Broken Cot Creek (T . 39 S . , R .  l O W . )  that the age of the dike is 25 m . y . ;  Dott ( 1 97 1 , 
p .  50) reports a K -Ar whole-rock determ i nat ion from a d ike at Harr is Beach State Park yie lded a date 
of 30 ± 1 m .y .  The Tertiary i ntrusive rocks are therefore late O l igocene or ear ly M iocene in age . 
Widmier ( 1 962) proposed the name "Emi ly  R hyo l ite , " descr ibi ng the rocks as rhyo l ite porphyry , occurr i ng 
as d ikes and s i l l s  that are more or less concordant wi th  the Dothan sed iments they i ntrude . T he dikes 
vary from a few inches to more than 0 . 5  mi in width (F igure 3) . 

M inera l compos it ion of the rhyo l i tes is reported by W idmier ( 1 962) to i n c l ude quartz , orthoc lase , 
p lag ioc lase , and amphibole phenocrysts i n  a fi ne s i l iceous matrix . T he rhyo l i tes a l so conta i n  accessory 
i ron m i nera l s ,  z i rcon, and graphite i n  some dikes . Dott ( 1 97 1 , p .  50) describes a few, sma l l ,  west
trend i ng ,  dark-gray d iorit ic to gabbroic d i kes which cut Otter Point strata a long the coast between 
T homas Creek and Horse Pra i rie Creek i n  sees .  2 1  and 28, T .  39 S . ,  R .  1 4  W .  A fresh sample of one of 
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these sma l l  ( 1 - to 2-ft-th ick)  d i kes taken from a U . S .  Highway 1 0 1 roadcut was dated by whole -rock 
K-Ar dat i ng as 28 ± l m . y . , essentia l ly t he same age as the Em i l y  Rhyo l i tes .  The weathered dac i tes 
and rhyo l i tes are a l i ght tan to darker brown wi th  concentr ic brown bands . Fresh surfa ces are mott led 
l ig ht gray . 

But ler  and M i tc he l l ( 1 9 1 6, p .  35) descr i be the occurrence of a coarse.:.gra i ned syeni te porphyry 
d ike on Mount Emi ly . Sma l l  d ikes fi t t ing this description were mapped on and near the top of Mount 
Em i ly  dur i ng the present study . 

M inera l -resource potentia l :  The rhyo l i tes and daci tes have been used loca l ly for decorat ive and 
bu i lding stone and appear to be we l l  su i ted for th i s  use . Rhyo l i tes have a lso been quarri ed for use as 
road-base rock and surfac ing . A few old prospects in t he Mount Em i l y  area a l l  appear to be d irect ly  
re lated to the rhyo l ites which i ntrude the Dothan Format ion . Reported occurre nces i nc l ude go ld , z inc,  
mo lybdenum, and a poss ib le mercury-arsen i c  geochem ica l  hal o .  No commerc ia l  meta l deposi ts have 
been found to date , but furt her exp lorat ion of the area may be warranted . A l though no test i ng is k nown 
to have been done , it is possib le

. 
that in areas of suffi c ient ly deep weather ing , t he rhyo l i tes may deve lop 

a l ight-fir ing c l ay wh ich  may be su itable for f ire br ick or other ceramic use . 

Tert iary stream grave l s  (Tg) 

Geo logy: Cemented stream grave l s  covering an area of about 250 acres are deposited on a re lat ive ly 
f lat  erosiona l surface in  Gold Basi n a t  an  e l evation  of about 4, 000 ft  (Ts . 37, 38 S . ,  R .  10  W . ) .  The grave l 
deposi t  is reported by D i l l er ( 1 9 1 4, p .  96) to be as m uc h  as 1 1 0 ft th ick where best exposed at its southern 
edge, but it th ins rapid ly to the east and west . We l l s and others ( 1 949 , p .  1 6) suggest a Miocene or P l io
cene age for the grave ls . T he grave l s  a re deposited on gabbro bed rock . 

M i nera l -resource potent i a l :  These grave l s  have been tested for go ld content,  and a mi nor amount 
of p lacer m in i ng has been conducted at the very head of l i neup Creek w here the grave l s  are weathered . 
Va l ues are reported to be very l im ited (D i l l e r ,  1 9 1 4, p .  96) . 

Unconso l idated Q uaternary deposi ts (Qus) 

Geology: T hese deposits i nc l ude beach  sand on present beaches and e levated terraces; dune sand; 
stream-deposi ted a l l uv ium,  both in present streams and in e levated bench grave ls; and g lac ia l  mora i ne 
mater ia l .  T he sca le of the geo log i c  map accompany i ng th is  report does not permit  deta i led presentation 
or subd iv is ion of these mater ia l s .  A better description of them and presentat ion on l arger sca le maps is 
ava i lab le for the western part of t he County (Beau l ieu  and Hughes, 1 976) . 

Four leve ls of mari ne-terrace deposits are recognized a l ong the coastal area . The upper terraces 
a re o lder and more deep ly  dissected by erosion . Beach sands i nc l ude fi ne ,  quartz-r i ch ,  gray sands w i t h  
a few thi n horizons o f  wave-concentrated,  heavy-mi nera l bear ing b l ack sand and sma l l  areas o f  w i nd
depos i ted dune sand . Major streams dra i ni ng  C urry County have an abundant supp ly of sand and grave l 
(a l l uv i um)  of fa i r  to good qua l i ty a long t he i r  l ower reaches . A number of sma l l ,  isol ated areas of  h igh 
and lower bench grave l s  can be found on  r idge tops and f lanks of ri dges and terraces . 

A few sma l l  patches of g lac ia l morai ne occur a t  the head of the Box Canyon Creek drai nage be low 
Vu l can  Lakes (T . 39 S . ,  R .  1 1  W . ) , on Fresno Creek , at t he head of t he creek between Broken Cot and 
Madstone Creeks (T . 39 S . ,  R. l O W . ) , and at Game Lake (T . 36 S . ,  R. 1 2 W . ) .  T he mora i ne deposits 
are u nsorted, coarse to very fi ne ,  rock mater i a l  that is genera l ly poor ly cemented . 

. 

M i nera l -resource potent ia l :  T he pr inc ipa l  resource va l ue of the unconso l i dated Q uaternary deposits 
i s  in the production of sand and grave l .  Ava i l ab i l ity and qua l ity of th is  resource are covered i n  a later 
c hapte r .  A l though the regu lar  gray-col ored beach sands and dune sands have had I i t t le  commerc ia l  

·app l ication, dune sands i n  other  areas have been  shown to be  su itab le  for mak i ng g l ass (Carter and others, 
1 964); for examp le , there i s  a m inor estab l i shed use of Coos County sand for foundry-cast i ng sand and 
sandblast i ng (Ba ldw in  and others, 1 973) . 



Figure 2. Horse Sign Butte, facing northeast. The 
butte is composed of Lower Cretaceous Myrtle 
Group chert pebble conglomerate beds which dip 
gently away from the viewer. 

Figure 3. Small dacite or rhyolite dike in sheared 
Dothan Formation sediments exposed on south side 
of Mount Emily. Note geologist's pick for scale. 
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Block-sand lenses and layers found in terraces and bock beaches contain varying amounts of chromite, 
gold, platinum, and various other heavy minerals that hove some value if concentrated in sufficient quantity. 
Stream-deposited gravels on benches and bars are known to contain gold values in a few areas of Curry 
County. The better known areas include the upper Chetco River and the Little Chetco, Carter, Bobyfoot, 
and Slide Creeks (T. 38 S., R. 10 W. ); Bonanza Basin at the head of Boulder Creek, tributary to Lobster 
Creek; and the Sixes River, mainly the South Fork and the main stream below the forks. Platinum is also 
a minor constituent of some of these deposits and has been noted in the upper Chetco drainage (Ramp, 1975, 
p. 40). Mineral-resource potential of offshore unconsolidated sediments has been tested in only a recon
naissance manner (Clifton, 1968). 

S t r u c t u r e  

Attempting to describe in simple terms a complex structural area such as Curry County is a difficult, 
if not impossible, task. It has been attempted by Beaulieu and Hughes (1976, p. 35-38), and a brief 
summary of the tectonic history is given in this section. 

Figure 4. South end of Big Craggies, facing southwest. Dashed inked line is approximate 
thrust fault contact of metagabbro and serpentinite klippe overlying Dothan Formation 
sediments. 
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T hrust fau l t i ng 

T he pr i nc ipa l structura l feature in Curry County is a complex system of thrust fau l t i ng i n  wh ich  
re l at ive d i sp l acement of  the  over ly ing pl ates i s  i n  a west to northwester ly d i rection and of the  under ly ing 
p lates is i n  an east to southeaster ly  d irec t io n .  Some bas ic  observations regard i ng this system of thrust ing 
are as fo l lows: 

1 .  More than one p lane of t hrusti ng i s  present . These p lanes appear to converge 
a nd i ntersect i n  the upper C hetco area . 

2 .  Rock formations c loser  to the p l anes of thrust ing d isp l ay a greater degree of 
tecton ic  metamorph ism and form gneiss, sch ist I phy l loni te,  and me lange . T he 
Colebrooke Sch i st and amph i bo l i tes are good examp les of tectonic meta
morph ism . 

3 .  Older format ions genera l ly occur i n  the upper p late (see F igure 4) . 
4 .  T he western port ion o f  the t hrust p lane i s  a n  undu l at ing b lanket l ike feature 

that becomes steeper and p l unges at its l i ne of emergence (the easternmost 
exposures) . 

5 .  Lands l id ing and numerous h igh-ang le fau l ts have compl i cated t he overa l l  
structura l picture . 

6 .  Sheared serpent inite has been drawn i nto most o f  the major fau l t  zones .  

H igh-ang le  fau l t ing 

Severa I younger, h igh-ang le,  near ly verti ca I ,  north -trendi ng fau I ts and shear zones have offset 
t he mai n  p lane of t hrusting (see P late 1 ,  cross section A-A ' ) .  Ma jor examples  of th i s  nort h-trendi ng 
fau l t  system i n c l ude the fau l t  wh ich  marks the contact between the Dothan and Rogue Formati ons i n  the 
v ic i ni ty of Maria ! ,  the Coqu i l l e River fau l t  extending nort h from Agness , and the Mounta i n  We l l  fau l t  
(Co leman,  1 972) , which spl its the large patch of Colebrooke Sch i st and appears to  have a h i nge or  rota
tional d i sp lacemen t .  A number of ot her fau l ts and shear zones be long i ng to th is  system are present i n  the 
area ,  a nd the principal  ones are mapped . T he presence of sheared serpent in i te w it h i n  Otter Poi nt and 
Dothan terrane is probab ly  best expla ined by i ts penetration a l ong these h igh-ang le  fau l ts and shear 
zones .  The serpent in i tes over ly ing these younger rocks are erosiona l remnants of thrust p lates and land
s l i de b locks that ,  in  some cases, have migra ted a cons iderab le  d i stance downs lope to the i r  present 
posit ions and have become i ntermixed with the jumbled sed imentary rocks . 

Lower Cretaceous sed imentary rocks of the Myrt le Group occur both above and be l ow the thrust 
p late . W here they are found above, they are i nterpreted as havi ng been deposi ted unconformably on top 
of t he o lder rocks i n  the upper p late and carried a l ong with them duri ng movement of t he thrust . T hese 
rocks were l ater downfau l ted a l ong the system of h ig h-ang le faults in areas such as Windy Va l ley and 
Agness so that they have been  protected from erosion . 

Age of fau l t i ng 

T hrust i ng may have begun dur ing l atest J urass ic t ime , perhaps immediate ly fo l l ow i ng the Nevadan 
orogeny and dur ing deposit ion of  the Dothan and Otter Poi nt Format ions . The thrust i ng then cont inued, 
perhaps i n  surges,  dur i ng the Cretaceous and apparent ly ended i n  the ear ly Tertiary . Ba ldw in  and Lent 
( 1 972,  p. 1 25) suggest that t hrust ing of the Colebrooke p late at Edson Butte in t he nort hern part of Curry 
County occurred duri ng ear ly Eocene time . Most of t he high-ang le  fau l t i ng  probab ly  began after the 
period of thrust ing . Moveme nt a long a few h igh-ang l e  fau l ts took p lace prior to deposit ion of Tert iary 
sed iments and then occurred again fo l lowing deposit ion of t hese sedime nts . T h is pattern of repeated move
ment is true of the Dothan-Rogue boundary fau l t  extend i ng southwester ly from Mari a ! . M inor but d ist i nct 
offsets can be seen in t hese ear ly midd l e  Eocene sed iments ( F lournoy Format ion) (Ba ldw i n ,  1 974) that 
over lap the fau l t ,  both  on Burnt R idge and on the ridge wh ich  extends west from Bobs Garden Mounta in . 

Most of the h ig h-ang le  faults have profound ly displaced Tertiary sed iment s; a nd a few may we l l  
have susta ined some movement as late as early Quaternary t ime , thereby offsett i ng P l iocene beds (Bea u l ie u  
and Hughes, 1 976, p .  38) . Beau l ieu and Hughes ( 1 976 , p .  42) suggest that a l l  fau l ts i n  C urry County 
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are present ly i nactive , with  the poss ib le  exception of the Port Orford shear zone , a zone of h igh ly sheared 
rock about 1 to 2 mi wide extending in a northwester l y  d irect ion through Cape B lanco , Port Orford , and 
the Humbug Mounta i n  area , 

Fold ing 

A l l  rock formations except the unconso l idated Quaternary sed iments have been fo lded to some extent . 
Most of the older format ions, i nc l uding the Colebrooke Sch ist and the Rogue and Ga l i ce Formations, have 
been t ig ht ly fo lded and, in many areas, overturned , Dips are genera l ly steep, and the fo ld ing pattern is 
genera l ly isoc l i na l , The Dothan and Otter Po int Format ions are a l so fo lded , and ,  except for a few sma l l 
sca le  drag fo lds near zones o f  i ntraformational sheari ng and thrust ing,  the fo ld ing i s  genera l ly more gent le 
and open than that of t he o l der  formations. 

Areas of very steep ly  di ppi ng beds a nd some areas of overturned beds a lso occur in Cretaceous 
and Tertiary sed imentary rocks . Away from the fau l t  zones , the fo lds are genera l ly more ope n ,  and d ips 
are re lat ively gent l e .  Axes of fo ld ing genera l ly trend i n  a northerly direction ,  a l t hough l oca l east-west 
axes of fo ld ing are found in Tert iary and Cretaceous rocks i n  the northern part of the County . 



I I  

ROC K-MATER IAL  RESOURCES 

G e n e r a l 

Rock materia l  is any natura l ly formed mass of  consol idated or unconso l idated m i ne ra l  matter,  and 
the term i s  a l so app l i ed to those m i ned  products that are obtai ned from such a mass . Deposits i nc l ude 
c lay and sha l e ,  sand and grave l ,  a nd stone . M ined products i nc l ude mater ia l m i ned as pit  or quarry run, 
a nd/or processed by crush ing , a nd/or screen ing ,  011d/or dry ing . Processing does not i n c l ude ca lcJn i ng 
or other treatments by wh ich physica l characteri sti cs of  the rock materia l are changed . 

T he on ly rock materia l s  t hat have been m ined i n  C urry County are sand and grave l ,  stone (both 
crushed and d imension) , a nd m i nor amounts of c lay . The importance of fie l d  survey i ng of each s i te that 
has evide nce of past m i n i ng cannot be overstressed . T hese sites have "grandfather "  zoning rig hts , and 
much of the data needed for p l ann ing is obtainable on ly  by on-site exam i nat ion . A l though much of  the 
data on i nd iv idua l m i ni ng si te s  submi tted to pub l i c  agencie s  by owners are , by law , confidenti a l ,  data 
obta i ned by the State Department of Geo logy and Mineral I nd ustries on-site survey can be publ ished . 
Lands that showed no evidence of past m i n i ng were not surveyed,  even though t hey may contain future 
reserves . The U .  S . Forest Serv ice has a few sites that we re not found by th is  survey , but they probab ly 
do nat number more than  1 0  percent of the present tota l . A survey of  a l l  rock-materia l reserves of Curry 
County is beyond the scope of this report . 

C l a y s  

Use of natura l c lays from Curry County has been very l im ited . The Squaw Va l ley Br ick Company , 
a sma l l  br ick p lant l ocated i n  the NW* sec .  4, T .  36 S . , R .  1 4 W . ,  operated for a short t ime i n  the 
1 920 ' s  (J . W .  LeC la ir 1 persona l communi cation , March 2 ,  1 977) . C l ay was obta i ned from a sma l l  s l ide 
of weathered Myrt l e (? ) sha l e .  Absence o f  a large p i t  i nd i cates very l im ited production . A few areas 
of deep ly  weathered rock , i nc l ud ing  landsl ide areas in Dothan-Otter Point Formations a nd some Cretaceous 
and Tertiary sed imentary rocks, have produced common c lay of untested qual i ty .  

Considerab le  fie ld  work , test ing , and research wou l d  be needed to eva l uate proper ly  the c lay
resource potent ia l  in C urry County . I t  seems poss i bl e  that some of the more deeply weathered  areas of 
rhyol i te (T i )  in t he v ic in ity of Mount Em i ly and W inchuck River may produce a fa i r ly  l ight-fir i ng ,  poss ib ly  
h igh-temperature ceramic c l ay .  Some i nvestigat ion of th is  possib i l i ty may be j ustified . 

T he d i stance from any market and the sma l l  population base of C urry County may prec l ude the ex
p lorat ion and deve l opment of c l ay or sha le  resources for the production of brick and t i l e  and/or l ig htwe ight 
aggregate . 

D i m e n s i o n  S t o n e 

T he most used  and undoubted ly  most attract ive rock for bu i l d i ng stone i n  C urry County is Tertiary 
rhyo l ite that occurs as smal l d i kes i n  the area north of Brook ings to near Carpenterv i l l e ,  i n  the Mount 
E m i l y  area ,  and southward to the W i n  chuck River . Th i s  rock ,  w hich  is buff co lor w i th  darker redd ish-brown 
bands of  i ron  oxide sta i n ,  appears to be of adequate strength and suffic ient l y  resistant to chemica l  weather
i ng to be suitab le  for construction use . Some stone from the q uarry (Tab le  2, rock-materia l s ite 504) near 
the quarter corner , sec . 32, T .  40 S . ,  R .  1 2 W . ,  a nd sec . 5, T .  41 S . ,  R .  1 2 W . , about 1 mi north of the 
Winchuck River , has been used for bui ld i ng stone . A few other rock formations are probably suitab l e  for 
use as bui l d i ng stone but wou ld requi re carefu l se l ect ion to obtai n  best resu l ts . 

B l ueschist, sandstone of the Tyee Format ion,  and basa l t  have bee n used to a I im i ted extent i n  Coos 
County (Ba l dw in  and others , 1 973,  p .  66-67 ) .  T he sma l l  b l uesch ist bod ies scattered over the Otter Poi nt 
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Format ion i n  northern C urry County may afford a few sites for quarry i ng bui ld i ng stone . Some p laty phy l l i tes ,  
metacherts , and "greenstone s "  of the Co lebrooke Schist a l so appear to be su i tab le  for use as bui ld ing stone . 
Softer schi stose materia l would have to be re jected . Fresh (unweathered) igneous rocks, ma i n ly Pearce 
Peak d iorite exposed a long E lk River , should be qu ite su itable for bu i ld i ng stone . Sandstone , i nc l udi ng 
graywackes from the Dothan Format ion,  where not h igh ly fractured, may have l im ited use . Some of the 
massive Upper Cretaceous sandstone near Cape Sebast ian ,  such as that i n  the q uarry near the mouth of 
Meyers Creek ,  has bee n  used to a l im i ted degree a nd appears suitab le  for certa i n  types of construction . 
B locky chert , often attract ive ly co lored , that occurs in the Dothan-Otter Poi nt Format ions may a l so have 
l im ited use . A stone mason, arch i tect,  or other qua l i fied person shou ld be consu l ted prior to usi ng any 
g iven rock type in construction to be sure the mater ia l  has the desired physica l properties . 

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

Rock-materia l survey-data tab le and m inera l and rock-materi a l  l oca l it ies  map 

Genera l :  T he Department l ocated 2 1 1 rock-mater ia l  sites w i t h i n  C urry County . T he  sites are 
p lotted on t he map showi ng mi nera l and rock-materia l  loca l i t ies ( P late 2, in pocket) .  C i rc les on the 
map i ndi cate sand and grave l  locations; tr iang les i ndi cate stone quarri es; squares i ndi cate other mi nera l 
deposi ts . More deta i l on  grave l resources by river corr idor rather than by i ndivi dua l sites i s  presented i n  
t h e  section enti t led "R iver corridor maps" and shown on  larger sca le maps (P late 3, i n  pocket) . 

Data for sites are shown i n  Tab le  2, pr i nted on the back  of  P late 1 .  I nformation i n  the tab le  for 
each site gives a reasonab le  picture of that i nd ividual  m in i ng s ite . Tab le data i nc l ude site identif icat ion,  
l ocation, stat us, s ize , source description ,  m i n i ng system ,  processing p lant ,  a nd usage . L i ne and col umn 
i tems are left b l ank when  the data are unknown . Because a maximum of data i s  compressed i nto Table 2, 
each of the major co l umn head i ngs w i l l  be d iscussed in the fo l low i ng paragraphs , i n  the order that they 
appear i n  the tab le . 

Site ident i fi cat ion: T he s ite numberi ng system for rock materia l  beg ins w ith  number 301 , starting 
in t he northwest corner of the County . The numbers fol l ow that townsh ip  to t he east , move back to the 
west end of next township to the south ,  and proceed aga i n  to the east . Only names of s ites l ocated i n  
t he fie l d  are l i sted i n  the co l umn headed "Operator " ;  t i t le  searches were not made . Land ownersh ip of 
sites is as fo l lows: Federa l ly-owned , 72 s i tes; State-owned , 1 0  s ites; County-owned , 2 sites; city-owned , 
1 s i te; and private ly-owned , 1 26 s i te s .  

Locat ion :  Site l ocations are descr i bed down to the quarter section; however, the p lott i ng on the 
l oca l it ies map is accurate to the quarter/quarter sect ion (40 acres) . 

Status: The status of each s i te was determi ned . Between J u ly 1 975 a nd J u ly 1 976 , 71 s i tes were 
ac tive -:-r;;addi t ion, 1 28 s i tes were i nactive,  7 were abandoned , a nd 5 were u nc lass i fied  because 
they were not fie ld  checked . 

S i ze :  Three categor ies are used to c lassi fy past produc tion ,  a nd four categor ies are used for future 
poten tia l of each si te . I f  the vo lume of materia l that  was removed i s  from 0 to 49, 999 cu yds, the si te i s  
c lassi fied as sma l l ; 50, 000 to  1 49, 999 cu yds i s  medium; and  1 50, 000 o r  more cu yds i s  large . I f  t he  si te 
has been mi ned out, the future potenti a l  is c lassi fied as depleted . One hundred a nd forty-three measured 
sites have had sma l l  past production, 41  were medi um ,  24 were large ,  and four were not surveyed.  For 
future potent ia l ,  four s ites are c lassified as depleted, 88 a re sma l l ,  49 are med i um, and 68 are l arge . 

Source descr ipt ion:  One hundred and seventy-one stone quarries have been deve loped i n  bed rock:  
basa l t ,  metabasa l t ,  sandstone, metavo lcan ic ,  metasediment,  d ior i te , gabbro, greenstone, rhyo l ite ,  
dac i te ,  and cong lomerate . The geological formation i n  wh ich each quarry occurs i s  l isted . I n  a few 
i nstances, t he formation l isted for a s i te on the survey-data tab le  does not match that formation shown on 
t he geo logic map . I f  the mismatch occurs c l ose to a format ional contact ,  no notations are made i n  the 
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tab l e . I f  the mi smatch is  not near a contact ,  then a quest ion mark is  p l aced next to the formation name 
in the survey-data tab l e .  Sca l e  o f  t he geo log i ca l  map i s  too sma l l  to portray areas t he size o f  a stone 
q uarry . In C urry County most stone quarries are deve loped in metamorphosed sedimentary and volcanic 
rocks, and a few are i n  coarse-gra i ned i ntrusives . Tab le  3 shows the number of  stone sources found in 
each geo log ic  unit . T he qua l ity of quarry rock varies with  each geologic format ion and within i ndividual  
format ions; therefore , the qua l ity of stone must be determined i n  each quarry on an  i nd ividua l  basis .  Such 
data for some s i tes are l i sted i n  Table 4. 

Tab le 3.  N umber of s i tes by geological  format ion 

Format ion 

A l l uv ium 
Umpqua "group " (Tertiary sediments) 
Cape Sebast ian ( Late Cretaceous sediments) 
H un ters Cove (Late Cretaceous sediments) 
Dothan 
Otter Poi nt 
Diorite 
Gabbro 
Colebrooke Sch ist 
G a l ice 

Tota l 

N umber of sites 

37 
1 
1 
4 

63 
6 1  
5 
1 

25 
1 1  

� 

When stone is needed i n  remote areas for construction of forest -access roads or other  pro jects, a 
l oca l rock of lower qua l ity is often used i n  preference to a better stone that has to be transported over a 
greater d istance , resu l t ing i n  a h igher  cost . I n  construct ion of  paved roads, t he State or County genera l ly 
uti l i zes a lower qua l i ty local  stone for subbase material  and a high-qua l ity aggregate , often from a more 
d istant source , for t he top course and pav ing . 

N orma l ly ,  weathered bed rock wh ich  disi ntegrates i nto fragments , sand , or c l ay can be quarried 
wi thout b last i ng .  I t  may be suitab l e  for embankments, or, i f  treated , i t  may be usab le  with  cement for 
base rock in road construction . 

Sand a nd grave l is be i ng ,  or has been,  m ined from 37 s i tes, both wi th in  beds and banks of streams 
a nd a l so from terrace deposits.  Al l uv i um is indicated as the source of  sand and grave l .  On ly the grave l s  
mi ned from terraces need much  washing to  remove excessive amounts o f  f ine s .  More deta i l s  are given on 
sand and grave l sources under the section enti t led " River corridor maps . "  The qua l i ty of sand a nd grave l 
wi th in  a stream corridor w i l l  be determi ned by t he kind of bed rock found i n  t he dra i nage area of t he 
stream , Source areas conta i n i ng abundant metamorph ic,  igneous, and other hard rock i ntroduce l arge 
amounts of grave l i nto streams; if the country rock is primar i ly sedimentary or schistose rock, grave l is 
m in ima l  and genera l l y  of poor qua l ity . Qua l ity data for t hese indiv idua l sites are a l so inc l uded in Tab le  4. 

M in i ng system :  I n  Oregon , rock mater ia l i s  mi ned mai n ly b y  surface methods . I nformation i n  
co lumns t i t led " Benching , " " H ighwa l ls , " " Joi nti ng , " and " Ground-breakage system" refers main l y  to stone 
quarries and is best i l l ustrated by photograph s .  The tab le does not have co l umns that i ndicate pub li c  safety 
or ease of rec lamation, but these can be i l l ustrated by exami ning photograph s . Figure 5 (rock-materi a l  
s i te 405) shows a sing le-bench stone quarry with  a 1 75-ft h ighwa I I .  T he greenstone i s  hard and strong , and 
i ts jo int ing is massive . T he mater ia l  has been  used for r iprap a long the Rogue River .  T he system used to 
deve l op the q uarry was to undercut the bottom and l e t  t he top cave dow n .  Horizonta l -b l ast dri l l  holes at 
the quarry f loor leve l were used for undercutt ing .  After these ho les were l oaded and shot , t he top portion 
of t he quarry caved down .  Unfortunate ly , this system creates a safety hazard because the overhang ing 
h ighwa l l  that i s  left is a l most impossib l e  to make safe because of the danger of loose stone . I n  th i s  case , 
the threat to pub l i c  safety is min ima l  because the quarry is away from any pub l i c  h ighway and re lativf; (y 
i naccessib le . If th i s  p innac le  had bee n  mi ned from the top down,  however ,  the h ighwa l l  would not be 
present,  and the q uarry wou ld  have been left i n  a state that would a l low a nother round of min ing without 
prohibit ive cost s ,  

' 
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Figure 5. Rook-materiaL site 405 . 
Upper photo: AeriaL view of site 
405. Lower photo : Single bench 
stone quarry with 175-ft high
waLL . Some of this massiveLy 
jointed greenstone has been 
used for riprap aLong the Rogue 
River. Rook was broken by under
cutting bottom and letting top 
oave down. Remaining overhung 
highwaL L  is dangerous because 
of Loose stone. If pinnacLe 
had been mined from top down, 
highwaLL wouLd not be a probLem 
and quarry oouLd be mined again 
without prohibitive oost. Note 
figures at Lower Left for soaLe. 
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Rock-materia l  s i te 472 (F igure 6 )  has a shorter h ighwa l l ,  a nd  t he jo int ing ranges from b l ocky 
( 1 2  to 1 8  in )  to massive ( 1 8  + in ) . Because th is  s ite, wh ich  i s  next to State H ighway 1 01 ,  has many 
l oose stones that cou ld  fa l l , it is a publ i c  safety hazard . T he sma l l  stone circ led on the photograph 
appears to be a keystone that is wedg i ng in the much larger j ettystone-size stone above i t .  W ithout t he 
keystone , the l arger  stone wou ld probably have fa l le n  to t he quarry floor . The other l arge stones ly ing 
on t he quarry floor have a l ready made that tri p .  To make th is  site safe , a l l  of the loose stone shou ld  be 
sca l ed dow n ,  

Sand and grave l operators d o  not have t o  b e  concerned about joi nt ing and ground breakage , Those 
with  p i ts adjacent to a stream channe l shou ld consider the effects t he excavat ion may have on erosion 
during f lood i ng .  Streams running through t h ick  g rave l can easi ly deve lop new channe l s  as a resu l t  of ,' 
improper ly constructed berms or unprotected grave l -p i t  excavat ions . D ikes,  roadways , and other struc
tures assoc iated wi th  rock production ,  when constructed i n  t he f l ood pat h,  can e ither act as dams, causing 
flood waters to r ise h igher  than norma l or d ivert the force of the current ,  l eadi ng to the erosion of va l uab le  
agr icu l tura l l and , 

Uses: In th i s  section, rock-mater ia l  uses are described , start i ng wi th  the use that requ i res the l east 
size and strengt h  spec i ficat ions , T he term "embankment"  is used i nterchangeably with  the term " fi l l . "  
Mater ia l s  used for embankment or fi l l  can range i n  size from sand to jettystone and are used to bring roads 
a nd construction sites to grade . A l l  that is requ i red of the mater ia l  is t hat it remai n stab le after it is p l aced 
in a low are a .  

T he size of  rock mater ia l  used for subbase a nd base i s  norma l l y  l ess t han  6 i n .  T h is materi a l  supports 
the road . T he base course is a l ayer of spec ified or se l ected materia l of p lanned th ickness constructed on 
the subgrade or subbase of a roadbed .  Materia l  p laced in the base course ranges i n  size from less than 
3� in down to dus t .  F i nes are needed to hold coarser materia l  in p lace but shou ld consti tute up to on ly  
25  percent of t he tota l materia l .  T he subbase i s  be low t he base course and above the  embankment .  
Materia l  p laced i n  the subgrade o r  subbase can  range up  to  6 i n  but must a l so conta i n  a certa i n  percent
age of fines to act as b inder . 

T he rock-mater ia l  use ca l led " top course , "  "topp ing , " "surfac i ng , " or " road meta l "  is the sma l l 
sized materia l m inus 1 i n  and i s  the l ast layer p laced o n  a roadbed . Th i s  rock mater ia l  shou l d  be durab le  
because the road surface i s  subject to wear from veh i c le t i res .  T he rock mater ia l  can be e ither sand and 
grave l or stone . I t  must be graded to l ess tha n  l i n  w i th very l i tt le mater ia l sma l ler tha n  :Jr i n .  S tone 
to be used for surfac i ng roads needs norma l ly to be crushed . H owever , some grave l deposi ts can be 
screened to g ive t he correct sizes for t he road-surfac i ng uses ,  

T he term "aggregate " refers to  uncrushed or  crushed grave l ,  crushed stone , sand , and art ific ia l ly 
produced i norganic  mater ia l  (such as sme l ter  s lag) which form the major part of Port land cement or aspha l 
t i c  concrete , Cement concrete i s  used for h ighways , streets, s idewa l ks ,  curbs, foundations, bui l d i ngs, 
and bridges ,  Aspha l t i c  concrete i s  used mai n ly for surfac ing h ighways and parking l ots , I t  does not have 
t he structure I strength of cement concrete a nd must re ly on the road base to prov ide stabi  I i ty . Hot weather 
can cause an aspha l tic road surface to soften .  

R iprap and jettystone are rock materia ls t hat are used to bu i l d  jett ies and to l i ne stream banks, beach 
fronts , and h ighway embankments , T he rock materia l s  used for r iprap and jettystone shou ld be hard , durab le ,  
angu lar i n  shape , res i stant  to  weath er ing,  and heavier than 1 60 lbs/cu ft . The difference between r i p-
rap a nd j ettystone is s ize . The s ize range of r i prap is from 50 lbs to 2, 000 lbs for each stone (see F i gures 5 
and 6) . T he size range of jettystone is from 0 . 25 tons to 28 tons for each  stone (see F igure 6) . Mater ia l  
of jettystone s ize i s  needed on ly  where the extreme force of ocean storms must be counteracted . 

State H ighway D iv ision laboratory data 

Genera l :  A l l of t he data from l aboratory tests that were performed by the Oregon State H ighway 
Div ision on materia l s  from C urry County were made avai lab le  to th is study . In Table 2,  s ites from wh ich  
materia l s  were tested are marked with  an asteri sk . T he data are summarized i n  Tab le  4 .  Sometimes severa l 
types of tests were performed on mater ia l  from one site; other t imes only one test was done . Samples that 
were tested were se lected by d i fferent peop le  over a long per iod of t ime , and the test ing was a l so done by 
d i fferent peop le , T herefore , data given i n  Table 4 shou ld  be regarded on ly as a gu ide and not as f ina l 
a uthor ity . 



Figure 6. Rook-material site 472, showing unsealed highwall faae . Jointing ranges from bloaky to massive. Small stone 
in airale (see arrow) is keystone supporting large stone above . 
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Different size fract ions from the same site w i l l  give d i fferent test resu lts . T herefore , to present 
th e best stat ist ics for the entire deposi t i nstead of j ust for a part icu lar size fraction ,  the data ranges (the 
h i ghest and lowest va lues) were used in Tab le 4 .  No attempt was made to determi ne a weighted data 
average for a s i te . If no range is i nd i cated for mater ia l  from a part i cu l ar s i te , e ither a l l  test resu lts 
were the same or on ly one test was conducted . Tab le 5 g ives test standards for each type of use . 

T he test-data tab l e  wi l l  probab ly be used by contractors and others who know and understand the 
test i ng . For those not fami l iar wi th  the tests,  a brief descr ipt ion of each i s  in orde r .  

Usage 

Aspha It  concrete aggregate 
fine - dr i n  
coarse - 1 i n  + dr i n  

Cement concrete aggregate 
fine - 3/8 in + 1 00 mesh 
coarse - 2� in + dr i n  

Surface - toppi ng 

Base 

Subbase 

R iprap 

Table 5 .  Test standards by usage 

Test standards 

>-..... � ·:;: E c :::J 
..._ E C) ·
u c 

� .E 
u �  
Q) a.. Vl 

2 . 5  

35 
30 

30 
30 

35 

35 

45 

1 8  
1 8  

1 0  
1 2  

1 6  

6 

6 

33 

33 

E :::J 
.§ � 
X U c ..... 

� � 

30 
30 

30 
30 

30 

35 

E c 
::> ·-
E .._ ·- _c 
X m c ·-

� 1 .:: 

4 
3 

3 
3 

3 

8 

Spec i fic  grav ity: Spec i fi c  gravity is an i ndex number that is the rat io between t he weight of a un i t  
vol ume of a substance and the weight of  an equa l  vo l ume of water ,  at t he same temperature and pressure . 
T he h igher the numbe r ,  t he denser and ,  i n  most cases,  the stronger the rock mater ia l .  

Los Ange l es ratt ler :  T h is test te l l s  how materia l w i l l  withstand the gr inding action of heavy traffi c .  
T he mater ia l  to be tested i s  we ighed, subjected to tumb l i ng for a set t ime,  scree ned , and t hen rewe ighed . 
The statistic l isted is the percentage l ost during t he test i ng . 

Sod i um su l fate test :  T he sod i um su l fate test is used to see how weather w i l l  affect rock materia l . 
Aga in the mater ia l  is we ighed, tested , then rewe ighed . The percent of  loss is the stat istic reported . 
Test ing consists of soak ing the samp le  in a strong br ine so l ut ion at an e levated temperature for 1 6  to 1 8  
hours and then dry i ng it at a n  e levated temperature for 2 hours . T he samp le  is soaked a nd dried for severa l 
cyc les .  

P last ic i ty i ndex and l iqu id l imits: To test the c lay content of  a rock materia l  samp le ,  t he pl ast ic 
l im i t  and l iqu id l imit must be determi ned . P lasti c  l im it is the l owest water content, by we ight, at which 
the rock mater ia l  becomes p l ast ic . L iquid l im i t  i s  the moisture content ,  by weight,  at wh ich  the rock 
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mater ia l  passes from a p last i c  to a l iq u id state . T he p last i c ity index is t he range over wh ich  the rock 
mater ia l is p l ast i c . 

Oregon degradation test : T he Oregon degradation test is designed to measure the quantity and 
qua l ity of the mater ia l produced by attr it ion s imi l ar to that caused in a roadway by repeated traffic load
i ng and un loading . T he quant i ty i s  i ndicated by a percentage , by weight , of fine materia l produced; the 
qua l ity is measured by a mod ified sand equival ent test . T he f ine mater ia l  i s  made by using a i r jets to rub 
one partie le  aga inst another in water . 

R iver-corridor maps 

To fu l fi l l  t he County ' s  needs for more deta i led mappi ng of sand and grave l resources than can be 
obta ined from the sma l l -sca le  m i nera l l oca l ity map (sca le : 0 . 5  in = 1 m i ) ,  an aeri a l  photograph ic  survey 
was conducted a long t he six ma jor streams . The streams were surveyed from the Pac if ic Ocean to e ither 
t he U . S .  Forest Service boundary or the poi nt where sand and grave l resources a l ong t he stream become 
unimportant . Grave ! -resource units were taken from 1 965 aerial  photographs and transferred to a 1 955 
U . S .  Forest Service base map (sca l e :  2 in = 1 m i ) . T hese r iver-corridor maps (P late 3) are to be found 
i n  the back pocket of th is  bu l l et in . 

On the r iver-corridor maps, sand and grave l deposits are c l ass ified as e ither channe l ,  r iver wash ,  
or terrace . T he channel depos its occur a t  t he  lowest e levations, r iver wash at i ntermed iate , and terraces 
at the h ighest e levations. The boundary of the r iver corr idor is p lotted at t hat ground po int w here the 
s l ope changes sharp ly from f lat land to h i l ls ide . The pos i t ions of the three types of grave l are shown i n  
Figure 7 .  Th i s  photograph ,  a v i ew of the Rogue River near i ts mouth , a l so shows t he posit ion o f  rock
mater ia l  s i tes 391 and 392 . 

T he area mapped as c hanne l sand and grave l is the area covered by water at summer leve l s .  Because 
of the 1 0-year i nterva l betwee n t he production of the base map and the taking of aer ia l  photographs, and 
t he 1 1 -year per iod between the t ime the photographs were taken and the summer of 1 976, posi t ions of open 
water and river-wash grave l s  are not cons istent . Alt hough the r iver sh ifts back and forth w ith in  the river 
corridor, the rat io of open water to r iver-wash grave I rema i ns fa i r ly constant as l ong as grave I removal 
does not exceed natura I grave I rep laceme nt . 

R iver-wash sand and grave l s  form point bars and other bars that are f looded annua l l y .  Streams in  
mounta inous areas have sma l l  va l l ey w idths, h igh grad ients,  and h igh stream ve l ocit ies,  w i th l arge vo l umes 
.of grave l transported downstream dur ing periods of h igh water . When  these streams enter a w ider va l l ey, 
the gradient and ve locity are d imi n ished , the load of grave l t hat was carr ied a long the upper reaches i s  
depos ited , and the channe l becomes c logged . When th is  occurs, part of t he stream may f low in  new chan
ne l s  and form a braided stream . Many of t he areas mapped as river wash are bra ided -stream channe l s .  
T he qual i ty o f  channe I and r iver-wash materia I is genera l ly good . Because these two units are probab ly 
rep l enished annual ly  a t  a faster rate t han t hey are mined , cont inual  remova l of fa i r ly  large quant i t ies 
from them shou l d  have I i tt le adverse e ffect on the stream . 

T errace sand and grave l deposits genera l l y  l ie above t he leve l of annua l f lood i ng and may or may 
not be fl ooded by 1 0-year f loods. Streams cont inua l ly  erode t he i r  banks w here t he current i s  sw iftest and 
depos it sand and grave l where the current s lackens . As the stream m igrates back and forth across a va l ley , 
the grave l deposited dur i ng successive cyc les  forms sand and grave l beds wh ich  may extend across an ent i re 
va l l ey .  Pos i t ions o f  terrace sand and grave l s  are genera l ly more stab le over  l ong periods o f  time , but the 
mater i a l  is not as c lean as sand and grave l from othe r  uni ts . Terrace sand and grave l may conta i n  s i lt , . 
c lay , and other types of soi l .  A lmost a l l  of t hese terrace areas are being used for agr icu l tura l purpose s .  
Because o f  the ava i lab i l i ty of  c hanne l and  r iver-wash grave l s ,  t he  sand and grave l va l ues o f  t he  terrace 
areas are probab ly l ess t han t hose val ues obta inab le from cont inu ing l ong-term agricu l ture uses ,  

After corr idor boundaries and corridor units were transferred t o  base maps, a p l an imeter was used to 
determ i ne the acreage of each unit . To obta i n  cubic yard vol umes, assumptions were made about the th ick
ness of each uni t .  Tab l e  6 (back of P la te 1 ,  i n  poc ket) summari zes acres and cubic yards of sand and 
grave l for each stream and for each uni t .  Vo lume of  the three un i ts  tota l s  75 m i l l ion cu yds, which wou ld 
equa I about 400 years of  supply a t  the present rate of demand . The streams are l i sted i n  order from north 
to south . The 26 grave I sites that l i e  a long the mapped ri vers are l i sted i n  the survey-data tab le ,  p lotted 
on the mi nera l- loca l i t ies map, and a lso shown on the r iver-corri dor maps . 



Figure 7. View al-ong Rogue River, showing rook-material- sites 391 and 392 and the three types of gravel-s found within 
a river corridor. 
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Estimates of future production of sand and grave l and stone must take into considerat ion the factors 
i n  the past t hat have contro l led h istor ic  production . Most Oregon rock-mater ia l  economic st udies have 
used t ime and popu l at ion as t he on ly factors accounting for production . In F igure 8, product ion is  p lotted 
agai nst t ime ,  forming a graph w it h  a series of very sharp osc i l l at ions . A l east -square corre lat ion was com
puted wi th  production agai nst t ime . T he coeffi c ient of determ i nat ion (r 2) was 0 . 1 1  (perfect corre l at ion 
between  t ime and product ion i s  1 . 0) . T he very l ow figure of 0 . 1 1  means t hat 89 percent  of var iation of 
the production data cannot be accounted for by t ime;  therefore , t ime i s  not a ma jor factor i n  C urry County 
sand and grave l and stone production . 

One of the major factors that m ight cause data var iat ion is undercount ing of production by the U . S .  
Bureau o f  M ines . Bureau production stat i st ics are i ncomp lete because some operators fa i l  to report the i r  
annua I product ion .  A vol ume measurement o f  pits and quarries suggests that t he Bureau figures are on ly  
about 40  percent of the tota l actua l prod uct ion . T he U . S .  Bureau of M ines report t hat 5 .6 m i l l ion tons 
of sand a nd grave l and stone were produced between 1 940 and 1 975 . In t h i s  study, ca l cu l at ions convert
i ng tons to cubic yards are based on the assumpt ion that 1 cu yd in p lace weighs 1 . 5 tons .  T he 5 .6 m i l l ion 
tons produced between 1 940 and 1 975 are t here fore equal to 3 . 8  mi l l ion cu  yds. As part of the surveyi ng 
of each s i te, an estimate was made of past production , There are 1 43 s i tes  w i th  sma l l  (0 to 49, 999 tons) 
past product ion , 40 s i tes wi th  medi um (50 , 000 to 1 49 , 000 tons) , and 24 wi th  l arge ( 1 50 ,000 + tons) past 
product ion . T he average product ion for a s i te wi th  sma l l  product ion was assumed to be 1 0, 000 cu yds; 
for med ium prod uct ion , 75, 000 cu yds; and for sites w it h  large past production ,  200, 000 cu yds . Using 
these assumed averages ,  a tota l of 9 . 2  mi l l i on  cu  yds of rock mater ia l has been produced i n  Curry County . 
T he cubic-yard figure obtai ned by site measur ing i s  2 . 5  t imes greater t han  the figure the U . S .  Bureau of 
M i nes  obtai ned from i ts vol u ntary mai l canvass of rock-mater ia l  producers . W he n  broken down i nto 
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components, the measured product ion is 1 .  8 times that of the U . S .  Bureau of M i nes canvass figure for 
sand and grave l and 2 . 9  times that for stone . 
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Rock mater ia l s  i n  C urry County are used for the construction of new homes , streets, sewers , c hurches, 
busi nesses ,  mun ic ipa l  bui l di ngs, a nd other fac i l i t ies; many rock-materi a l  uses can be therefore d i rectly 
re lated to popu l at ion needs . Every new housing unit  generates a need for 1 76 cu yds of cement concrete, 
i nc l ud i ng mater ia l  used for the house itse l f  as  we l l  as mater ia l  needed to prov ide pub l i c services for that 
househo ld  (Art H eizenrader, Oregon Concrete Aggregate Producers Associati on , persona I commun ication , 
March 22, 1 977) . New housing starts a l so lead to a n  i ncrease in rock-materi a l  production for use i n  
aspha l t  concrete , A h ighway constructed of  aspha l t  concrete i s  25 t o  4 0  percent cheaper to b u i l d  than 
one of ceme nt concrete, constructed with the same load-carry ing capac i ty {M ike Hudd leston , Aspha lt 
Associ ation of  Oregon ,  personal  communication, March 23, 1 977) .  Hudd leston est imates that  4 mi l l ion 
tons of aspha l t ic  concrete are used annua l l y .  The 1 975 U . S .  Bureau of M ines '  cement statist ics i nd i cate 
that production of cement concrete i s  about 2 m i l l ion tons, about ha l f  as muc h  as that of aspha l t  concrete , 

Because s ize of popul ation has an  effect on the production of sand a nd grave l and stone , the unchang
i ng popu l ation of C urry County shou l d  stab i l ize production at some leve l .  Product ion stat i st ics ,  however , 
show a range of 80, 000 to 750, 000 tons . The range i n  product ion, i n  fact, occurs because the l argest 
port ion of rock used in C urry County dur i ng the post 20 to 30 years is re lated to t imber-harvest road con
struct ion and mai ntenance projects and bears l i t t le  re lat ion to local populat ion or to t ime . C urry County 
economy is mai n ly based on timber production .  A l though it is beyond the scope of th i s  report to generate 
a forecast i ng mode l wh ich  wou l d  accurate ly account for a l l  factors of product ion , this type of mode l is 
needed to understand past production and future demand s .  For t h i s  study , the assumptions are made that 
actua l {reported and unreported) sand and grave I annual  production for the next year shou l d  be between 
1 00, 000 to 200, 000 tons and that stone production shou ld  be between 1 00, 000 to 600, 000 tons . Duri ng 
the next 1 0  to 20 years, poss ib ly  by 1 988, combi ned production shou l d  peak at over the m i l l ion-ton mark . 
Data from the river-corridor section of th is  report i nd i cates that sand and grave I reserves shou l d  lost for 
about 400 years at the present rate of consumpt ion . Ca lcu lat ions made by combin ing future-potent ia l  
data g iven i n  Table 2 wi th  t he e st imated overage product ion for the three site sizes { 1 0, 000 cu  yds for 
sma l l ,  75 , 000 cu yds for med ium,  and 200, 000 cu yds for l arge)  suggest that presen t sand and grave l 
operations w i l l  l ast for on ly  20 years at the current rote of consumption . Stone reserves of current ly 
operat ing quarr ies, ca lcu lated i n  the same way , appear large enough to supp ly the needs of C urry County 
for about 30 years at the present rate of consumpt ion . T he stated predi ction of 20 years for sand and 
grave I and 30 years for stone does not mean that C urry County w i  I I  run out of these materia I s  at the end 
of these t ime periods, It means, i nstead , that new si tes w i l l  be needed i n  both the immed iate and d istant 
future . These new s i tes shou l d  be p lanned i n  terms of market needs and secondary land uses . Data 
from Tab le 2 ind icate t hat some sites wi l l  be used up faster than ot hers; the 20- and 30-year f igures q uoted 
here ore on ly averages .  P lanners shou ld  take i nto account t he l i fe-expectancy of i ndividua l  site s .  
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. METALL IC-M I N E RA L  RESOURCES  

G e n e r a l 

Any m ineral occurrence ly ing w it h i n  the Ka l miops is W i l derness (marked w ith  an  asterisk i n  Table 7) 
i s  subject to spec ia l  rest r ict ions and therefore has much less chance of be i ng deve loped and m i ned , In 
most cases,  w i l derness restr i ct ions precl ude any commerc ia l  deve l opment . In add it ion, proposed addi t ions 
to exi st i ng w i lderness shou ld  a l so be of i nterest to any m ineral deve lope r .  

N umbers fo l lowi ng mine,  p lacer, o r  prospect names refer t o  numbers used i n  M inera l  a nd Rock
Mater ia l Loca l i ties map (P late 2, in pocket) and in Tab les 7, 8, and 9 .  

C h r o m i t e 

Chromite, t he only commerc ia l  source of chromi um meta l ,  i s  a comp lex oxide of chrom i um,  i ron ,  
a l uminum ,  and  magnes ium . The  content of  these oxides can vary w ide ly  i n  c hromite ,  and  the ir re lative 
abundance determi nes the va l ue and u l t imate use of the ore . 

Under peacefu l wor ld  po l i t ica l  s i tuat ions ,  the United States imports a l l  of i ts chromite . Domest ic  
production has occurred dur ing Wor ld Wars I and I I  and the Korean War ,  when a spec ia l ore-buyi ng depot 
was estab l i shed in Grants Pass , a nd i ncentive pr i ces for chromite ore were offered .  

The current trend of i ncreasi ng meta I pri ces, the strateg i c  i mportance of chromi urn, and the un
sett led po l i t ica l s i tuat ion i n  Afr ica have st imu lated renewed interest i n  domest ic  c hrom ite deposits . I t  
appears reasonable to  expect some explorat ion and poss ib le mi n ing act iv ity a t  a few of the County ' s  more 
promis ing occurrences . 

Chrom ite occurs i n  u l tramafic rocks (peridot i te and serpenti n i te); i n  Curry County , it i s  a l so found 
in p lacer depos its of mar ine b lack sand , 

H i story of m in ing 

Chromi te product ion has been restr i cted to per iods of wart ime emergency . The largest of the 23 
producing occurrences i n  Curry County is the Sourdough (Ba ldface) m i ne (83) . I t  was first worked i n  
1 91 8  (D i l ler and others, 1 92 1 ,  p .  34); t he second per iod of operation was from 1 941 through 1 944; the 
th i rd per iod was from 1 95 1  to 1 958 .  T ota l  production of the m i ne was about 1 , 567 l ong tons . McCaleb 
m ine on Sourdough F lat ( 1 1 )  ranks second i n  total  production w it h  about 1 , 200 tons (most ly m i l l  concen
trates) during the  1 952-58 period w hen  the  government was purchasi ng chromite for the emergency stock
p i l e .  

I n  the S igna l Buttes area , the Laure l m i ne ( 1 93) , wh ich  began sh i ppi ng ore i n  1 941 a nd produced 
about 400 tons of l ump ore , ranks t hi rd in s ize . T ota l product ion for the County has been about 4, 320 
tons . 

B lack-sand deposits 

In addi t ion to chromite , the b lack-sand deposits conta in  a few other m inera l s of some potent i a l  
val ue ,  inc l uding go ld ,  p lat i num,  magnet ite , garnet , z i rcon ,  and  i l meni te . Other common associated 
mi nera l s  i nc l ude fe ldspar ,  q uartz, o l iv ine ,  pyroxene , and epidote . 

Gr iggs ( 1 945) de l i neates a few b l ack-sand deposits i n  the Denmark-Cape B l anco area a l ong the 
beaches a t  the mouth of the Rogue R iver . 



META L LI C -MI N ERA L R ES O U R C E S - CHROM I T E  29 

Expl ored b lack-sand deposi ts 

But ler (Baker) m i ne (north extension of S ixes beach p l acer) ( 1 03) : The But ler m ine was exp lored 
by Krome Corporat ion in 1 941 , and the U . S .  Geologica l Survey conducted a magnetometer survey i n  
1 942 . The existing p i t  i s  from ear l ier gold-m in ing activ i ty .  T he magnetometer survey and t he 37 dri l l  
ho les and pits define the orebody as lenticu lar i n  shape , 1 , 600 ft long , 90 to 300 ft w ide (average w idth 
of 220 ft) ,  w i th an average th ickness of 5 .  9 ft .  The maximum th i ckness of 1 4 . 8  ft is located near the 
center of the orebody . The sand and c lay overburden has an average th i c kness of 1 5 ft . The orebody 
and bed rock s lope about 5° to the west . Average grade is  about 8 . 5  pe rcent Cr203 . Coarse grave l at 
the base of the deposi t  i nd icates that it was depos ited near t he mout h of the former channe l of the S ixes 
R iver. About 30 percent of t he body has been m i ned for its go l d  and p lat inum content . Dates and recovery 
are not reported (Griggs, 1 945 , p .  1 44) . 

S ixes beach  p lacer ( 1 03) : T he p lacer was worked for a few seasons around 1 902. A one-acre pit 
about 1 2  ft deep was m ined with a hydrau l i c  e l evator .  F ine gold and p l at i num were recovered, but the 
tota l va l ue is unreported . W he n  seven holes were dr i l led by Oregon Department of Geology and M i nera l 
I ndustries i n  1 942 on  a magnet i c  anoma ly , 2 to 3 ft of b lack sand covered by 30 to 50 ft of overburden 
were encountered in two of the holes . T he b l ack sand conta ins 5 percent Cr203 . Bed rock is  Cretaceous 
sandstone and sha le (D i l ler ,  1 902, p .  5; Griggs, 1 945, p. 1 44) . 

Madden (B lanco) p lacer ( 1 04) :  Th i s  deposi t is composed of 1 2  to 20 ft of mater ia l rang i ng i n  s ize from 
coarse sand to grave l ,  w i th scattered , th i n  (fraction of a n  i nch) layers of chromite-beari ng b lack  sand over
la in  by 8 ft of w i nd-b l own  sand . The p lacer , worked for severa l years by Cyrus Madden around the turn of 
the century , had an annua l y ie ld  of about $ 1 , 1 00 .  Go ld  to p lati num ratio i s  about 20: 1 . There has been 
no ch romi te producti on (D i l ler ,  1 903, p. 5; Gri ggs,  1 945 , p .  1 45) . 

Cape B lanco beach p l acer ( 1  0 1  and 1 02) : T he B lanco beach area was reported l y  worked off and on 
from about 1 853 to 1 938, when the p l ant was wrecked by waves .  A str ip of t he beach m idway between 
Cape B lanco and The Heads, 4, 000 ft long, 30 to 60 ft wide, lying j ust west of t he sea c l i ff,  is covered 
wi th  a veneer of a l ternat i ng layers of b lack and gray sand averag i ng 0 . 5  ft in th ickness . A 2 .5-ft c hanne l  
sample taken at a n  i ndentation where the b l ack-sand concentration was th icker assayed 1 2 .  1 8  percent 
Cr203 . Mint  rece ipts were reported l y  l ost in t he Bandon fire , but records from January 4 to J u ly 8, 1 937 
were for $ 1 , 650 . 32 (go ld) a nd $ 1 , 1 33 . 93 (plat inum and osm i um) . Recovery was reported to be about 
$ 2 . 00/yd ,  but percentage of recovery was poor (about 50 percent) . There i s  no record of chromi te 
production (Oregon Department of Geo logy and M i nera I I ndustr ies unpub l i sh ed mi ne-fi le report, 1 939; 
Griggs, 1 945, p .  1 47) . 

Parker (Ophir )  beach p lacer ( 1 86) : The back beach about a m i le l ong and as much as 1 , 200 ft w ide 
contains  a conce ntrat ion of b lack sand in a tr iangu lar area about 500 ft on a s ide in the northeastern part 
of the beach . C hanne l samp les across 1 2 ft and 8 . 5  ft assayed 9 . 3  a nd 8 . 1 percent Cr2o3, respect ive l y .  
Attempts t o  set u p  an  extract ion p l ant to process the sands and produce chromite concentrates in  t he ear ly 
1 940 ' s  were apparent ly unsuccessfu l (Oregon Department of Geo logy and M i nera l I ndustri es , 1 940, p .  69-70; 
Oregon Department of Geo logy a nd M i nera l I ndustr ies unpub l i shed m i ne-fi le reports , 1 94 1 , 1 942; Griggs,  
1 945, p .  1 47) . 

Rogue River ( inc l ud i ng Smedberg) beach  placers ( 1 90) : Sands about 20 ft th ick ,  400 to 500 ft wide, 
and about 4 m i  l ong conta in  1 0  to 25 percent  of b lack opaque gra i ns that are l arge ly magnet ite . E leven 
c hanne l samp les of 4 to 9 ft th ickness averaged only 1 . 1 2  percent Cr203 . I n  1 938, Carl Smedberg oper
ated a sma l l  p lant on the beach (sec .  1 )  about 1 mi south of Go ld  Beach to recover gold .  T he operat ion 
reported ly had only l im i ted success, and there was l i tt le production (Oregon Department of Geo logy and 
M inera l I ndustries, 1 940, p. 65-66; Griggs, 1 945, p. 1 47- 1 48) . 

There are no data on the other chromi te-beari ng b lack-sand occurrences marked on  the M i nera l 
and Rock-Mater ia l Loca l i t ies map (P late 2, i n  poc ket) . 
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Lode chromite occurrences 

A few l ode chromite occurrences are descr ibed here i n  a l phabet ica l  order wi th  on ly the more 
pert inent data l isted . Other occurrences are l isted in Table 7 .  

Babyfoot m ine (29) : Sma l l ,  mass ive , h igh-grade (52 percent Cr203, 3 . 1 : 1  Cr : Fe rat io) chromite 
lenses occur i n  sheared serpent in ite a l ong a footwa l l  of arg i l l i te wh ich  stri kes N .  1 5 °  W .  and d i ps 68° 
NE . A second, less important, chrom ite-beari ng zone l ies 50 to 80 ft east of the footwa l l  contact . T he 
arg i l l i te i s  a th i n  (5-ft) l ayer under la in  by porphyri t ic  a ndes i te of the Rogue Formation . About 1 00 long 
tons of chromite averaging 48 percent Cr20 3 were sh ipped by the C hetco M in ing Company dur ing the 
per iod from 1 95 1  through 1 954 (Ramp, 1 96 1 ,  p. 65-66) . 

Burned Cabi n mine (40) : Massive chromite bou lders as much as 2 ft i n  diameter were recover�d from 
l ands l i de debr i s . About 40 long tons of 45 percent Cr203 w i th a Cr :Fe ratio of 2 . 9: 1  were sh i pped i n  1 953 
by the Chetco M ining Company (Ramp,  1 96 1 , p. 67) . 

Chetco Lake chromite m ine (64) : A 3-ft-th i ck ore zone conta ins fine d issemi nated chromite a nd 
lenses of massive chromi te as much as 1 0  in th ick , T he zone of b leached serpent i n ized dun ite that str ikes 
N .  50° W .  and d ips 35° N E .  can be traced for about 1 00 ft . T he thrust fau l t  mark ing t he base of the 
u l tramafic roc ks l i es about 1 00 yds southwest down the s lope , where the under ly ing Dothan  Formation sand
stones strike from N .  40° to 60° W .  and d ip from 35° to 60° N E .  Dur i ng 1 954, a sma l l  sh ipment of ore 
was taken for m i l l  test i ng ,  A samp le of the more massive ore assayed 42 . 04 percent Cr203 , 1 0 . 5 1  percent 
Fe, and 8 . 42 percent S i02 (Ramp , 1 96 1 , p .  96 and 98) . 

Foster Creek m ine ( 1 44) : Lenses of massive chromite occur i n  a re lat ive ly narrow sheared serpent in i te 
zone bounded on t he east by the Coq u i l l e  River fau l t  contact wi th  Tert iary sed iments and on  t he west by 
Jurass ic greenstones of the Ga l ice Format ion and a gabbro d ike . There appears to have been lands l i d i ng 
of  the area .  Foster C reek M in i ng Company shipped 1 3 . 7  long tons of ore assaying 44. 01 percent C r203, 
1 0 . 57 percent  Fe , and 3 . 44 percent S i02 i n  1 956 (Ramp , 1 96 1 , p .  1 1 4) . 

Gardner mine (50) : Massive chromite occurs i n  stringers and lenses as much as 4 ft th ick,  ly i ng i n  
a zone 30 to 50 ft wide w h i c h  strikes N ,  45° t o  65° W ,  and d ips 30° t o  45° SW . T he host rock i s  a h igh ly  
sheared , green  serpent i n i te that has  been i ntruded by a number of rod i ngite d ikes i n  the  v ic i n i ty of  the 
ore zone . The m ine ,  wh ich  was worked by Fred Gardner and sons from 1 952 to 1 958, produced 200 long 
tons of ore assayi ng about 50 percent Cr2o3 w i th a Cr :Fe rat io of 2 .  9: 1 from an  open cut about 200 ft long , 
300 ft wide , a nd 50 ft deep (Ramp, 1 96 1 ,  p .  97-99) . 

Hawks Rest V iew m i ne (55 ) :  A narrow ,  tape ring,  d iscont inuous zone of disseminated to massive 
chromite str i kes N .  1 0° W .  and d i ps about 50° W ,  T he zone occurs i n  a part ly  serpent i nized dun ite 
surrounded by a c l i nopyroxene -bear ing per idot i te (weh r l i te) . The m ine is about 1 00 yds east of the contact 
with phy l l it i c  metavo l canics of the Rogue Formation, which strike about north and dip 35° to 40° E .  T he 
Chetco M in i ng Company sh i pped about 40 tons of ore conta i n i ng 45 to 48 percent  Cr203 and a 3: 1 Cr :Fe 
rat io from a sha l low bu l ldozer trench about 200 ft long and 50 ft w ide (Ramp, 1 96 1 , p .  69) . 

Irene mine (92) : Chromite occurs as severa l sma l l  l enses i n  serpent in ite str i k ing northwest and d ippi ng 
southwest about 45° .  The largest l e ns i s  20 ft l ong and as much  as 5 ft th ick .  T he occurrence l ies near 
the center of a 2-mi-wide overthrust arm of per idotite over ly ing Dothan Format ion sed iments . About 50 
tons were sh ipped in 1 955 . T he ore reported ly  assayed about 38 percent C r203 (Ramp, 1 96 1 , p. 95) .  

Laure l m i ne (Signa l Buttes) ( 1 92 and 1 93 ) :  C hromite occurs i n  one o r  more lenses i n  the serpenti n ite 
t hrust p late i nt imate ly assoc iated w ith  Colebrooke metavol can ic  rock ,  phy l l i te , and sch ist . T he S igna l 
B uttes occurrence was descr ibed as a lens of mass ive ore 8 ft th ick,  20 ft l ong , and 1 5 ft downd ip, occurr ing 
near the center of a 60-ft-w ide sheared serpenti nite zone with  chrom i te gra ins scattered throughout , T he 
zone stri kes N .  20° W .  and d ips 30° S .  T he product ion reported for the Laure l m ine ( 1 93) probably i nc l uded 
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ore from Signal  Buttes ( 1 92) , a s  we l l  (A l len , 1 94 1 , p .  37-40) . Ore shipped mai n ly i n  1 94 1  to Ba l ti more 
tota led between 200 and 400 tons . T he grade was about 50 percent Cr203 (A l le n ,  1 94 1 , p .  37-40; 
Oregon Department of Geology and M inera l I ndustries unpubl i shed mine-fi l e  report , J u l y  1 941 ) .  

Li t t le S i beria  m ine (6) : Chromi te occurs i n  irregu lar patches of dissemi nated ore and stri ngers of fai r ly 
mass ive ore i n  coarse-gra ined dun ite . Max imum w idth of the ore zone is about 5 ft; but the zone appears 

. 

to l ack  a def in i te trend . Se lected mass ive ore assays about 55 percent Cr203 and 1 3  percent Fe . Approx
imate ly 1 95 tons of low-grade m i l l  ore were shipped dur ing 1 95 1  to 1 955 (Ramp, 1 96 1 ,  p .  1 03- 1 04) . 

Lost Lee m ine (89) : Lenses of massive chrom i te occur a long a shear zone str i ki ng N .  40° E .  and d i p
pi ng 65° W .  i n  b locky, serpenti n ized, o l i vi ne-r ich peri doti te . The ore assays about 4 1  percent Cr203 
and 1 1  percent Fe . About 1 5  tons were sh ipped i n  1 952 and 1 957 (Ramp , 1 96 1 , p .  1 1 5 ) .  

McCa leb m ine (Sourdough no . 2 )  ( 1 1 ) : Banded , d issemi nated chromite occurs in a 5- t o  1 2-ft th ick ,  
northeast-st r ik ing zone that d ips 45° t o  65° NW . The zone i s  located i n  a pa l e-green ,  serpent i n ized 
dunite i n  darker green,  serpenti n ized harzburg i te a nd conta i ns a few sma l l  le nses of fai r ly massive ore . 
Variab le  trends i nd icate fau l ting and ,  perhaps, s l ide movement . Low-grade ore , most ly from this  deposit 
mi l l ed at McCa leb ' s  m i l l  on Sourdough  F lat between January 1 953  and January 1 956, produced about 1 , 200 
l ong tons of concentrates conta i n ing about 50 percent C r203 w ith 2 . 5 : 1  Cr :Fe rat io  (Ramp, 1 96 1 , p .  1 06- 1 07) . 

Pearsa l l  m i ne (3) :  Sma l l  patches of d issemi nated chromite i n  serpenti nized dun ite and scattered 
lenses of massive ore are exposed in the upper, shorter ad it and surface near the porta l .  No obv ious 
pattern or trend of occurrence i s  apparent . In the ear ly 1 950 ' s ,  about 250 tons of m i l l  ore averagi ng 
about 23 percent Cr203 were concentrated by E .  A .  Foster to 95 tons assay ing about 52  percent Cr203 
and 1 3  percent Fe (Ramp, 1 96 1 , p .  1 0 1 - 1 02) . 

P i nes (Chetco) (To lman) (2 1 7) :  Massive chromi te occurs a s  f loat bou lders (one as heavy as 1 , 000 lbs) 
in sma l l ,  res idua l  s l ump b locks of overthrust serpenti n ite on Dothan Format ion sediments . At the Upper 
P ines depos i t ,  two north-trend i ng str i ngers of lower grade ore 2 and 3 ft th ick are separated by 3 ft of 
serpent in i te . T hey d ip about 45° W. F loat ore from the Lower P i nes  assayed 47 percent Cr203 with 
2 . 5 : 1  Cr :Fe rat io .  Upper P i nes  ore assayed about 30 percent C r203 and 25 percent Fe . T hree tons of 
the high-grade ore were shipped i n  1 953 . Ear l ier sma I I  sh ipments may have been made (Al len ,  1 941 , 
p .  35, 36; Ramp, 1 96 1 , p .  1 1 6 ) .  

Ros ie m ine (5 1 ) :  Lenses o f  mass ive chromite occur i n  h igh ly-sheared serpent in i te i n  a major thrust 
zone . The shearing trends about N .  35° E .  and d ips 25 ° SE . (variab le) . B l ocks of gne iss ic  amphibol ite 
and pa le-green phy l lonite derived from the Rogue Format ion crop out in the immediate v ic i n i ty . The largest 
chromite lens was reported to be 3 ft thick and 20 ft long . About 30 tons of hand-sorted ore contai n i ng 
45 percent Cr203 and 2 . 5 : 1  Cr :Fe ratio were shi pped during 1 953 and 1 954 (Ramp, 1 96 1 , p .  99) . 

Sourdough (Bo l dface) m ine (83) : D issem i nated and banded chrom i te occur i n  a narrow dun i te zone 
in harzburg ite (both are large l y  serpent in ized) . The ore zone has been traced over a hori zonta l l ength of 
about 3, 000 ft and to a verti co I depth of about 1 ,  000 ft . Th ickness var ies  from less than a foot to more than  
20 ft, and  the zone i s  probab ly d i scont inuous.  Average thickness may be  about 3 ft . T he chrom ite-bear ing 
dunite zone strikes from N .  45 ° W .  to N .  55° W .  and dips from 30° to 45 ° NE . Average grade of the 
ore zone may be about 35 percent chromi te . More massive layers and streaks of chromite, sometimes as 
t h i ck  as 1 ft , when hand-sorted , assay about 48 percent Cr20 3 w i th a Cr:Fe ratio of 3 : 1 . The ore zone 
l ies on the east l imb of a northwest-p l unging anti c l i ne about 600 to 800 ft from the thrust contact with 
the under ly ing (younger) Dothan Format ion . C hromite i n  the west f lank of the folded zone may be repre
sented by the Irene (92) and Wi nton Mounta in  (90) occurrence s .  A tota l  o f  about 1 , 567 l ong tons were 
produced from i ntermi ttent operations duri ng the period from 1 9 1 8  to 1 958 . The average grade of a l l  sh i p
ments was about 44 percent Cr20 3 wi th a Cr : Fe rat io of about 2 . 8: 1 .  Estimated reserves i n  1 940 were 
50, 000 to 1 00, 000 tons of mi l l i ng-grade ore (D i l ler and others , 1 92 1 ; We l ls and others, 1 940; A l len, 
1 941 ; Ramp, 1 96 1 ) . 
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Tra i l s  End prospect ( 1 06) :  The area i s  one of scattered, sma l l ,  resi dua l ,  thrust patches of sheared ser
pent i n ite and Co lebrooke Schist over ly i ng Late Jurass ic Otter Poi nt sed iments and volcanics .  Some in
fau l ted l enses of sheared serpent in i te occur i n  the Otter Poi nt . A sma l l  amount of d i ssemi nated chromite 
sampled by Morrison in 1 939 assayed 1 4. 5  percent Cr203 . Storie s  vary on t he source of h igh-grade ore 
(48 percent Cr203) wh ich  was on the dumps pr ior to 1 95 1 . One source says the ore was derived from 
d iscrete pods i n  the sheared serpent in i te ,  and another reports that it was hau led to t h is s ite by a promoter 
from another deposit during World War I .  Ten tons of ore on the d umps were shipped i n  1 95 1  ( Oregon 
Department of Geo logy and M i nera l I ndustr ies , 1 940, p. 88-89; Oregon Department of Geo logy and Min
era l I ndustr ies unpu b lished m i ne-fi le reports , 1 950, 1 95 1 ;  Ramp, 1 96 1 , p .  1 1 8) . 

Unc le Sam m i ne (8) : Medium-gra i ned, d i ssemi nated chromite occurs with  a few sma l l  c l ots of mas
s ive ore i n  a l tered ta lcose serpent i n ized dun ite . T he ore is reported to occur as l enses p l u ng i ng to the 
southwest . Sourdough F lat i s  be l ieved to be a large ,  mass ive,  s l ide b lock . Probably less than 1 00 tons of 
mi l l  ore assay ing about 30 to 35 percent Cr203 were mi ned up to 1 955 . T he ore was processed at  McCa leb ' s  
m i l l ,  l ocated nearby (Ramp, 1 96 1 , p .  1 06) . 

Wonder m i ne (7) :  Sma l l  l enses of  th ick ly d i ssemi nated chromite with  ta l cose serpent ine (a l tered 
from dun i te) gangue are exposed i n  the cut  on the no . 2 c la im  about 200 yds north of the :! corner sees . 1 1  and 
1 4 . T he area is i n  a large broken s l ump b lock . Maximum th ickness of l enses seen is 5 ft . M i nor show i ngs 
were found in other cuts. A l though an 80-ton mi l l  was constructed in 1 953 ,  tota l  product ion is be l ieved 
to have been less than 250 tons, but records were not obtained (Ramp,  1 96 1 , p .  1 04) . 

O ther chromi te occurrences: The remai n i ng chromite occurrences shown on the M i nera l a nd Rock
Materia l Loca l i ties map (P late 2,  in pocket) are l i sted in numer ica l order in Tab l e  8 .  Wi th proper ex
p loration and deve lopment, some may have potent ia l  for future production under condit ions of i ncentive 
price for chromite ore and the ava i labi l i ty of a market .  

Chrom i te a l so occurs i n  the n icke l -beari ng lateri t i c  soi l s  deve l oped o n  peridotite (see N icke l ) .  

C o b a l t  

Coba l t  i n  C urry County occurs wi th  n icke l i n  l a ter ites and wi th  a few copper deposits such as those 
i n  the C o l l ier Creek area (205) , the Coba l t  group occurrence (202) on the I l l i nois R iver ,  and the unnamed 
Coba l t  copper prospect (72) near Doe Gap i n  t he southeastern part of t he County . T he meta l occurs in 
on ly sma l l  amoun ts and cannot be consi dered economica l ly s ign ifi cant unti l i ts by-product va lue e nab les 
a deposit to be profitab ly mi ned . 

C o p p e r  

Three , or possi b ly four, groups of copper prospects i n  Curry County may be described as areas, and 
t he ot her occurrences appear to be scattered w i thout pattern or assoc iat ion wi th  these main areas . Copper 
m inera l ization appears to be somewhat concentrated in the western strip of Rogue Formation in the upper 
C hetco drai nage area in t he southeastern part of the County . Copper m ine ra l ization i n  th is  first area is 
associated wi th  t uffaceous sediments, si l i ceous vo l canic rocks, and sheared serpe nti n ites, espec ia l ly a long 
the i r  contacts wi th layered vo lcan ic  rocks . This area i nc ludes a number of sma l l  occurrences such as the 
Eag l e  Creek group ( 1 8) and the Copper C reek group (56) . T he area extends to t he north in to Joseph i ne 
County and i nc l udes simi lar copper occurrences on  Rancherie Creek and Fa l l  Creek (Di l ler,  1 9 1 4, p .  84) . 
T he deposi ts are probably vo lcanogen ic  i n  or ig i n .  

A second area of copper occurrences i s  t he Co l l ier  C reek area , w here a few h igh-grade boulder
type occurrences in serpent i n ite can be found . The th ird area , wh ich  i s  somewhat less important, is t he 
area near Rusty Butte i n  the South Fork of the S ixes River dra i nage ,  where minera l ization occurs i n  sed i 
ments and  volcanic rocks o f  t he  Ga l ice Formatio n .  These occurrences have been prospected for go ld ,  
not copper . 
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T he copper prospects of  Uppe r Shasta -Costa Creek ( 1 68-1 69) may have some mer i t  and may const i tute 
a fourth area,  a l though o n ly two prospec ts are mapped . These deposi ts occur i n  a l tered vo l can i c  rocks 
of the Rogue Format ion and are proba b ly vo lcanogen i c .  

H i story of m i n i ng 

Bu t ler and M i tche l l  ( 1 9 1 6, p .  53-54) s ta te that ,  i n  1 908 , a sma l l  amoun t  of  h i gh -grade copper ore 
was reported ly  sh ipped from the Co l l ier  C reek area,  brought to Agness on pack horse s ,  carr ied to Go ld  
Beach i n  sma l l boats, and  t hen  sh ipped by  water to San  Francisco . I nformat ion en t he  tota l amount and 
va l ue of the ore sh ipped was not obta i ned . 

Descr ipt ion of occurrences 

Ava i lab le  i nformat ion on the various copper occurrences is  summarized be l ow .  A few of the occurrences 
were deve loped as go l d  prospects a nd happe ned to conta i n  some associated copper . T hey are descri bed wi th  
the other go l d  depos i ts . 

Bunker H i l l  prospect  (2 1 0) :  T he bou l der-type deposits i n  sheared serpent in ite are s im i la r  to Co l l ier 
Creek depos i ts .  Assoc iated m i nera l s  are magnet i te (cub i c) , eryt hrite , a nd pyrrhot i te in a dac i te d ike . 
Orig i na l  work was probab ly done about 1 900 or  at least pr i or to 1 9 1 6 .  T here has been no recent deve l op
ment . No product ion is reported .  Recent i nvest igat i ons  have bee n unsuccessfu l i n  l ocat ing t he prospects 
(Parks and Swar t ley , 1 9 1 6, p. 47) . 

Coba l t  group prospects (202) : M i nera l ization i n  t he form of d issem i nated pyr i te ,  c ha lcopyrite , and 
pyrrhotite occurs w i th i n  and a l ong the contact of pyroxene-ri ch ,  part l y-serpenti n ized peridot i te and meta
gabbro . Samp les  i nd i cate l ow va l ues . F urthe r  fie ld  i nvest-igat ion i s  i nd icated ( Oregon Department of 
Geo logy and M i nera l I nd ust r ies unpub l i shed m i ne-fi l e  reports , 1 952, 1 970; Parks and Swart ley, 1 9 1 6; 
Ramp, 1 963) . 

Coba l t  prospec t  (72) : A 3-ft-th i c k, 1 25-ft- long , northwest-s tr i ki ng ,  near ly verti ca l  zone of  
magneti te-beari ng pyroxen i te ,  w i th pyrrhoti te , m i nor cha lcopyr i te ,  ma lach i te ,  a nd eryth r i te ,  occurs i n  
par t l y  serpenti n ized peri doti te . A grab  samp le a ssayed no Au  and Ag ,  trace Co,  0 . 2  percent  Cu ,  0 . 1 
percent  N i , and no Pt (Ramp, 1 975, p .  24) . 

Copper C i ty (Co l l ier Creek) prospec ts (205) : M i nera l i zat ion  occurs  a s  pods a nd lenses  of mag-
net i te w i t h  ma lach i te ,  c ha l coc i te ,  azurite, erythrite , pyr i te,  and  cha l copyr i te i n  sheared serpent i nite . 
Copper showi ngs are scattered over an  area 1 . 5 m i  long and 0 . 75 mi w ide . But ler and M i tche l l  ( 1 9 1 6 ,  p .  53-
54) report 45 tons copper ore were sh i pped to San F ranc i sco i n  1 908 a fter hav i ng been pac ked to Agness 
on horses and to Go ld  Beach i n  sma l l  boats . There appears to be l i tt le promi se of s ign i fi can t  ton nage i n  
these deposi ts (Oregon Department o f  Geo logy and M i nera l I ndustr ies u npub l i sh ed m ine-fi l e  report, 1 952) . 

Coppe r  C reek group (C hetco Copper C ompa ny)  (54 and 56) ( i nc l udes Me lanter i te tunne l (54) ) :  T here 
are three short edits  and sma l l  c uts:  the northern, upper "Me l a nterite tunne l "  is 25 ft l ong; t he sout heastern 
edit is 50 ft l ong; and the southwestern (Sunset tunne l )  i s  90 ft long w it h  a 1 5-ft crosscut to the r ight . T he 
country rock is a s i l iceous, phy l l i t i c  metavo lcan ic  of  the Rogue Format ion . M i nera l ization cons i sts of 
t h i ck ly  d is sem i nated to mass ive granu lar pyr i te with l esser zones of cha l copyr i te a nd m i nor spha l er i te . 
T he depos i ts appear to be vo l canogen i c . A sma l l  sh i pment was reported l y  made from th i s  l oca l i ty by the 
C hetco Copper Company (D i l l e r ,  1 9 1 4, p .  84; Ramp,  1 975, p. 27-29) . 

D iamond prospect(95) : A l O-ft-th i c k  zone of d i ssemi nated pyr i te that stri kes about N .  65° E .  and 
di ps 35° S .  occurs in  wea th ered fi ne-gra i ned mafi c to i ntermediate i ntrusives and vo lcan ic (? ) rocks near 
t he i r  thrust (? ) contact w i th peridotite to the nort h .  Pre l i m inary samp les  s howed on ly  a trace of go ld ,  
s i l ver ,  and  copper (Oregon Departme nt of  Geo logy and  M i nera l I nd ustr ies m i ne -fi l e  report , 1 963) . 
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Eag le, Creek group ( 18) :  Gossans,  quartz ve ins  w i th su l fides, and mi nera l ized shear zones are 
found w i th i n  and a long the contact of a body of serpenti n i te w i th metavo lcan i c  rocks wh ich are i ntruded 
by sma l l  d iabase , d iorite , and gabbro dikes . D issem inated pyrite a nd cha l copyrite occur i n  q uartz and 
cherty tuffaceous metasediments i nterbedded w i th volcanic rocks under lyi ng the serpenti n i te . Pre l im inary 
sampl ing shows Cu va l ues from 0 . 60 to 1 3 . 30 percent . Go ld  a nd si l ve r  va l ues are l ow .  T he re has bee n 
no production (Ramp, 1 975, p .  27) .  

K ess ler and Fry prospects (200) : Serpe nti n i te i s  i ntruded by a 1 00-ft-th i c k  dac i te porphyry di ke 
adjacent to greenstone and Co lebrook Sch i s t .  Copper-sta i ned serpenti n i te i s  exposed i n  a wash near the 
tunne l ,  and h ig h-grade copper-bearing float i s  found on the f lat be l ow the tunne l ( But ler  a nd Mi tche l l ,  
1 9 1 6 ,  p .  98-99; Oregon Department of Geology and Mi nera l I n dustr ies,  1 940, p .  52) . 

M i l le r  Creek gossan ( 1 7) :  This gossan i s  characterized by d i ssem i na ted to compact,  granu hr , strat i 
fi ed (? ) pyri te w i th m inor cha lcopyr i te . Patches of gossan occur over a 1 00- by 300-ft area i n  a l tered 
vo lcanic rocks of the Rogue Formati on . Pre l im i nary samp les show low go ld ,  si lver , and copper conten t . 
T he depos i t  is probably of volcanogen ic  orig i n  and wort hy of further exp lorat ion (Ramp , 1 975 , p .  27 , 28, 33) . _ -

Miss Do l ly prospect ( 1 38) : M i nor copper mi nera l i zat ion,  ma lachite,  and,  possi b ly ,  su l fi des i n  sheared 
serpenti ni te are exposed in the cut . There has been no product ion . Department samp les XG - 1 89 a nd X G- 1 90 
(P-28630, P-2863 1 )  were taken by Ramp ( 1 963) . 

Morri son G u l ch prospects (22): Ma l ach i te,  cha l copyrite , pyrite , a nd pyrrhot i te occur i n  a 4-ft
wide, north-str ik ing,  vertica l ,  sheared serpenti nite zone which  crops o ut on t he east s ide of t he mouth 
of Morrison  G u l c h .  A samp le  across t he zone assayed 0 . 3  oz/ton Au and 0 . 9  percent C u .  A sha l l ow 
cut  besi de the tra i l on  the west s ide of the creek less than 0 . 5  m i  to the south a lso exposes copper-sta i ned,  
sheared serpent in i te ( Ramp, 1 975, p .  28-29) . 

P ine F lat prospect ( 1 79) :  T h i n  seams and sta ins of ma l ac hite and  azurite i n  sheared serpent in i te 
occur a longside a dac i te porphyry d ike . Samp les i nd i cate from 3 . 5  to 9 . 8  percent C u  and traces of Au  
and  Ag . The serpent in ite occurs a l ong t he contact of pebb le  conglomerate of the Myrt le Group on the 
east and Co lebrooke Schist to the west . There has been no reported production (Oregon Department of 
Geo logy a nd Minera l Ind ustries unpub l i shed m i ne-fi l e  report, 1 957; Parks and Swart l ey ,  1 9 1 6 ,  p. 1 80) . 

Red Cub prospect ( 1 69) : M i nera l izat ion in t he form of pyr i te ,  w i t h  abundant secondary s i l ica , 
mi nor cha l copyrite , and l ess abundant (? ) spha lerite ,  is found in metavo lcan ic  rocks of the Rogue Forma
t ion . Most of the samples  representing fa ir ly  l arge areas of m ine ra l ization have less than 1 percent C u ,  
about 0 . 2  oz/ton A g ,  and a trace o f  Au . T w o  1 00-ft d iamond dri l l  ho les t hat were comp le ted i n  1 966 
reported ly bottomed i n  serpenti n i te . Assay resu l ts were very low (L . E .  Fri zze l l ,  persona l communication ,  
A pri l 28 , 1 977) . The deposi t, inc lud ing the  Shasta Costa prospect  ( 1 68),  i s  probab ly  vo l ca nogen i c  i n  ori g i n  
and warrants further i nvestigation (U . S .  Bureau of M ines unpub l ished confide ntia l -fi le report , 1 944) . 

Shasta Costa prospect ( 1 68) : A m inera l ized zone about 1 00 ft wide contains pyr i te,  mi nor cha l co
pyr i te , and some ma l ach ite i n  a l te red vo l can ic  rock of the Rogue Formation . The zone reported ly assays 
0 . 67 percent C u .  Th i s  m ineral izat ion is sim i l a r  to and probab ly associated w ith  the Red C ub prospect 
( 1 69) about 1 m i  to the sout h .  T he area probab ly warrants furt her invest igation (U . S .  Bureau of M i nes, 
u npubl ished confident i a l -fi l e  report, 1 944) . 

Starr (Mc K i n ley) mine ( 1 94) : Sheared serpenti n i te conta i ns fai r ly abundant copper carbonate , 
i ron  sta i n ,  and m i nor cha l copyrite i n  a zone about 1 2 ft wide . Occasiona l i so lated pods of massive 
pyrrhot ite and cha l copyrite a l so occur . M i nera l izat ion cou ld not be traced to dept h .  T he serpent i nite is 
part of the thrust sheet associated w i th greenstone bodies and Co lebrooke Sch i s t  over lying the Dothan-O tter 
Poi n t  Formations (Parks and Swar t ley , 1 9 1 6 ,  p .  2 1 1 ) .  
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Stone prospect ( 1 2) :  A 5-ft-t h ick gossan wi th  res idua I cha l copyrite and pyrrhot ite str ik ing N .  45° 
E .  and dipping steeply SE . occurs on the serpenti n ite-metavolcanic contact . The gossan assayed 2 . 5  
percent C u  (Ramp, 1 975, p .  28) . 

Su l fi des occurrence ( 1 84) : The area i s  i n  the v i c i n i ty of the overthrust contac t  of Co lebrooke Schist 
on the Dothan-O tter Poi n t  Formations . The depos i t  occurs as sma l l  b lebs and ve in lets of fi ne-grai ned 
sui fides (pyr i te and m inor chal copyrite) i n  vuggy quartz and assayed 0. 04 oz/ton Au,  0. 90 percent Pb, 
4 .  20 perce nt Cu , trace Ag , a nd trace Z n  (Oregon Department of Geo logy and M i nera l I ndustr ies assay 
P - 1 5629, 1 953) . 

War Baby prospect ( 1 1 3) :  Rocks i n  the area are mapped as Ga l ice Format ion sed iments, vo l canics ,  
and sma l l i ntrusives .  O f  two samples submitted i n  1 950, the f irst (P-1 0 1 06) assayed a trace Au, 0 . 90 oz/ton 
Ag, 2 . 20 percent Cu,  and trace Z n .  The second (P- 1 01 07) assayed no Au ,  trace Ag, 0 . 60 percent Cu , and 
1 . 60 percent Zn (Oregon Department of Geology and M i nera l Industries assay fi les, 1 950) . 

G o l d  a n d  S i l v e r  

A l arge number of sma l l  gold m i nes  a nd prospects are to be found i n  Curry County . Si nce i nformat ion 
i s  l im i ted on many of the prospects, they are l isted i n  Tab le 9 (Other gold and si lver occurrences) and 
are not summarized separate l y .  P l acer m ines are not reported i nd iv idua l ly ,  but mai n  p l acer-m in i ng areas 
are d i scussed br iefly in genera l terms . 

H istory of m in i ng and production 

Dur ing the early 1 850's ,  the first m i n i ng act iv ity in C urry County , go ld prospect i ng a long the 
beaches in the v i c i nity of Port Orford and Gold Beach, l ed to a brie f  ( 1 854-1 855) period of prosper i ty 
for Port Orford (Spreen ,  1 939, p .  1 1 ) .  

T he more i mportant gold-produc ing beaches i n  Curry County were at Ophir,  P i sto l  R ive r ,  Gold  
Beach, Port Orford , and Cape B lanco (Horner,  1 9 1 8) .  T he m in ing i n  these beach areas began about 1 853; 
but m in ing was brief in duration because of i nadequate equipment for sav i ng the extremely fi ne gol d .  

P lacer go l d  m i n i ng sprang up a l ong the S ixes R iver  about 1 857 . T he e levated beach p l acers a long 
the eastern edge of the broad coasta l  pi one north of Port Orford started up in 1 87 1  (D i l ler , 1 903) . Essen
tia l ly a l l  of the gold production from the S ixes  River area (reported ly va lued a t  about $1 m i l l ion  (Di l ler, 
1 903)) was  from p lacer mi nes, and the best producers were the bench -grave l depos i ts a long the South Fork 
of t he Sixes River and the S ixes R iver downstream from the Sout h Fork . 

Other County gold-produc ing areas which became act ive during the 1 870's were t he uppe r Chetco 
area (Ch i na D iggi ngs d i stric t) , which i nc l uded Carter, Babyfoot ,  S l ide,  and M i l ler Creeks ,  the L i t t le  
C hetco R iver ,  and benches such as Taggert ' s  and C hetco bars that were worked i n  a sma l l  way a long t he 
mai n Chetco R iver; p lacers i n  Bonanza Basi n on the headwaters of Bou lder Creek; and the area a long the 
Rogue R iver and Mu le  Creek in the v ic i n i ty of Maria I .  

Records of the tota l va l ue of  go l d  product ion i n  Curry County are i ncompl ete; there fore , production 
figures are on ly est imate s .  Curry County , however, i s  one of t he sma l ler  go ld-produci ng counties i n  t he 
State, ranking beh i nd ne ighbor ing counties of Jackson, Joseph ine , Doug las,  and Coos . An  idea of the ir 
production can be obtained from D i l ler  ( 1 9 1 4, p. 30) who reports that in the year 1 9 1 2, Curry County 
produced $ 1 2 , 786 worth of p lacer gold (based on a pri ce of $20 .67/fi ne oz) and 3 9 . 91 fi ne oz of gold 
from lode m i nes . 

Pardee ( 1 934, p .  26) reports production of  go l d  and p la t inum from beach p l acers dur ing the period 
from 1 903 to 1 929 as fo l lows:  from the Port Orford-Cape B lanco area,  869 oz of go l d  va lued a t  $ 1 7, 90 1  
and  $ 1 88 worth of p loti num; from the  0 ph ir-Go l d  Beach area , 76 1 oz  of go ld va lued a t  $ 1 5, 6  76 and 
no p lati num recovery reported . 

Access to the upper Chetco area (Ch i na D igg i ngs di s tr ict) was through Joseph i ne County, and ear ly  
production from that area may have been credi ted to J oseph i ne County . Tota l placer-go ld production 
in the upper Chetco area has been estimated a t  2, 500 oz; tota l lode m ine production, large ly from the 
Peck mine (2 1 ) ,  may have been about 8, 000 oz (Ramp, 1 975, p. 23) . 
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M i n i ng i n  the Mu le Creek  di s tr ict  was fi rst done i n  1 89 1  by J oh n  Bi l l i ngs and h i s  son, G .W .  Bi l l i ngs  
(But ler and M itche l l ,  1 9 1 6) .  Pr incipa l  production was from the p l acers on lower Mu le  Creek and the Rogue 
R iver bars just downstream from Mu le Creek . By the ear ly 1 900' s ,  four l ode m i nes with a sma l l  amount of 
reported production had been  deve loped . T he m ines were the Parad ise prospect ( 1 5 1 ) , Mar igo ld (a lso 
known as the Lucky Boy and the T i na H . )  ( 1 56 ) ,  Red R iver Gold M in i ng Company (Mu le  Creek) p lacer  
( 1 62) , and the Mule Mounta in  mine ( 1 64) . 

Tota l product ion from the Mu le  Mounta i n  m i ne , wh ich  was mi ned from three separate veins, i s  est ima ted 
to have been about $60, 000 . T he T i na H .  (Marigo ld)  produced about $50, 000 i n  go ld . A l t hough other l ode 
m i nes in t he district are reported to have some high-grade spec imen ore , a l l  have had very l i tt l e  production . 

T he Red R iver Go ld  M i n ing Company pl acer,  wh ich  operated dur i ng t he late 1 800's and ear ly 1 900's ,  
was undoubted l y  the l argest producer in  t he area (Di l ler,  1 9 1 4; But ler  and M itche l l ,  1 9 1 6, p .  1 2 1 - 1 23) . 
Severa l acres were m i ned on the bench a long the northwest side of the Rogue R iver a nd west of Mu le  Creek .  
D i l le r  ( 1 9 1 4) descr i bed the deposit as 30 ft o f  fai r ly  coarse grave l which was capped by about 35 ft o f  fine 
sandy mater ia l  l y i ng on  a bench 20 ft above the r ive r .  No record of tota l production of  the Red R iver Go ld  
Min ing Company was  obta i ned . F l oods of l ater years have ob l i te rated a l l  evidence of th i s  p lacer-min i ng 
activity . 

Future potentia I 

Future potent ia l  for go l d  production i n  Curry County probab ly  l i es i n  vo l canogenic su l fide deposits 
of the Rogue Formation in the Mu le  Creek and upper Chetco areas and i n  the remote possibi l i ty of de
ve lopi ng offshore b lack-sand deposi ts . 

P lacer areas 

Beach pl acers, i nc l ud i ng beach-terrace depos its: The best va l ues in beach p l acers are found in the 
wave-concentrated b l ack-sand deposits,  most of wh ich  a l so conta i n  an i nterest ing amount of c hromi te .  
A number of  these gold- and p lat inum-bearing deposits that were worked in  t he ear ly  days are descr ibed 
in another section (see C hromite ) .  Beach p l acers are character ized by mu l t ip l e ,  t h i n ,  w ispy l ayers of 
b lack sand i n  gray sand . The better concentrates occur near sea c l i ffs on back  beaches where wave 
act ion duri ng h igh ti des and s torms washes away the l ighter mi nera ls and leaves a resi dua l rough concentrate 
of heavy mi nera l s ,  pebbles, and drift wood . 

Obtai n i ng accurate samp l ings and assays for go l d  a nd p lat inum-group meta l s  is qu ite d iffi cu l t ,  and 
techniques and resu lts obtained must be carefu l ly eva l uated (Pardee, 1 934, p .  34-35 ) .  Reported assays 
vary w ide ly from a few cents to a few dol lars per ton of sand . 

Prob lems encounte red i n  m in i ng beach-terrace depos i ts i nc l ude t he presence of deep overburden 
and d iffi cu lty in separat ing very fi ne part ic les of prec ious meta l s  from coarser gra ins of abundant , re la
tive ly heavy m inera l s  occurri ng in the  b l ack-sand horizons . Pardee ( 1 934, p .  26)  reports that go ld par
tic les in t he beach depos i ts range in s ize from microscopi c  specks to t h i n  f lakes about 1 mm in d iameter . 

Sixes area p l acers: Much of the go ld-beari ng bench grave l deposited a long the S ixes R iver  (from 
50 to 1 30 ft above the present stream) was worked during the peak periods of ear ly p lacer-m in i ng activity . 
A few i so l ated areas of h igh bench grave l a l ong the South Fork and main S ixes River probab ly  rema i n  un
worked , but no surveys are ava i lab le to de l i neate virg in  grave l deposits . Ba l dwin  and Boggs ( 1 969) have 
determ i ned t he concentrat ion of detrita l  go l d  i n  the a l l uv ium in t he S ixes River drainage (see F igure 9) 
a nd report that t he r ichest concentrations of go l d  are in parts of t he Sout h  Fork drai nage . T hey be l ieve 
the area around Rusty Butte i s  the ma jor gold source i n  the S ixes R iver drai nage area . 

Upper Chetco area pl acers :  I nformation on  gol d-p l acer depos i ts i n  t he upper C hetco dra inage is 
summar ized by Ramp ( 1 975, p. 29-30) . The pr i ncipa l  p l acer-gold va l ues are found a long the headwaters 
of t he Litt le C hetco R iver and i n  bench grave l s  a l ong the C hetco R iver downstream from the Litt l e  C hetco 
in the v ic i n i ty of the mouths of Babyfoot and S l i de Creeks . These areas are in the Ka lmiopsi s  Wi lderness . 
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Figure 9. Average concentrations of goZd in Sixes River drainage (Baldwin and Boggs, 1969). 
PPB - parts per biZZion. 

Bonanza Basin - Boulder Creek placers: A small amount of placer mining took place along Boulder 
Creek, especially at the head of the drainage area in Bonanza Basin, south of Iron Mountain in sees. 4, 
5, and 8, T. 34 S . ,  R. 12 W .  The principal mines were the Bonanza Basin placer (139), Bonanza (White 
E lephant group) placer (140), Wildcat group (Grizzly Bear) prospect (142), and the Boulder Creek Mining 
Company placer (172). Except for the area of bench gravels near the mouth of Boulder Creek (N� sec. 25, 
T. 34 S . ,  R. 13 W .), the available yardage is quite limited. The Wildcat group (Grizzly Bear) prospect 
on Bluebe l l  Creek, a tributary of Boulder Creek in S! sec. 4 and NEt sec. 9, produced between $2,000 
and $3,000 (@ $20 to $35/oz) between 1930 and 1 940 from about 2 acres of placer ground. The Bonanza 
(White E lephant group), worked intermittent ly from 1874 to 1941, produced about $70,000 from 2 acres. 
Bonanza Basin gold is reported to be in the form of coarse water-worn nuggets from 5� to $25 size (@ 
$35/oz), with very little in the way of fines recovered. The largest reported nugget weighed 7 oz. 
It is speculated that the gold was derived from pocket deposits along a serpentinite-"porphyry" contact 
(Oregon Department of Geology and Mineral Industries unpublished reports, 1941, 1946). 

Attempts at mining the extensive bar at the mouth of Boulder Creek in 1915-16 by the Boulder Creek 
Mining Company (172) were apparently not very successful. Although not reported, it is probable that 
gold values ore considerably diluted by South Fork Lobster Creek gravels. 

Rogue River placers: Small amounts of gold are continually carried by the Rogue River and deposited 
in gravel bars along its banks. Several attempts to mine these deposits profitably have met with limited 
success and a number of failures. Slightly richer Rogue River deposits that formed immediately downstream 
from junctions with tributaries carrying greater gold values have been worked more successfully. An 
example is the bar below Mule Creek at Morial, where the Red River Gold Mining Company operated 
around the turn of the century. 
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Lode gold mines and prospects (exc lud ing placers) 

The fol lowing gold mines and prospects are arranged a lphabetica l ly .  Occurrences not summarized 
be low are l i sted in Tab le 9 .  

Bear Cat group prospect ( 1 14) ,  Sixes River area : Pyri te and go ld occur in a 1 2-in, north-stri king ,  
45° east-di pping quartz vein on the contact of  the s late hanging wa l l  and "porphyry" footwa l l .  Sample of  vein 
assayed 0. 1 3  oz/ton Au and trace Ag (Oregon Department of Geology and Mineral Industries, 1 940, p. 80) . 

Big Ben (Rusty Butte) (Harri son) mine ( 1 09), Sixes River area: Northeast-striking, 1 2-ft wide, shear 
zone in argi l l ite has sma l l  quartz and ca lc i te veins and ore minera ls inc l uding go ld,  si lver, galena , pyrite , 
cha l copyrite, and arsenopyrite . Production was unrecorded but was probably a few thousand do l lars in 
go ld (D i l ler, 1 903: Oregon Department of Geology and Minera l Industries unpub l i shed mine-fi le report,  1 950; 
Brooks and Ramp, 1 968, p .  1 84) . 

C l i ffside Lode m ine ( 1 3 1 ) ,  E l k  River area: Vert i ca l  quartz vein strikes N .  60° W.  and occurs in 
d iorite containing pyrite and chal copyrite . Assay va l ues are spotty . The vein was d iscovered in 1 938, 
bu t there has been no production (Oregon Department of Geo logy and Minera l Industries unpub l i shed 
mine-fi le report, 1 938; Oregon Department of Geology and Mineral Industries, 1 940, p. 82; Brooks and 
Ramp, 1 968, p .  1 84) . 

Combination prospect ( 1 1 1 ) ,  S ixes R iver area : Quartz vein lets occurring in N .  20° W . ,  near ly vertica l ,  
1 0- to 20-ft-wide shear zones in argi l l ite contain spotty pyrite , galena , and spha lerite and have low gold 
and si lver va lues . A sma l l  amount of hand-sorted, high-grade su lfi de ore was probably mined , but there 
has been no other production (Oregon Department of Geology and Minera l  Industries unpub l i shed mine-
fi le report ,  1 950; Oregon Department of Geology and Min era I Industries assay records; Brooks and Ramp, 
1 968, p. 1 85) .  

Dinawadja (Margarette) prospect ( 1 57) ,  Mu le Creek area : Th is prospect is reported to be ei ther a south
wester ly extension of the Marigo ld or Tina H .  vein or a para l le l  vein lying about 50 ft east . A sma l l  quartz 
vein in metavolcanic rocks that strikes northeast and dips steeply northwest contains pyri te , cha lcopyr ite , 
and minor go ld (Oregon Department of Geology and Minera l Industr ies unpub l ished mine-fi le reports, 1 935, 
1 946; Oregon Department of Geology and Minera l Industries, 1 940, p. 72) . 

Em i ly mine (58) , upper Chetco area : Workings are in a greenstone inc lusion surrounded by serpentinite . 
The adit fol lows a northwest-trending , verti ca l shear zone a long the serpentini te contact . A l imonite gossan 
occurs at the surface . Minera ls recognized in the serpentini te shear zone inc lude magnetite , cha lcopyri te , 
some ma lach ite with l imonite , and minor cha lcocite . A 2-ft chip sample across this zone at the porta l 
assayed 0. 1 1  oz/ton Au, 0 . 1 0  oz/ton Ag , and 0 . 3  percent Cu .  During the 1 880 ' s  the mine reportedly 
produced about $ 1 , 000 worth of gold by hand methods from high-grade oxidized ore (Perry Davis, personal 
communication, 1 965; Ramp, 1 975 , p. 30) . 

Frazier mine (23) , upper Chetco area: A 1 - to 6-ft-th ick  vein of fractured, i ron-stained quartz l ies a
long the north-trending sheared contact of  a narrow serpentinite zone in metavo lcanic rocks . ·  The main ore 
minera l is arsenopyrite with some pyrite and free gol d .  A sample from the ore pi le taken in 1 969 assayed 
0 .36 oz/ton Au and 0 . 20 oz/ton Ag . A $ 1 2 , 000 to $ 14 ,000 pocket was reported ly mined in 1 935 , and an 
addi tiona l $650 production is reported up to 1 938 (Oregon Department of Geology and Minera l Industries 
unpub l ished mine-fi le report ,  1 938; Ramp, 1 975, p. 31 ) .  

Golden Bu l let (O ld Red) mine ( 1 50) , Mu le Creek area : Free gold and su lfides (pyr i te ,  spha leri te, 
ga lena , argentite (? ) ,  cha lcopyr i te )  occur in a 4- to 1 2-in-th ick  shear zone stri king N .  55° W. and 
di pping 45° N E .  in metavo lcanic rock of the Rogue Formation . The mine has been worked intermi ttent ly 
since 1 930, but production ,  if any, has been sma l l  (Oregon Department of Geology and Minera l Industries, 
1 940, p. 23; Oregon Department of Geology and Minera l Industries unpub l ished mine-fi le report, 1 946) . 
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Go lden Dream (Higgi ns) (Empi re) mine (9), upper Chetco area: Sheared metasedimentary and meta
vol can ic  rocks along serpentinite contacts contain numerous sma l l  quartz vein lets, some sulfide minera l 
izat ion, and free gold in sheared tal cose rock . Some diorite and gabbro d ikes are nearby . H iggins set 
up a three-stamp mi l l  on S l ide Creek about 2, 1 00 ft i n  e levation . Rich e luvia l materia l  was s lu iced 
at severa l si tes in the ear ly 1 900's, but production figures are not reported (D i l ler , 1 9 1 4, p. 65; Parks 
and Swart ley, 1 9 16 ,  p .  1 20; Oregon Department of Geology and Mineral I ndustries, 1 940, p .  59; Brooks 
and Ramp, 1 968, p .  1 97; Ramp, 1 975 , p .  3 1 ) .  

Golden Eag le mine (24), upper Chetco area : Gol d occurs i n  a blanket mixture of crushed iron
stained vein quartz with c lay and other rock fragments, 6 i n  to 2 . 5  ft th ick, lying para l le l  to the h i l l  s lope , 
6 to 30 ft deep in landsl ide debris . Sl ide materia l  is composed of mixed sed iments and volcanic rocks of 
the Rogue Formation . Under lyi ng bed rock is serpenti n i te and argi l l i te .  The mi ne was located i n  1 935 and 
mi ned i n  a sma l l way i ntermittent ly,  both as a hydrau l ic  placer operation , concentrating gold i n  a s lu ice 
box, and as an open-pit hand operat ion which recovered gold on an amalgam plate be low a sma l l  scrubber .  
Tota l production to 1 963 is probably about $ 1 , 000 (Oregon Department of  Geology and Minera l  I ndustries, 
1 940, p .  59-60; Oregon Department of Geo logy and Minera I I ndustries unpub l i shed mine-fi le report, 1 963; 
Brooks and Ramp, 1 968, p. 1 97; Ramp, 1 975, p. 3 1 ) .  

Golden Fraction and Golden Ratt ler prospects ( 1 53) , Mu le  Creek area: A northwest-trendi ng ,  steeply 
dippi ng to the northeast, narrow shear zone in metavo lcanic rock and metagabbro conta ins pyri te , ca lc i te ,  and 
quartz . Assay va lues range from a trace to 0 . 1 2  oz/ton Au . There has been no production . See Tab le  9 for 
information about another nearby prospect, Go lden Ratt ler (Oregon Department of Geology and Minera l I ndus
tries, 1 940, p .  73; Oregon Department of Geology and Minera l Industries unpub l i shed mi ne-fi le report, 1 946) . 

H i l ltop group (Hamaker) prospects (35 and 38) ,  upper Chetco area: The workings in sec . 36 lie a long 
the contact of serpenti n i te and metavo lcanic rock, separated by a th i n  zone of metasedimentary rock .  
A sma l l  cut above the i nc l i ned adit a t  the contact exposes sma l l  quartz vei n lets i n  metasedimentary 
rock .  Veins strike about N .  55° E . and dip 60° S E .  A se lected sample of th i s  vei n materia l  (P-32 1 32, 
taken i n  1 967) assayed 0 . 44 oz/ton Au and trace Ag . Other openings i n  SW* sec .  3 1  expose most ly highly 
fractured greenstone (metabasa lt) with sma l l  disconti nuous quartz ve in lets . Values are qu ite errati c .  Go ld 
can be panned from the soi l  at a number of spots in the area . Some rhodonite and manganese oxides occur 
in cuts above the 60-ft ad i t .  There is no record or evidence of production (Oregon Department of Geology 
and Minera l  I ndustries unpubl ished mine-fi le report, 1 938; App l ing, 1 958, p .  25-27; Ramp, 1 975, p .  36) . 

Hustis mine ( 16) ,  upper Chetco area : Minera l ization occurs i n  a north-stri ki ng, near ly vertica l shear 
zone i nj ected by high ly sheared ta lcose serpenti n i te exposed between fractured vo lcanic wacke to the west 
and a partly decomposed diori te d ike intruding metavo lcanic rocks to the east . A few, narrow, ma lach i te
sta ined gossan le nses i ndicate the presence of sul fides .  Val ues were recovered as free gol d in  s lu ice boxes .  
A sample (P-3 1 1 95) ,  cut across a 1 -ft by 8-ft lens of gossan i n  the main  pit on  the north side of the sadd le , 
assayed 0 .42 oz/ton Au, 0. 20 oz/ton Ag, and 0.50 percent Cu.  D i l ler ( 1 9 1 4) reports an o ld  arrastre i n  
ruins a s  evidence of  mining activity severa l years ear l ier, probably in the late 1 800 ' s .  Production statistics 
are not avai lable (D i l ler, 1 9 1 4, p. 65; Brooks and Ramp, 1 968, p. 1 98; Ramp, 1 975 , p. 32) . 

Keystone prospect ( 165) {see Mule Mounta in  group),Mule Creek area 

Lancaster {Venner) prospect ( 1 49) , Mule Creek area: Quartz ve in lets i n  metavo lcanic rock of the 
Rogue Formation conta in pyrite and free go ld (Oregon Department of Geology and Minera l  Industries, 
1 940, p .  75) .  

Lucky Stri ke prospect ( 1 54) , Mu le Creek area : North-trendi ng minera l ized shear zone i n  metavo lcanic 
rock dips about 50° E .  and conta ins a 14-in-th ick iron-stai ned gouge zone with pyri te stringers and a 20-i n
th ick zone with l -i n  quartz vein  lets . Samples i ndicate low go ld va lues (Oregon Department of Geo logy 
and Mi nera l I ndustries unpub l i shed mi ne-fi le report, 1 946) .  
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Lucky Warren ,  Mt . Em i ly prospects (F lorence, etc . )  (220) , Mount Emi ly  area: M i nera l ization is 
associated with rhyo l ite breccias i ntruded a long fau l t  zones in Dot han Formation sandstone . A number of 
rhyo l i te ,  dacite , and coarse-gra ined nephe l ine syenite d ikes and si l l - l i ke i ntrusive bod ies are i n  the 
Mount Em i ly area . Gold and s i l ver va l ues appear to be uniformly l ow .  Z inc and molybdenum are a l so 
reported; but samp l i ng fa i led to show signif icant mfnera l izat ion (see P lat inum - Mount Emi ly  area) (But ler .. 
and Mitche l l ,  1 9 1 6 ,  p .  1 09-1 1 3; Parks and Swart ley, 1 9 1 6 ,  p .  1 45; Oregon Department of Geology and 
Minera l  I ndustries unpub l i shed mi ne-fi le report , 1 946) . 

Mammoth prospect ( 1 59), Mu le Creek area: A northeast-str ik ing, southeast-d ipp ing quartz ve i n  
3 i n  to 2 ft thick occurs i n  a l tered hornblende d iorite or metagabbro country rock . Owner reported that 
43 samples had an average assay va lue of $55 . 30/ton . Four tons were mi l ied i n  the T ina H .  stamp mi I I  and 
8 tons i n  an arrastre near Mu le Creek be low the mine . Recovery was poor (Oregon Department of Geology 
and M inera l I ndustr ies , 1 940, p .  75-76; Oregon Department of Geo logy and M inera l I ndustr ies unpub l ished 
mi ne-fi le report, 1 946; Brooks and Ramp, 1 968, p. 1 90) . 

Marigo ld (Ti na H . ) m i ne ( 1 56) , Mu le  Creek area : Free gold and minor cha lcopyr i te occur i n  1 - or 
2-i n  to 1 -ft mu l t ip le quartz ve i ns which stri ke northeast a nd dip steeply northwest i n  ch lor i t ic  country 
rock .  The mine,  which was former ly ca l led Lucky Boy , was orig i na l ly located i n  1 902 or 1 903 . I t  pro
duced $48, 000 prior to 1 9 1 0  usi ng water-powered two-stamp mi I I .  Production from later work is  not 
reported (But l er and M itche l l ,  1 9 1 6, p. 79-82; Oregon Department of Geology and Minera l I ndustr ies, 
1 940, p .  76-77; Brooks and Ramp, 1 968, p. 1 90) . 

MC mine (37) , upper Chetco area : A few narrow quartz ve ins and numerous sma l l  d iscont inuous 
ve in lets occur in a be lt of fractured and deformed metavolcanic and metasedimentary rocks i nc l ud ing 
tuffs, tuffaceous sandstone, chert ,  and arg i l l i te under la in  by a s i l l - l ike body of serpent in i te to the west . 
Some gold was recovered from near-surface debris and soi l  by pann ing .  A 20-in ch ip sample across the 
sheared serpenti nite contact exposed in the short adit (XG-21 6) assayed 0 . 40 oz/ton A u .  C l a ims were 
located in 1 958 . Bu lk  samp l ing and m i l l  testi ng have been done by two di fferent companies in search of 
low-grade orebodies . Va lues appear to be spotty, and sampl i ng resu lts were di scourag ing . Tota l pro
duction has probab ly been about 20 oz to date (Oregon Department of Geo logy and Minera l I ndustries 
unpub l i shed mi ne-fi l e  report , 1 973; L loyd Frizze l l ,  persona l commun ication, February 5, 1 974; Ramp, 
1 975, p .  33) . 

Me lanterite tunne l (54) (see Copper for description of Copper Creek area) 

Mi l ler Creek gossan ( 1 7) (see Copper) 

Moss Rose (Axte l )  prospect ( 1 33),  E l k  River area: A series of quartz ve i ns in gree nstone strike N .  
60° E .  and d ip 54° NW . Veins from a m inera l ized zone are over 1 2 ft wide . Chal copyrite occurs in  
quartz vei ns, pyr i te i n  greenstone . Some mo lybdeni te and marcasi te are a lso found (Parks a nd Swart ley , 
1 9 1 6, p .  1 8; Oregon Department of Geo logy and Minera l I ndustries, 1 940, p .  86) . 

Mu le Mounta i n  m ine ( 1 64) , Mu le  Creek area : Country rocks are recrysta l l ized greenstone and 
metagabbro . The Mu le Mounta in  vei n has i ts apex on the r idge in sec . 1 7  at  an e levati on of 1 , 680 ft . 
The ma in ve i n  (eastern of the two para l l e l  ve ins) i s  8 in to 2 ft thick . F ine part i c les of free go l d ,  prob
ably derived from breakdown of pyr ite , occur in a l imon ite-beari ng gouge . The Big Dev i l s  Stairs Creek 
work ings are about 200 yds northwest and 340 ft be low the Mu le Mounta i n  shaft . Some pyri te and cha lco
pyr i te occur in the keystone ve i n  wh ich  cons ists of para l l e l  shear zones str ik ing about N .  25° W .  and 
d ipping 76° E .  One or more quartz ve ins w ith sheared rock , gouge , and ch l or ite occur i n  zones from a 
few inches  to more than 20 ft w ide . 

Mu le  Mounta in ve in  was di scovered about 1 896 . Early m in ing on the r idge resulted in about $3, 000 
production . I n  1 93 1 - 1 932, a 400-ft adi t ,  fi nanced w i th promotion funds , was driven to the Mu le Mounta i n  
ve i n  from 300 ft lower on  the east s ide o f  the r idge, bu t  no  production resu l ted . The two para l le l  ve i ns on  the 
r idge have been worked in a sma l l  way during recent years by R .  L. Venner . Total production from the mi l l  
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that was s i tuated near B lossom Bar is reported to have been about $60, 000, probably a l l  prior to 1 920 
(Butler and M itche l l ,  1 9 1 6, p. 83-90; Oregon Department of Geology and M inera l I ndustr ies, 1 940, 
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p.  77; Oregon Department of Geo logy and Minera l I ndustries unpub l ished mi ne-fi le fie ld notes and map, 
1 956; R . L . Venner, persona l communicat ion, 1 965; Brooks and Ramp, 1 968, p. 1 90- 1 91 ) .  

Paradi se prospect ( 1 5 1 ) ,  Mule Creek area : Country rocks ore Rogue Formation metavo lcanics and 
metagabbro. T he vein is  fau lted with d iscontinuous tapering segments that widen to as much as 4 ft in 
p laces but are genera l ly narrower, str ik ing about east and d ipping steep ly south.  Only ore m i nera l noted 
is free go l d .  Va lues  are occasiona l ly r ich but spotty . H istory is most ly lacking . One thousand pounds 
of se l ected ore were reported ly shipped from the property , possib ly around 1 900 (But ler and M itche l l ,  
1 9 1 6 ,  p .  78-79; Oregon Department of Geo logy and Minera l  I ndustr ies, 1 940, p .  77-78; Oregon Depart 
ment of Geo l ogy and Minera l I ndustries unpub l ished mi ne-fi le report, 1 96 1 ;  Brooks and Ramp , 1 968, p .  1 9 1 ) .  

Peck mine (Bacon) (2 1 ) ,  upper Chetco area : Ore occurs i n  a n  east-northeast-str ik ing , steep south
d ipping, quartz fissure ve in  in greenstone . Average width of the vein structure where mi ned i s  about 30 
i n .  Veins i n  the greenstone are cut off at the sheared serpent in i te contact . Ore minera l s  inc l ude arseno
pyrite , pyrite , cha l copyrite ,  pyrrhotite, and gol d .  Ve ins are a l so offset by a north-str ik ing high-ang le 
fau l t  exposed i n  the work i ng s .  Some of the ore m i ned was except iona l ly r ich . The mine was located by 
I .  F .  Peck i n  1 9 1 9 .  A tota l of $79, 1 40 . 1 0  was produced from a sma l l ,  r ich ore shoot i n  1 928 and 1 929 . 
Some ear ly  product ion by ground s l uic ing was undoubted ly accomp l i shed after comp letion of the ditch 
from M i l ler Creek by Bacon prior to Peck 's  devel opment of the ve i n  (D i l ler ,  1 9 1 4, p. 65-66) . T he mine 
was worked i ntermittent ly to 1 952 by W .  D .  Bowser who produced about $40, 000 . Tota l  production to 
1 952 is est imated to be i n  excess of $ 1 20, 000 worth of gol d .  Very l i tt le m in ing has been done s i nce that 
t ime (D i l le r ,  1 9 1 4, p .  65-66; Shenon, 1 933, p .  5 1 -55; O:egon Department of Geo logy and Minera l 
Industr ies unpub l is hed mine-fi le reports; Ramp, 1 975 , p .  34) . 

Robert E .  (Mi l ler) m ine ( 1 9) , upper Chetco area : The worki ngs are on the fau I ted contact of ser
penti nite w i th a l tered ch lori t ic  metavo lcanic rocks . At th is  poi nt the contact stri kes about N .  60° W .  
and i s  near ly vert ica l . Va l ues occur i n  the sheared contact zone and i n  sma l l  quartz veins conta in ing 
some ca l c ite wi th  d isseminated sul fides i nc l ud ing arsenopyrite , pyrrhot ite, and cha l copyr i te . Assays i n  
excess of 1 oz/ton A u  are not uncommon . Some o f  the ore from this m ine may have been m i l led at and 
cred ited to the Peck mine . Records of p lacer production and product ion from the adit are not avai lable , 
and very l itt le i nformation has been obta ined on the h istory of th is  m i ne (Di l ler,  1 9 1 4, p .  65; Ramp, 1 975 , 
p .  34) . 

S tevens and S tear ( I ndigo group) prospects ( 1 76) , Agness area : Worki ngs are on an i rregu lar, quartz- � 
fi l led , greenstone breccia near the serpenti n i te contact .  The zone i s  reported to be 20 ft w ide i n  p laces . 
Grab samples i ndica te a sma l l  amount of gold and si lver (0 . 1 0  oz/ton Au; 0 . 1 2  oz/ton Ag) . Free gold can 
reported ly  be panned in p laces . The ruins of a sma l l Ch i lean-type mi l l  remain on the property (Oregon 
Department of Geology and Minera l I ndustr ies, 1 940, p .  53; Oregon Departmen t  of Geo logy a nd M inera l 
I ndustr ies assay AKG-77, 1 976) . 

Stumb l e  mine (36) , upper Chetco area :  Th in ,  coarse-crysta l l i ne to vuggy, taper ing ,  mu l t ip le  quartz 
ve in  lets i n  a zone 2 . 5  to 4 .5  ft th ick str ike N .  43° W .  and d ip 60° SW . Ve in l ets penetrate th in-bedded , 
indurated tuffaceous sed iments . Ore m inera l s  inc l ude go ld ,  chalcopyr ite, pyr ite , and arsenopyr i te . Gold 
assays range from about 0 . 5  oz to near ly 8 oz/ton . A sma l l  amoun t  of h i gh-grade ore has been mi ned , but no 
production records or h istory are avai lab le (We l l s and others, 1 949, m ine no . 1 09; Oregon Department of 
Geology and M inera l I ndustries unpub l i shed m ine-fi l e  report, 1 962; U . S .  Forest Serv ice unpubl i shed 
mi nera l -exam ination report , 1 964; Brooks and Ramp, 1 968, p. 1 99; Ramp, 1 975, p .  34) . 

Wi ldcat group (Grizz ly Bear) prospect ( 1 42) , Bonanza Basin area : A narrow (about 1 ft) N E.-str ik ing 
gray quartz vein with d i ssemi nated pyr i te ,  cha l copyrite , and m inor ma lachite occurs a l ong a serpent i n ite 
Ga l ice Formation contact or shear . Gold val ues are low to spotty . T here has been no production (Oregon 
Department of Geology and Minera l I ndustries unpub l ished mi ne-fi le report , 1 954) . 



Table 9 .  Other gold and s i lver occurrences 

Map Location 
�����----------����-----------�-���-��LR�L--���i�����---�������----�������-----�����----------

1 3  Eag le  Mounta in (Gossans) 1 3  38 1 0  

47 Unnamed prospect sw 3 39 1 0  

1 1 6 Unnamed prospect NW 27 32 1 3  

1 1 7 Butcher H i  I I  quartz 2 1  32 1 3  

152 Golden Oak and 
Golden Cargo (? ) prospects 3 1  32 1 0  

153  Golden Ratt ler prospect 32 32 1 0  

155 Good Luck, Home Lode, 
and other prospects 32 32 1 0  

158 Donaghue (Ye l low Moon) 
prospect SE 32 32 1 0  

1 66 P innac l e  Poin t  occurrence N E  1 9  33 1 0  

Sma l l  pits 

Sha l low shaft 

Unknown 

Unreported 

Sha l low cuts and 
4 short ad its 

6 sma l l c uts 

Sma I I  ad i t  and 
severa l cuts 

1 50 ft adit 

Undeve loped 

None 

Sma l l  (? ) 

Unknown 

Unknown 

Unknown 

None 

Minor pl acer 
production 

None 

None 

* Oregon Department of Geo logy and Minera I I ndustri es unpub l ished mine-fi le report 
**Oregon Department  of Geo logy and Minera I I ndustries , 1 940, and unpub l i shed mi ne-fi le reports 

Ramp ( 1 975) 

None 

Topographic map 

* 

* * 

* *  

* *  

* *  

None 

Prospect gu ide 

In phy l l it ic metavol can ics 

Powers quadrangle 

Not vis ited 

Important information 
lacking · 

Important i nformat ion 
lack ing 

Important informat ion 
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Young m ine (33) , upper C hetco area: Country rocks are l ayered , s i l i c i fied, tuffaceous sandstone 
and sha le  wh ich  str ike north and d ip 50° E .  Several quartz ve in l ets occur i n  the metased iments .  A 6-in 
breccia- and crysta l l i ne quartz-fi l l ed fissure t hat str ikes  west and dips 65° S .  i s  exposed i n  the face of 
the cut . A $ 1 , 000 pocket was reported ly  recovered by R .  D .  Young in 1 937 (Oregon Department of 
Geo logy and Mineral I ndustries ,  1 940, p .  62; Brooks and Ramp,  1 968, p .  1 99; Ramp , 1 975, p .  35) . 

I r o n  

Fu ture potentia I 

A few i ron prospects and occurrences are known i n  C urry County, and those i n  the upper Chetco 
area may have some potentia l as re lative ly large low-grade sources of i ron i n  the future . These are 
described by Ramp ( 1 975 , p. 35) as fo l l ows: 

"Magnet ite i s  a common mi nera l in the gabbros, pyroxen ites, and the coarse
gra i ned hornb lendic metapyroxenite s .  ln .a few areas, magnetite i s  suffic ient ly abun
dant to  attract the i nterest of prospectors , 

"A group of c la ims ca l led t he l ineup group ( 1 )  was located i n  t he area between  
l ineup Peak and Go ld  Bas i n  about 1 957 . Coarse-gra i ned and granu lar aggregates of 
magnetite up to 0 . 75 i n  i n  d iameter are d i ssemi nated in pyroxenite and in part of the 
gabbro , Pre l im inary sampl i ng and mapp ing i nd i cate a large low-grade deposit in this  
area conta i n i ng from about 15 to 25 percent magnetite by weight, which when  con
centrated magnet ica l ly assays about 60 percent Fe , 1 • 4 percent T i 02, trace N i ,  and 
0 . 1 8  percent Cr203 . 

" Outcroppings of s imi lar magnet ite-r ich rock occur on the ridge (45 )  i n  sec ,  3 1 , 
T .  38 S , ,  R .  1 0  W . ;  on the east s lope of Mount B i l l i ng s l ea; as f l oat in the west tr ib
utary of Box Canyon Creek in sec ,  35 , T. 38 S , ,  R. 1 1  W .;  and in bench grave l s  a long 
the Chetco for a short d istance upstream from the mouth of the Litt l e  Chetco . Some of 
the gabbros of Gran ite Butte in  the nort hern part of t he area a l so appear to have i nter
est i ng amounts of d issemi nated magnet ite . Further i nvest igat ion of the i ron potentia l  
i n  t he area may be justi fied . "  
Other i ron  occurre nces i n  t he County are probably of academic interest only and are l isted bel ow 

i n  brief summary reports . 

Descri ption of deposits 

Berry prospect (203) : T he description sounds much l ike the Horse Sign Butte deposit and may possib ly 
be the same and not a separate occurrence . Magnetite in sandstone 50 to 1 00 ft wide occurs between  two 
greenstone "dikes" surrounded by serpentin i te . Beds appear to str ike N .  20° E .  and d ip 5 1 °  NW . The 
i ron reported ly extends for some d i stance down both sides of the r idge . A samp le  assayed 5 1 . 45 percent 
Fe . Further i nvestigation seems warranted (But ler and M itche l l ,  1 9 1 6, p. 64-66; Parks and Swart ley, 
1 9 1 6, p.  32) . 

Horse Sign prospect ( 1 99): Ba ldwin ( 1 968, p .  5 1 -52) descri bes the b l ack-sand deposit as be l ong ing 
to the midd le member of the Umpqua Group (Looki ngg lass Format i on) which is i n c l uded i n  this  report under 
Tert iary sed iments (Ts) . T he strat ified sands, wh ich  d ip gent ly southward, conta in  a few scattered pebbles 
near the base and grade upward into sandstone with i ncreasing content of b lack sand . The depos i t  i s  re
ported by Ba ldw i n  to be about 1 25 ft wide, 250 ft long, with a maximum depth of probably less than 50 ft 
(average depth of the b lack-sand portion is l ess than 1 0 ft) . Ba ldwin reports between 30, 000 and 50, 000 
tons of b lack sand; A l len  and Lowry ( 1 942) suggest 227,500 tons. Composit ion of the b lack sand inc l udes 
as much as 95 percent magnet i te ,  wi th  i l me nite , c hromite, hornb lende, z i rcon ,  q uartz , garnet, tremo l ite , 
and pyrite . The materia l  assayed 54. 94 percent  Fe, 0. 1 1 4 percent S ,  0 . 37 percent V, 2 .70 percent T i ,  
a nd 0 . 004 percent P .  Spectrograph i c  a na lysi s shows 2 to 5 percent C r  and 0 . 01 a nd 0 . 05 ppm Au . 
T his deposit is interpreted as having formed i n  a manner s imi lar to present-day b lack-sand beach deposi ts 
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(But ler and M i tch e l l ,  1 9 1 6 ,  p .  64-66; A l len and Lowry,  Oregon Department of Geology and Minera l I ndus
tr ies unpub l i shed mine-fi le report, 1 942; Ba ldw i n , 1 968, p. 45-54) . 

I ron H i  I I  (B lack Rock) prospect ( 1 82) : Country rocks are Colebrooke Formation metachert ,  phy l l i te ,  
and sch i st conta i n i ng sma l l  lenses of mangani ferous magneti te . The best exposure i s  reported to occur i n  
a cut 5 ft wide and deep and 8 ft l ong entire ly i n  "ore " that i s  cut by numerous quartz seams . T he "ore " 
assayed 22 . 87 percent Fe, 7 . 30 percent Mn,  0 . 56 percent P ,  and no T i , As, Cu , or S .  The occurrences are 
too sma l l  to be of commercia l i n terest (Parks and Swartley, 1 9 1 6, p. 1 32) . 

U nnamed prospect (69) : A sma l l  ( 1 -ft-th i ck) lens of magnet i te w i th some combi ned manganese oxide 
was dug out of tuffaceous phy l l i t i c  s i l i ceous metasedi ments or metarhyo l i te (? ) stri ki ng about N .  80° W . 
and d ipp ing steeply nort h .  No other l enses were d iscovered . 

M a n g a n e s e 

M i n ing h i story 

Sma l l  shipments of manganese ore have reported ly  been  made from three occurrences in Curry 
County . They were the McAdams, Long Ridge ,  and B lack Bear . The McAdams manganese deposit (96) , 
located on the Coos-Curry County l i nes, but most ly i n  Coos County, i s  reported to have produced some 
surface-weathered enriched manganese (Appl i ng ,  1 958; Brown,  1 942) . 

Future potent ia l  

A l t hough a few of the manganese deposits i n  Curry County have had some product ion,  the resource 
potent ia l  of manganese in the area is  very l imi ted . T he pr i nc ipa l i nterest re lated to manganese deposits 
is in the associated occas ional occurrence of sma l l  amounts of rhodonite . Nearly a l l  of t he reported 
occurrences are the resu l t  of surface weathering enrichment of manganese oxide occurr i ng in c hert . With
out except ion , these res idua l surface depos its g ive way rap id ly to high-s i l ica , l ow-manganese rock at 
sha l low depth . Most of the deposits occur in t he Dothan and equ iva lent Otter Point Formations . Summary 
reports of most of the various occurrences fo l low . Some add it iona l i nformation may be obta i ned from 
Oregon Department  of Geology and Minera l I ndustries Bu l le t in  1 7 ,  "Manganese i n  Oregon , "  by Libbey 
and others ( 1 942) .  

Descr ipt ion o f  deposits 

B lack Bear prospect (93) : Manganese oxides occur in fracture fi ! l i ngs and ve i n  lets in gray chert of 
the Dothan Formation . Wh i te and pink to reddish-purp le chert is a lso repor ted . Occasi ona l 1 0-i n  f loat 
bou lders of h igh-grade ore were found . Se lected h igh -grade ore assayed 49 . 2  percent Mn,  1 . 05 percent Fe 
and 1 2 . 9  percent S i02 . A 6-ft c hanne l sample across oxide-stai ned , spongy chert assayed 1 7 . 6  percent 
Mn, 1 . 76 percent Fe, and 60. 2 percent S i02 . A sma l l  sh ipment made in the early 1 940's was re jected 
because it did not meet grade requirements (Oregon Department of Geology and M inera l I ndustr ies, 1 940, 
p .  56; Libbey and others, 1 942; App l i ng ,  1 958, p .  5-6) . 

Chetco Lake rhodon i te (65) : A sma l l ,  30- in lens of rhodonite w it h  some rhodochrosite and assoc iated 
manganese ox ides occurs in quartz i te (probably metachert) in gneiss ic amph ibo l ite . Fol iation str ikes about 
N .  35° E .  and d ips 35 ° W. A sma l l  quantity of specimen lapidary rock has been produced from this s ite 
(Ramp, 1 975 , p .  36-37) . 

C lapshaw prospect ( 1 05) : Th i s  occurrence, a l though not reported as such , i s  probab ly assoc iated w i th 
chert of the O tter Poi nt Formation . I t  was worked i n  a sma l l  way i n  1 91 8; a nd there may have been minor 
product ion of surface-enriched oxides (Oregon Department of Geo logy and M i nera l I ndustr ies,  1 940, 
p .  82; Libbey and others, 1 942, p. 35) . 
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Colegrove prospect (2 1 8) :  Dothan-Otter Po i nt Formation banded chert adjacent to p i l l ow basa l t  
and submarine vo l can i c  breccia conta ins some surface manganese ox ide enrichment . Lands l id i ng has 
affected most of the prospect area . A grab sample from a 7-ft exposed width of brown manganese-bear ing 
chert assayed 1 4 . 9  percent Mn . The ma jori ty of samp les were much lower grade . N o  rhodon ite is reported 
(Brown,  1 942, p . 5-6; Libbey and others , 1 942, p .  38-39; Oregon Department of Geo logy and Minera l 
I ndustr ies u npub l i shed m ine -fi le report, 1 950; App l ing,  1 958 , p .  6-7) . 

Copper Canyon prospect ( 1 73): Rocks exposed i n  Copper Canyon are l arge ly submarine vo l canics . 
T he manganese reported l y  occurs i n  a narrow ledge st r ik ing N .  50° E .  wh ich  can be traced up the moun
tain to the northeast for about 0 . 25 m i . A 2-ft samp le assayed 9 . 4  percent  Mn .  A l though not reported , 
the ledge, wh ich is no more than 5 ft w ide ,  i s  probab ly  of chert (Oregon Department  of Geo logy and 
M inera l I ndustries , 1 940, p .  52; Libbey and others , 1 942, p. 36) . 

H i l l top (Hamaker) prospect (38) (see Gold) : Sma l l  lenses of  chert and rhodonite occur i n  fi ne-gra i ned 
s i l i ceous sed iments i nterbedded with volcanic rocks of the Rogue Formation . App l i ng ( 1 958, p .  25-26) 
states: 

" Rhodon i te and i ntermixed quartz , w i th d i ssem ina ted pyr i te ,  occur in the meta
sed iments as five sma l l ,  irregu lar pods, the l argest of which was estimated to we igh 
approximate ly three-fourths of a ton . Most of the pods are fractured, and oxi des of 
manganese coat the fracture surfaces . A grab sample from one of the pits assayed 
23 percent Mn . "  
The area i s  a l so described by Ramp ( 1 975 , p .  36) . 

I ron H i  I I  (B lack Rock prospect) ( 1 82) (see I ron) 

Long R idge m ine (49) : Manganese oxides occur on fracture surfaces and as pods in c hert le nses i n  
graywacke sandstone of t he Dothan Formation . Manganese ox ide pods we igh ing from a few pounds to 6 
tons are errat i ca l l y  d istri buted through the chert l enses ,  A sample taken from a 30-ton stockpi l e  assayed 
52 . 5  percent Mn and 1 . 3 percent Fe . T he property was devel oped i n  1 941 , and about 50 tons of ore 
were reported ly sh ipped dur ing World War I I  ( Oregon Department of Geology and Minera l I ndustries un
publ ished mine-fi le report , 1 94 1 ;  App l i ng,  1 958, p .  1 1 - 1 2; Ramp , 1 975, p .  36) . 

McAdams property (96) :  T he country rocks consist of Otter Poi nt Formation sandstone and s i l tstone 
with  c hert lenses and over lapp ing patches of amphibo le  sch ist . A few sma l l  patc hes of basa l t  a l so crop 
out in t he area . Manganese oxide bou lders and pebb les are found over a fa ir-s ized area in t he surface 
soi l cree p .  Dur ing Wor ld War I I ,  280 tons w i th an average grade of 38 percent Mn were shi pped (Brown ,  
1 942; Oregon Department  of Geo logy and M i nera l I ndustries u npub l i shed mi ne-fi le report, 1 950; App l i ng ,  
1 958 1 P ,  1 1 - 1 2) ,  

Mis l atnah chert (48) : Large float bou lders of dark brown to b lack, manganese oxide-sta ined, fer
rug i nous chert show up i n  the creek bed . The country rocks are from the Dothan Formation with  some 
serpent in ite and gneissic metagabbro float from the overthrust p late . T he c hert is s im i lar  to that at the 
Long Ridge managnese depos i t . No ana lyses were made (Ramp, 1 975, p .  37) .  

Newhouse prospect (99) : Prospect occurs i n  chert and sandstone of the Otter Point Format ion with 
some d i sconti nuous surface concentrat ion of manganese oxides . Amphibol i te ( "b l uesch i st ")  crops out nearby . 
A car l oad of manganese was hau led to Bandon doc�( i n  1 9 1 8, but it was not sh ipped because i t  was not up to 
grade ( Libbey and others , 1 942, p .  34) .  

Unnamed prospect (69) (see Iron) 

Roberts prospect (1 00) : Psi lome lane and associated manganese ox ides occur at the top of a th in  l ayer 
of red chert d irect ly beneath a 30-ft th ick wh i te c hert lens in Otter Poi nt Formation . T he mater ia l  is gen
era l ly l ow grade,  assayi ng about 30 percent Mn ( Brown,  1 942, p .  5 ) .  
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Smith prospect ( 1 9 1 ) : T he prospect is located i n  Dothan Format ion sandstone that conta ins h igh ly 
fractured , manganese oxide-coated red chert and pi I low basa I t  with nearby serpent inite . The first recorded 
occurrence i n  Oregon of neotoci te (hydrated manganese si l icate)  was found in th is  loca l i ty .  The grade i s  
reported ly  low,  and there has been no production ( Brown , 1 942, p .  6;  Oregon Department of  Geology and 
Minera l  Industries unpub l ished mi ne-fi le report , 1 942) . 

M e r c u r y  

Genera l 

T here are four known mercury prospects w ide ly scattered i n  the County without any apparent geo log ic  
re lationsh i p .  In  addit ion there are two areas o f  anomalous mercury d iscovered through geochemica l samp l i ng .  
T he Babyfoot mercury anoma ly (77) was d iscovered from stream sed iment samp l ing done by the Oregon Depart
ment of Geo logy and Minera l I ndustries (Bowen ,  1 969), and anoma lous mercury was noted in rhyol ites i n  
the Mount Emi ly area . Th is  latter occurrence is d iscussed later under an eva l uation of  the minera l izat ion 
i n  the Mount Emi ly  area .  

Description of  deposi ts 

Babyfoot mercury anomaly (77) :  Country rocks are Rogue Formation metavo l canics, large ly tuffs 
and lavas (pi l low basa l ts and andesites) . Some fau lt ing, sma l l  gabbro d ikes, and serpent i n ite bodies are 
present in the area . Sma l l  amounts of c i nnabar can be panned from the stream, and a sed iment sample 
conta ined greater than 20 ppm Hg . Attempts to trace the c innabar to its source have thus far been unsuccess
ful (Ramp, 1 975) . 

C larno prospect ( 1 87) :  S ignificant amounts of c innabar and free quicksi lver  were reported to occur 
i n  a gold pl acer on Euchre Creek about 1 m i  east of Ophir (Brooks, 1 963, p .  1 00) . 

Harmony prospect ( 1 1  0) : Minera l i zation occurs for about 1 ,  000 ft a long a northwest-dippi ng, N .  35° E .  
str ik ing fau l t  contact between Ga I ice sha les to the northwest and Myrt le cong lomerate and sandstone to the 
southeast . Cinnabar and ca lc i te impregnate the cong lomerate a lo ngside the sha le hangi ng wa l l . A few sma l l  
lenses of h i gh -grade cinnabar were found . Channe l samp les: 8 ft assayed 0 . 2  lbs , and 5 ft assayed 3 . 05 
lbs H g/ton (Brooks, 1 963, p .  98-99) . 

P istol R iver (Red F lat) prospect ( 1 96) : Sma l l  amounts of mercury and c i nnabar have been reported i n  
the laterit ic soi l o f  Red F lat  and i n  the h igh ly sheared serpent i n ite and under ly ing Colebrooke Sch ist across 
the creek on the east edge of Red F lot . There is no record of production , and assays i ndicate very low va I ues 
(Oregon Department of Geology and M inera l I ndustries , 1 940, p. 64; Brooks, 1 963, p .  99) . 

Red Devi l group (Diamond Creek p lacers) (94) : M i nera l ization i n  the form of scattered streaks and 
d issemi nation of c innabar occurs i n  a diorite body surrounded by peridotite . T he "d iorite " ranges i n  com
posit ion from granodiorite to gabbro and hornb lend ite . Areas of shearing and a l terat ion a long the margins 
of the dior ite conta in i ncreased concentrations of ci nnabar . Pre l im i nary samp l ing i nd i cates about 3 mi l l ion 
tons of 0.5 l b/ton Hg . Some p lacer m in ing of c innabar took p lace on the North Fork of D iamond Creek i n  
the ear ly 1 930's (Cater and We l ls , 1 953, p . l 26- 1 27; Brooks, 1 963, p . 99; Frizze l l ,  1 965, unpub l i shed 
report on fi le with the Grants Pass F ie ld Offi ce , Oregon Department of Geo logy and M inera l I ndustr ies) . 

N i e k e I 

Ge nero I and forecasts 

laterit ic  soi ls  and sapro l i te (a weathered rock reta in ing the orig ina l  rock texture) derived from 
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chemica l weathering and leach i ng of peridotite typi ca l ly conta in  some nicke l . Unweathered peridotite 
and serpentin ite usua l ly contain about 0. 2 percent n icke I .  The weathering process l eaches out more 
so l ub le  e l ements such as magnesium and s i l ica and leaves behind res idual concentrat ions of iron oxides, 
chromi te ,  n icke l ,  and coba l t  oxi des i n  a reddish ye l low-brown  soi l and sapro l i te zone that is usua l ly 
referred to as later i te . Areas of u ltramafi c rocks, especia l ly peridoti te (rather tha n  serpent i n i te ) ,  that 
have been  exposed to weatheri ng for l ong periods of time and have escaped the norma l rapid erosion 
processes that wash away the so i l  as soon as it deve l ops form deposits of n icke l -bear ing soi l and sapro l ite 
such as those at Red F lat . 

Topographic condi t ions and geo log ic  factors that protect so i l  and sapro l ite areas from eros ion inc l ude 
( 1 )  the presence of hard , eros ion-resistant forma tions such as d ikes on the downs lope side of a deposi t; (2) 
large s l ump or lands l ide areas through which water percolates, speed ing up chemica l weather ing and retard
ing deve l opment of surface dra i nage; and (3) h igh mounta intop areas of gent ly s loping topography where 
fa i r ly  recent up l i ft has taken p l ace and where dra i nage systems are not we l l  deve l oped . 

N icke l  is the on ly metal l i c  resource that appears to have a signi ficant posit ive affect on the future 
economic c l imate of Curry County . Development may, however, be as much as 1 0  years off (K i ngston 
and others, 1 970) and wi l l  depend a great dea l on rec lamation costs and the wor ld  market picture . 

T he Oregon Department of Geo logy and Minera l Industr ies has recently conducted a study of n icke l  
l aterites i n  southwestern Oregon under a contract with the U . S .  Bureau of Mines . A study of Oregon 
n ickel resources wi l l  be pub l ished , fo l lowing add i t ional reconnaissance work in northeastern Oregon . 

Descr iption of deposits 

Summary reports on each of 1 7  separate areas of n icke l -bear ing l aterite in Curry County are g iven 
here . 

Bo ldface R idge lateri te (8 1 ) : Ten or more sma l l  patches of resi dua l later i t ic  soi l and sapro l i te on the 
south part of the r idge between Bo ldface a nd Chrome Creeks have been de l i neated in the area by fie ld 
reconnaissance and use of aeria l photos . The area i s  under la i n  by part ly serpenti n ized harzburgite that has 
been intruded by a few sma l l  d ikes of diabase and dac ite composit ion . These u l tramafic rocks are thrust 
over the younger Dothan Formation i n  the v ic in ity of Chrome Creek, about a mi l e  west of the ridge . The 
north- to northeast-trend i ng ridge has a fai r ly  f lat top and a few s l ump-formed bench areas on the steeper 
s lopes toward Bo ldface and Chrome Creeks . Data for this area are very l im i ted , and further exami nation i s  
needed . The total soi l  area, about 250 acres, i s  probab ly  too sma l l  and sha l low to be of  commerc ia l  in
terest at  present .  Pre l im i nary samp l i ng i nd i cates that the  so i l  and  sapro l i te (exc l ud i ng rock) contain 
about 0 .75 percent N i ,  0 . 1 4  percent Co, and 1 . 78 percent Cr.  The estimated average rock content is 
about 65 percent (Oregon Department of Geology and Minera l I ndustri es unpubl i shed pre l imi nary report , 
January 1 5, 1 976) . 

Cedar Spring laterite (82) : T he bed rock is fresh to part ly  serpent i n i zed harzburgite and dunite . 
Patches of later i t ic  soi I occur near the southern contact of a large body of d ior ite . The main area of 
soi l  deve lopment, l ocated about 0. 25 mi east of Cedar Spr ing ,  l arge ly in Joseph i ne County, i s  about 
0 . 25 mi wide and 0 .75 mi l ong . Average soi l  depth is est imated to be about 8 ft .  Pre l im i nary est imates 
i nd icate that the rock and soi l  have an average grade of 0 . 40 percent N i .  Excl usion of the 55 percent 
of rock greater than 4 i n  i n  size would leave so i l  and sapro l ite assaying about 0 . 6  percent N i ,  0 . 1 2  per
cent Co, and 2 percent Cr .  Three , sma l l ,  aerial photo-indicated so i l  areas that have not been  examined 
or sampled l ie a long the d iorite contact that strikes N .  30 ° W .  with in  1 . 5 mi northwest of the main area 
(Oregon Department of Geo logy and M inera l Industries unpub l ished report , October 2 1 , 1 975) .  

Chrome Creek l aterite (78): Th i s  area i s  near t he west edge of the Josephine peridot ite sheet where 
i t  is i n  thrust-fau l t  contact w ith  t he underly ing Dothan Format ion . Four or five sma l l  areas of rocky later
it ic soi l ,  some of wh ich  d isp lay definate sl ump features, are exposed on both sides of the headwaters of 
Chrome Creek . The areas tota l about 200 acres . An average of seven shal low hand-auger samp les g ives 
0 . 69 percent N i  and 0 . 88 percent Cr .  The average depth of soi l  and sapro l i te deve lopment may be about 
1 0  ft , but further exp loration is needed (Oregon Department of Geology and M inera I I ndustries unpub
l ished report, August 1 5 , 1 977 ) .  
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C leopatra Ridge-Taylor C reek area (85) : Four areas of rocky n icke l -bearing soi l l ie on the north 
end of C leopatra Ridge beginn ing a l i tt l e  more than 0 .5  mi north of the o l d  Lookout s i te and extendi ng 
northward to with in  0 . 25 mi of the mouth of Taylor Creek where i t  f lows i nto Bo ldface Creek . T he south
ern soi l  areas are thin and represen t  erosiona l remnants of what may have once been fa i r ly extens ive 
deposi ts . The soi l on s lopes fac i ng north and east toward Tay lor Creek areas is composed of very rocky s lump 
materia l and i s  undoubted ly deeper . Ca lcu lated grade of the m ixed soi I and rock i s  0 . 40 percent Ni 
and for the soi l and sapro l ite , exc l ud i ng rock, is  about 1 . 00 percent N i ,  0 . 1 0  percent Co, 1 . 80 percent 
Cr,  and 32 percent Fe . Four mapped soi I patches cover an  area of about 200 acres to an esti mated 
average depth of about 1 0  ft . T he rock content may be as h igh as 80 percent (Oregon Department of 
Geology ond Mineral I ndustries unpub l i shed report, November 30, 1 975) . 

Col l ier Creek late rite areas (204) : A few residual patches of soi l occur on a part ly serpent in ized 
harzburgite which  over l ies  the Dothan Formation to the west because of thrust i ng and under l ies a k l i ppe 
of gne iss ic metagabbro of the Big Craggies to the eas t .  The two main areas of so i l  l ie on both s ides of 
the ridge between North Fork and Main Col l ie r  Creek , most ly in sec . 1 but extending down into sec .  36. 
T hese areas, which were samp led by hand-auger ing n i ne sha l low holes, conta i n  about 1 00 acres wi th  an 
est imated average depth of about 6 . 5  ft . The ca l c u lated grade of mixed rock and so i l  i s  about 0 .40 per
cent N i ,  0 . 03 percent Co,  and 0 .44 percent Cr .  Soi l and sapro l i te ,  exc l ud ing rock, average about 
0 .70 percent N i ,  0 . 08 percent Co, 1 . 4 percent Cr, 29 percent Fe, and 0 . 02 percent C u .  T he areas have 
an estimated 65 percent rock in the soi l .  Further i nvest igat ion may be warranted (Appl i ng ,  1 955; Oregon 
Department of Geology and M inera l I ndustries unpub l ished report , December 3, 1 975) . 

Cottonwood Camp laterite (76) : The area is most ly  steep and rocky . T he thrust-fau l t  contact of 
per idotite over Dothan Formation is i n  the immediate v ic in ity, but several areas of per idot i te debris and 
soi I have s l id down over the contact . Soi I areas appear to be sma I I ,  rocky , and sha l low .  An 8 .  8-ft deep 
auger sample (AKG-75) taken in the W� sH sec .  22 at an e levat ion of about 2, 900 ft assayed 0 . 86 per
cent N i and 1 .  63 percent C r .  Some further reconna i ssance of the area may be j ust i fied . 

Diamond laterite (88) : Sma l l  erosiona l remnants and s l ump deposits of so i l  occur on part ly serpenti n
ized harzburg ite and dun i te . T he peridotite has  been i ntruded by sma l l  stocks and d ikes of  basi c to inter
med iate igneous rock .  Maximum depth of so i l  i s  est imated to be about 50 ft and the average depth about 
7 ft . The soi l is very rocky , averagi ng about 60 percent rock , and the largest area in NW:k sec . 1 0  con
tains abundant secondary si l i ca . T he so i l  covers a tota l  area of about 1 00 acres . T he est imated average 
grade , based on six samples, for the soi l and roc k is about 0 . 47 percent N i ;  average grade of soi l and 
saprol i te i s  0 .75 percent N i ,  0 . 1 2  percent Co, and 1 . 1 6  percent Cr (Oregon Department of Geology and 
Minera l I ndustries unpub l ished pre l im i nary report , October 1 6, 1 975) . 

Gray Butte laterite ( 1 98) : The areas appear to be sma l l  s l ump benches conta in ing l ater i t ic  soi l .  
The northern patch covers about 20 acres . The estimated max imum depth of the northern patch i s  about 
30 ft; average depth is  about 1 0 ft .  The weathered rock is in part pyroxenite with some in termixed gabbro 
so that the average grade is low (0 .4 1  percent N i ) . The southern patches were not sampled but were v iewed 
from Horse Sign Butte r idge . They appear to be better q ua l i ty soi l but are very sma l l ,  coveri ng a cumulat ive 
area of probably not more than 22 acres (Oregon Department of Geology and Minera l I ndustries unpub l i shed 
pre l im i nary report , January 1 976) . 

I ron Mounta in later ite ( 1 37) : I ron Mountain is made up of a body of partly serpent i n ized harzburg ite 
about 1 . 5 mi wide and 4 . 5  mi long . The peridot ite body is in fau l t  contact with the Ga l i ce Format ion and 
has been  i ntruded by gabbro and quartz d iorite bod ies .  A sma l l  downfau l ted segment of coa l -bearing Ter
t iary sediments is s i tuated on the southeast edge of the per idot ite in NW:k sec . 4 and SW:k sec . 33 . The 
ma i n  area of later i t ic soi l (two patches) is a l so ad jacent to th i s  contact and is about 5, 000 ft long and 
about 700 ft wide . The soi l is genera l ly rocky and th in . Average depth is  about 7 ft , but the max imum 
may be more than 25 ft . Average grade of the soi l and sapro l i te i s  about 0 . 76 N i ,  0 . 07 percent Co, and 
1 .74 percent Cr. T he ca l cu lated average grade of the soi l and rock mixture, assum i ng a 70-percent rock 
content ,  is about 0 . 40 percent Ni (App l i ng ,  1 955; Oregon Department  of Geo logy and Minera l I ndustri es 
unpub l ished pre l im i nary report, November 6 ,  1 975) . 
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Lower Lawson laterite ( 1 97): E ight sma l l  patches of later i t ic  soi I occur in a 1 -mi -wide area of 
part ly serpenti nized harzburgite,  bounded on the west by Co lebrooke Schist a nd on the east by diabase 
and gabbro of Gray Butte . T he s lopes appear to have susta ined some l ands l id ing . T he soi l i s  apparent ly  
qu ite sha l l ow ,  averag i ng a depth of 6 o r  8 ft , and i s  under la i n  by o h igh ly  sheared serpenti nite . Max
imum soi l depth is be l ieved to be no more than 20 ft . The l argest soi l area is about 2, 500 ft l ong and an 
average of about 600 ft wide . Pre l im i nary area l  esf imat ions are about 75 acres of so i l . The cal cu l ated 
grade of soi l and rock is about 0 . 42 percent  N i ;  and the grade of so i l  and sapro l ite averages about 0 . 56 
percent N i ,  0 . 07 percent Co, and 1 . 89 percent C r .  V isua l est imat ion of rock i n  so i l  is about 50 percent 
(Oregon Department of Geo logy and M inera l I ndustr ies unpub l i shed pre l im i nary report , October 17 ,  1 975) . 

Red F l at laterite ( 1 95 ) :  Later i t ic  soi l has deve loped on  the upper surface of a re lat ive ly th in  t hrust 
sheet of part ly serpenti ni zed harzburg i te overly ing Colebrooke Schist and younger Dothan-Otter P,oint 
mar ine sed iments and vo lcanic rocks . S lumpi ng has occurred on the r i dge f lanks: to the  north toward 
Hunter Creek,  to the west toward Big South Fork of Hunter Creek , and to the east toward P istol Rive r ,  
The  tota l area of lateri t i c  soi l  cover is about 750 acres .  The max imum depth o f  soi l  is about 50 ft and 
the est i mated average depth is about 8 ft . Some areas are much more rocky than others , but the esti mated 
average amount of rock is about 60 percent . T he ca l cu lated average grade of so i l  and rock is about 0 .4 1  
percent N i ,  0 . 09 percent Co,  and 0 . 53 percent C r203 . T he average grade o f  the soi l and sapro l i te , ex
c l ud ing rock , i s  about 0 . 80 percent  N i ,  0 . 1 5  percent Co, 1 . 1 4 percent Cr203, and 1 8  percent Fe . Ad
di t iona l exp loration appears to be j usti fied (Libbey, Lowry, and Mason , 1 947; Do l e ,  Libbey, and Mason , 
1 948; Hundhausen,  McWi l l iams, and Bann ing , 1 954; App l i ng ,  1 955; Hotz , 1 964; Hotz and Ramp, 1 969; 
Oregon Department of Geo logy a nd Mi nera l I ndustr i es unpub l i shed pre l im i nary reports , 1 973 , November 
1 8 , 1 975) . 

Smith River laterite (9 1 ) :  The area is a sync l ina l arm of t he per idot ite overthrust sheet under l a i n  by 
Dothan Formation sed iments . The per idotite has been  i ntruded by sma l l  d iabas ic to rhyo l i t i c  d ikes . Four 
sma l l  residua l patches of l ater i t i c  soi l tota l i ng about 1 20 acres l ie north of Cedar Cree k .  Both i n-p lace 
weatheri ng and s l ide depos its are presen t .  Est imated maximum dept h of so i l  i s  about 20 ft wi th  an average 
depth of about 7 ft . T he northern soi I areas appear to conta in about 70 percent rock . It is estimated that 
t here may be as much as 50 acres of l ater i t ic  so i l  extendi ng into Oregon from the P ine F lat depos its to the 
south .  Est imated grade of t he m ixed soi l and rock in the combined areas i s  about 0 .45 percent N i; the so i l  
and sapro l ite grade is about 0 . 73 percent N i ,  0 . 07 percent Co, and 1 . 76 percent Cr203 (Benson,  1 963; 
Hotz,  1 964; Oregon Department of Geo logy and M inera l I ndustr ies unpubl ished pre l im inary report, October 
1 7, 1 975) . 

Snow Camp l aterite (208) : Part ly serpent in ized harzburg ite thrust sheet over l ies Co lebrooke Formation 
phy l l onite and metavo l can ic  rocks . T he Snow Camp Meadow deposi t  is a l arge l ands l ide area wh ich  was 
occupied by a s l ide pond that is now fi l l ed wi th  sed iment (F igure 1 0) .  Lower Cretaceous Myrt le Group 
sed iments are in fau l t  contact with the u l tramafic rocks and are exposed in Windy Va l ley and to the north
east above H un t l ey Spring . Areas of  l ateri t i c  soi l on the north and east s lope of  Snow Camp Mounta in  
r idge cover about 78  acres .  The average depth of so i l  is estimated to be  about 8 ft; the average amount 
of rock is estimated v i sua l ly to be about 70 percen t .  The Snow Camp Meadow s l ide area conta ins about 
60 acres .  The lake sediments conta in  no ni cke l e nr i chment . T he average depth is d iffi cu l t  to estimate . 
Ca l cu lated grade , based on very l im i ted sampl i ng ,  is about 0 . 42 percent  N i  for the overa l l  area of soi l  
and rock; the approximate grade o f  so i l  and sapro l i te , exc luding rock,  is 0 . 86 percent N i ,  0 . 09 percent 
Co, 1 . 1 3 percent Cr, and 20 percent Fe (Oregon Department of Geology and M ineral I nd ustr ies unpub
l ished pre l im inary report , October 3 1 , 1 975) .  
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Figure 10. Snow Camp Meadow from Snow Camp Mountain. 
mafia rooks with nickel-bearing lateritic soil . 
became filled with sediment. 
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Sourdough Flat laterite (75): The area of the deposit appears to be a large slide mass. Rock involved 
in the s I ide includes very coarse-grained dun i te, harzburg i te, and serpentinite. The u ltramafic rocks nearby 
have been intruded by diorite dikes. The area of principal soil accumulation is nearly 0 . 5  mi long, 0.25 
mi  wide, and oval i n  shape, containing about 40 acres. The average depth is  estimated to be about 1 4 ft .  
The soil area contains an estimated 70 percent rock. Calcu lated grade of the soil and rock is about 0.44 
percent N i ;  the soil and saprolite, excluding rock, average about 1 . 00 percent N i ,  0 . 07 percent Co, 
1 . 25 percent Cr, and 24 percent Fe (Oregon Department of Geology and Mineral Industries unpublished 
pre l im i nary report, November 7, 1 975; Ramp, 1 975, p. 37-38). 

Spokane Creek laterite (79): The area is underlain by partly serpentinized harzburgite which has 
been intruded by few sma l l  dacite to diabase dikes and a fairly l arge body of diorite to the east. The 
soil areas appear to be erosional remnants of what was once more extensive lateritic soil cover. Three of 
the five outlined areas have been examined to date. The best appearing area is approximately on the 
north edge of sec. 16 on a bench at about 3, 300 ft elevation, about 0.33 mi north of a small pond. This 
soil area is estimated to be about 20 acres; and the average depth is about 1 0 ft (two samples were augered 
to a depth of 9 ft). Estimated rock content to this depth is 60 percent. Limited sampling indicates a lower
than-normal average grade for the soil and saprolite of about 0.50 percent N i .  Further reconnaissance 
and sampling of the surrounding area may be justified (Oregon Department of Geology and Mineral Indus
tries unpubl ished preliminary report, October 20, 1 975) . 

Upper Chetco l aterite (67): Partly serpentinized harzburgite has several sma l l  patches of laterit ic 
soil cover. The total areal extent of 1 0  patches is about 1 1 2  acres. Shallow (2- to 4-ft-deep) auger 
samples from the area northeast of the river assayed from 0.30 to 0.73 percent N i .  Areas t o  the south of 
the river near the corner of sees. 20, 2 1 ,  28, and 29, and sma l l  areas by Doe Gap near the center of sec. 
34 and about 0.5 mi to the north i n  the S� sec. 27 may be worthy of further exploration and sampling. 
Samples taken in sec. 34 assayed 0.50 and 0.99 percent N i .  The areas a l l  l ie within the existing K a l 
miopsis Wilderness (Ramp, 1 975, p .  37-38 ) .  
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Upper Lawson l ater i te (207) : Areas o f  rocky later i t ic  so i l  occur o n  part l y  serpent i n ized harzburg ite 
t hat i s  overthrust on Colebrooke Schist . Both t he u l t ramaf ic  rocks and Cole brooke Schist are thrust over 
the Dothan Format ion . T he mai n  area of later i t ic so i l ,  wh ich  is on the nort h s lope of a sma l l r idge between 
the forks of Lawson Creek, i s  about 4, 500 ft long a nd 800 ft w ide a nd conta i ns about 90 acres . The max i
mum depth of so i l  is probab ly  about 35 ft; t he  average depth is est imated to  be  about 8 ft . Ca lcu lated 
average grade of the soi l and rock is 0 . 34 percent  N i; average grade of the so i l  and sapro l ite is about 
0 . 67 percent  N i ,  0 . 05 percent  Co, 2 . 29 percent Cr,  and 23 percent Fe . Three sma l l  photo-mapped soi l 
areas l ie a long a vert ica l  fau l t  about 0 . 5  m i  to the west and northwest of Hunt ley Spr ing . The i r  tota l  
area is est imated at about 37 acres; but  these areas have not been sampled (Oregon Department of Geo l ogy 
and M inera l I ndustries unpub l i shed pre l im inary report , October 30, 1 975) . 

W indy Creek laterite (2 1 1 ) :  Four sma l l  patc hes of lateri t i c  soi l w i th  a tota l area of 40 acres occur on 
a thrust p l ate of part ly  serpent i nized harzburgite over ly i ng Colebrooke Schist . One auger samp le from the 
NE� sec .  30 to a depth of 4 . 2  ft assayed 0 . 54 percent N i  and 0 . 1 4  percent Co and is probably not repre
sentat ive . Further samp l i ng and mapping is needed (Oregon Department of Geo logy and Mineral I ndust ries 
unpub l ished pre l im i nary report , October 3 1 , 1 975) .  

P l a t i n u m  

Production h i story 

Some of the p lat i num-group meta l s  have been  recovered from many of the p l acer m i nes i n  Curry 
County, expecia l ly by mi ners worki ng the b lack-sand deposi ts on terraces and present  beaches . Periods of 
greatest p lat i num production have corresponded wi th periods of i ncreased go l d  p lacer m i n i ng act iv i ty . 
Di l le r  ( 1 9 1 4, p .  1 28) reports p lat i num product ion i n  Oregon during the period of 1 907 through 1 9 1 0, 
when a toto I of 43 1 oz was marke ted . The year 1 906 was reported to have been a peak production 
year; but records for t hat year were not obta ine d .  Annual  production reported ly dropped off in 1 91 2  
when on ly  39 oz of p la t inum meta ls were produced i n  southwestern Oregon .  

T he amount of p lat inum-group meta ls appears to i ncrease i n  b l ack-sand deposits w hen the chromite 
content i ncrease s .  Page and others ( 1 975) g ive further evidence of th i s  assoc iation . D i l ler reports that 
p latinum and i ridosmine are the most abundant meta l s  of the p l at i num group recovered from the b lack 
sands .  We l l s and others ( 1 949, p. 2 1 )  report t hat ana lyt ica l data are scanty ,  but samp les from the Kerby 
quadrang le  contain about 30 percent Pt, 32 percent l r ,  25 percent Os, 1 3  percent Ru, and l i tt l e  or no 
Rh or Pd . The re l at ive abundance of p lat i num meta l s  to gold recovered from various areas is quite variab le . 
D i l l er ( 1 903, p .  6) reports t hat at bot h  the Madden (B lanco) p l acer ( 1 04) and at the Sixes beach pl acer ( 1 03) , 
the rat io was about 1 to 20 . D i l le r  a l so reports that very l it t le  p lat i num was recovered from the Sixes River 
p lacers . 

Sma l l  amounts of p lat inum have been recovered with  p l acer go ld  i n  the upper Chetco area; i n  1 968 
prospecti ng at the Stevens p lacer (46) with a smal l power dredge resu lted in production of a few pounds 
of concentrates conta i n i ng p l at i num meta ls (Ramp, 1 975 , p .  40) . Some plat i num is occas iona l l y found i n  
the pl acers on the  L i tt l e  Chetco R iver; some has  a l so undoubted ly  been recovered from the Madstone p l acer 
(66) , but records of such production are non ex i s  tent . 

F uture potentia l 

The potentia l for future p la t inum-meta l production i s  probab ly  very l im i ted . Some may be pro-
duced as a by-product of process i ng beach-depos i ted b lack sands for chromi te , go ld ,  a nd other associated 

minera l s  such as i l men i te ,  z i rcon, and garne t .  T he offshore concentrat ions of heavy m inera l s  on the con
t inenta l she l f  may be cons idered a potentia l source area; but much more exp l orat ion and research are 
necessary to determi ne th i s  potent ia l . 
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M o u n t  E m i l y  A r e a 

For many years the Mount Em i l y  area has been considered a potentia l area to prospect for go l d ,  
s i l ver ,  qu icksi lver , molybdenum,  tungsten, and  z i nc . T he Mount Em i l y  d istr ict ,  i n  part icu lar  the F l orence 
and the Lucky Warren prospects (220) , is  descr i bed by Butler and M itche l l  ( 1 9 1 6 ,  p. 1 09-1 1 3) .  They 
report the F l oren ce prospect, s i tuated j ust be l ow the crest on the north s lope of Mount Em i l y ,  as consist ing 
of an 8-ft -wide northeast-str i ki ng m i nera l ized zone a long the contact of rhyo l i te in the a l teration zone w i th 
Dothan sha l e .  Spha le r ite and pyrrhot i te impregnate the fractured hornfe l s .  A samp l e  across t he m i nera l 
ized zone assayed 3 . 57 percent Zn and trace Au .  No  new wo rk has been  done i n  the o l d  pit  that they 
descr ibe . 

T he Lucky Warren prospect, a short d istance sout h of the crest of Mount Emi l y ,  is reported ly s im i lar 
i n  nature to the F l ore nce prospect but with  a narrower m i neral ized zone . Molybden i te occurs between 
brecc iated fragments of the hornfe l s .  A sample across the m ineral ized zone reported ly assayed 3 . 1 0  per
cent Mo (see Gold ) . A number  of later attempts to d iscover commercia l ly i nteresti ng deposits of molyb
denum and z i nc have met w i t h  fa i l ure . Reports of tungsten and coba l t  have apparent ly bee n unfounded . 

Work done i n  connection with  this study has produced a more accurate geolog ic map of the area . 
I n  addit ion, ch ip samp les were taken across severa l hundred feet of iron-sta ined and apparent ly  a l te red 
rhyol ite or rhyodac i te (? ) rock wi thout f ind i ng any i nterest i ng amounts of go l d ,  si lver ,  zinc, or mo lyb
denum . I n  1 975, ana lyses of samp l es obta ined by R .  C .  Parker (consu l t i ng geolog ist employed by Canad ian  
Superior M i n i ng (U . S . )  Ltd . )  showed re la tive l y  low background resu l ts for go ld ,  s i l ver, copper,  and  molyb
denum . A few areas of fa i r l y  h igh  (greater than  1 , 000 ppm) As and up to 1 2, 000 ppb Hg ,  w ith  a genera l ly 
h igh  background i n  both these e lements, were noted . These fi nd i ngs may point  to a mercury and arsen ic  
ha lo surroundi ng h i gher temperature mi nera l i zation a t  depth , o r  they may mere ly be  t he  resu l t  o f  low
temperature , vo lat i le m inera l i zat ion associated with these Tertiary i ntrusives . 

More deta i l ed geo log ic  mapping coup l ed with  grid-type geochemica l so i l  and rock samp l i ng are 
needed to proper ly assess this area . One shou l d  be prepared to cope with  extreme ly  thick brush near t he 
top of the mounta i n .  Fortunate ly ,  loggi ng roads provide access to many points on and around Mount 
Em i l y .  



53 

N ONMETALL IC-M IN ERAL RESOURCES  

The nonmeta l l i c  m inera l s  o f  Curry County i nc l ude asbestos, borax (price ite) , gemstones, l imestone , 
and o l iv ine . Because the Oregon Department of Geo logy and M ineral  I ndustries est imates that no one 
i n  Curry County is current ly employed i n  the deve lopment and ut i l izat ion of any of these minera l s ,  the 
nonmeta l l ic m inera l s  have no major economic  s ign ifi cance at the present t ime . During the next 1 0  to 20 
years, on ly  gemstones appear to have the potenti a l  for some deve lopment that would add to the County ' s  
employment base . 

A s b e s t o s  

Genera l i nformation 

The term "asbestos" designates a group of fibrous noncombusti b le m i nera ls used in fi reproof texti les, 
c lot h ing ,  theatre curtains,  brake l i n ings, c l utch fac i ngs, e l ectri cal i nsu lat ion; asbestos-cement pipe, 
sheets, and mou l ded products; and pipe wrappings, gaskets , f loor t i l e ,  jo int cement, and roofi ng . Because 
of i ts h igh strength-to-weigh t ratio a nd i ts abi l i ty to w i th stand h igh temperatures,  asbestos is adaptab le 
to more than 2, 000 uses .  

The pr i nc ipa l variety of asbestos is  chrysoti l e ,  a hydrous magnesium si l icate (serpent ine-group 
minera l )  that is strong and f lex i b l e .  C hrysot i l e  usua l ly occurs as cross-fiber ve i ns in b locky serpent i n ite . 
The longer,  more f lex ib le , a nd greater strength fibers command a higher pr i ce . Even very short fibers, 
down to about 2 mm, are used in i ndustry . 

Varieties of amphibole asbestos inc lude amosite , an  iron-magnes i um s i l icate; croc ido l ite, a hydrous 
sod i um-iron s i l icate; tremol i te, a hydrous ca l c i um-magnesium s i l icate; and anthophy l l ite , a hydrous mag
nes i um -i ron s i l i cate . On ly chrysot i le and tremol i te are known to occur i n  Curry County .  

Areas of serpenti nite are the best p laces to  prospect for asbestos . Prospect ing techn iques are des-
cribed by Bright and Ramp ( 1 965) . Fau l t  zones contai n i ng h igh ly sheared serpent i nite may contain s l ip-fiber 
chrysoti le and often some tremo I ite , especia l ly where other  sheared format ions are i ntermixed with serpent in i te . 

Tremo l i te ,  which has l im i ted use and re l ative ly low market va l ue ,  is the variety of asbestos most 
read i ly recognized by unski l l ed prospectors . Cross-fi ber chrysot i l e  asbestos may be unnot iced un less the 
sun is sh in ing at the r ight ang le on serpent in ite so as to reflect from the fiber ve i n lets. 

Descr ipt ion of deposits 

Very l itt l e  is known  of asbestos i n  Curry County.  On ly the Shyr i te (Lake of the Woods) deposit 
( 17 1 ) , a tremol ite loca l i ty, is l i sted on the m inera l deposits map . 

I n  add it ion, specimens of fa i r ly  good-appear ing chrysot i l e  asbestos reported to be from the serpen 
t i n ite zone near Carpenterv i l l e have been submitted to the Oregon Department o f  Geology and M inera l 
Industries . The source of this materia l has not been  exami ned i n  the fie l d .  Further i nvest igat ion may be 
warranted . 

Another occurrence is si tuated i n  a sma l l  body of serpent in i te a longside the road a short d i stance 
northeast of Pyramid Rock,  probably i n  sec .  17 ,  T .  37 S . ,  R .  1 3  W .  Shal low bu l ldozer cuts exposed the 
area of  sheared serpent i n i te . A very br ief examination of this prospect by the writer i n  1 970 gave the 
impression of i nsuff ic ient tonnage and grade to be of commerc ia l  i nterest . 

The amphibo le  prospec t  is summarized be l ow .  

Shyr ite ( Lake of the Woods) prospect ( 1 7 1 ) :  The country rock is composed of sma l l  bod ies of sheared 
serpent in i te in Co lebrooke Schist, and the area appears to be lands l id ing . The asbestos is descr ibed as  
be i ng wh i te , iron-free , amph ibo le (tremol i te ) ,  s l i p  fi ber that has good tensi le strength . I t  tends to break i nto 
l -in  l engths . Fair ly abundant ta l c  is associated with the asbestos (Oregon Department of Geo logy and 
M inera l I ndustr ies unpub l ished mine-fi l e  report , 1 942) .  
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B o r a x  ( P r i c e i t e )  

From 1890 to 1 892, about 580 tons of price i te (a hydrous ca lc ium borate) were mi ned about 5 mi  north 
of Brooki ngs by the mouth of Lone Ranch Creek; and the sorted borate was sh i pped to San Franc i sco by the 
Pac i fi c  Coast Borax Company .  The company reported ly paid  the mi ners $23/ton for i t .  I t  is a l so re-
ported that some 3 , 600 to 5, 400 tons of borate were b locked out a t  the time of c losure i n  1 892 . The mai n  
tunne l a t  the m ine was about 480 ft long . The price i te occurs i n  serpenti ni te a nd,  accordi ng to Staples 
( 1 948), i s  possib l y  associated with the i ntrusion of a rhyo l i te di ke; but i ts or ig i n  rema i ns uncertai n .  Fo l low
i ng di scovery and deve lopment of  large evaporite borax deposits i n  sout heastern C a l i fornia during the late 
1 800' s (Ver P lanck, 1 957 , p .  89) , th is  deposit became noneconomi c .  The land was donated to the State 
of Oregon for a State park in 1 950, but mi nero I r ights to t he underground deposit were reta ined by the 
m in ing company . 

G e m s t o n e s  

Beach agates,  petr i fied wood , jasper, jade , and other colorfu l beach pebb les have attracted the 
attent ion of hobbyists, rockhounds, and tourists si nce the t ime of ear l y  sett lers . The pr incipa l  source of 
jasper i s  the banded , co lored chert of the Dothan-O tter Poi nt Formations . Various co lors of jasper are 
abundant in the headwaters of the North Fork of the Sixes R iver.  

A specimen  of pa l e-green jade i t ic  pyroxene from g l aucophane-bear i ng amphibo l i tes was reported 
by Lent ( 1 969, p .  65) from the Sixes R iver dra i nage area . The c l ose association of serpent in ites with 
amph i bo li tes in  th is  area may give r i se to the formation of j ade mi nera ls . 

Accordi ng to Lawrence Brown,  U . S .  Bureau of M ines (persona l communication, 1 976) , jade 
bou l ders are occasiona l ly found among the b l uesch ist bou lders a long the coast from a po int a short d istance 
north of Cape B lanco to Humbug Mounta i n  to the south . The b luesch ist bou lders , which change co lor 
from gray when dry to a deep b l ue when wet , make an interest ing addit ion to a rockery . 

A l t hough no cutt ing-grade serpent i ne has been reported from Curry County , w i th the l arge amount 
of common serpenti ne present i n  the area , " gem-qua l i ty" materi a l  may eventua l ly be found . 

During the surveyi ng of roc k-materia l s i tes, notations were made of a few sources of cutti ng-grade 
materia l s .  Quarry sites 3 1 9 , 320, and 47 1 a l l  conta in  some cutt ing-grade chert. T he chert that is exposed 
at the State H ighway quarry-site 471 , Rainbow Rock quarry , a l so crops out at the beach I eve I .  Green 
chert i s  reported to crop out i n  the SE� N E� sec . 3, T .  40 S . ,  R .  14 W. and in the center of NW� sec . 
1 1 , T .  40 S . , R .  1 4  W .  Grossu lar ite (a green ish ca l c i um garnet) der ived from rod ing i te d ikes i n  serpen
t in ite, such as those at the Gardner mine (50) , takes a beautiful po l ish and is cal led "mutton-ta l low jade " 
by some rockhounds . 

Some of the s i l ica boxwork or "ni cke l f loat"  chal cedony assoc iated wi th  supergene n icke l enr ich
ment i s  attractive w hen  pol ished . Th is  materia l i s  part icu lar ly p lent i fu l at the Diamond laterite occurrence 
(88) and can be found by search ing several other l aterite a reas .  Some chrysoprase , an app le-green ,  n icke l 
bearing chal cedony , i s  found at N i cke l Mountain i n  Doug las County and may a l so be assoc iated with the 
Curry County n icke l  depos i ts . 

Rhodon ite occurs at a few of the manganese deposits and has been spec ifica l ly reported at the Chetco 
Lake (65) , the H i l l top (38) , and McAdams (96) occurrences . The materi a l  can be associated w i th re lative ly 
unmetamorphosed cherts but i s  usua l ly  found in the h igher grade metamorph ic  rocks, suc h  as the Triass ic 
App legate Formation i n  Joseph i ne and Jackson Count ies (Appl i ng ,  1 958) . 

Dur i ng the next 1 0  to 20 years, deve lopment of gemstone deposits may add to the County ' s  employ
ment base . Curry County economy , w i th i t s  estab l ished tourist busi ness, cou l d  be further d iversified into 
providing more gemstone materia l ,  both at free and fee col lect ing areas and at reta i l  and wholesa l e  leve l s .  
I f  the gemstone deposits were t o  be  fu l ly ut i l ized, the Oregon Department of Geo logy and M inera l  I ndus
tries estimates that up to 10 add it iona l jobs cou ld be created over the next 10 years . At present , more 
v isitor days are spent look ing for the sma l l  br ight-colored jasper and agates wh ich  are found in the beach 
grave ls than for any other C urry County gemstone . 
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L i m e s t o n e  

C urry County apparent ly has no l imestone depos its approach ing commerc ia l  s ize . A few , very 
sma l l ,  l imestone lenti ls occur i n  the O tter Point Formation; none observed or descr ibed are more than a 
very few feet th ick,  and they p i nch  out rap id ly a long strike . 

Brown ( 1 942, p .  1 ), i n  d isc ussion of the geo logy of the McAdams property (96) on the Coos-C urry 
County l i ne, reports a l imestone outcrop about 2 mi southeast of h is map area . Brownfie ld  ( 1 972), how
ever, who mapped the area in detai I for h i s  master ' s  thesi s at the Universi ty of Oregon , di d not mention 
the l imestone . The l imestone, if  present, i s  probably qu ite restr i cted i n  size and is  an isolated lens i n  the 
Otter Point Format ion . 

0 I i v  i n e  

Potent ia l l y  l arge reserves of fresh o l iv ine suitab le for the manufacture of refractory brick,  foundry 
sand, and other possib l e  uses (Wagner and Ramp, 1 969, p .  1 92) are present i n  the v ic i n ity of Pearso l l  
Peak and Sourdough F lat . T he o l iv ine occurs i n  very coarse-gra i ned, fresh dun ite . A l thoug h not mapped 
in deta i l ,  the duni te exposures are on the southwest f lanks of Pearsol l Peak in sees .  2 and 3, near Pros
pectors Dream chromi te occurrence at the west edge of sec . 1 1 ,  and on Sourdough F lat in the SW! sec . 1 1  
and NW! sec . 1 4, T .  38 S . ,  R .  l O W .  

Opt ics and X-ray d iffraction analyses of the dunite i ndi cate a forster ite content greater than 80 
percent (R . A .  Loney, U . S .  Geo log i ca l  Survey, wri tten communication, 1 971 ) .  

T he remote location and wi lderness status of most of the o l iv ine area makes its deve lopment extreme ly 
unl ike l y .  I t  i s  a lso h igh ly doubtful that Curry County o l iv i ne cou ld compete for a port ion o f  the a l ready 
deve loped market because of the lack of ra i l road fac i l it ies, the re l uctance of consumers of nonmeta l l ic 
mi nera l s  to change to new supp l iers after the ir production system has been  establ i shed, and the large pre
production capital i nvestment that wou ld  be needed to even test the market . A l though o l iv ine has a l so 
been used for refractory, sand b lasting, roofing granu les,  and nonsl ip appl i cations, for a l l  of these uses 
other less expensive resources are a l ready entrenched in the market .  

M IN E RAL  FUELS 

C o o  I 

No commerc ia l  or present ly economical ly feasib le  coa l  depos its are known in the County . T he 
Eck ley prospects ( 1 07) ,  M idd le Fork Sixes coa l prospect ( 1 08) , I ron Mounta in (Caro l  Ann) coa l occurrence 
( 1 41 ) ,  and the Agness (Shasta Costa) prospects ( 170) have been known for many decades, but the l im ited 
extent, th inness of seams, and remoteness from markets prec l ude any min ing i n  the foreseeab le future 
(Di l ler, 1 903; Oregon Department of Geology and M i neral Industries unpub l i shed report , 1 941 ) .  

O i  I a n d  G a s  

In  genera l ,  the geologic formations i n  the County are not favorable for t he production of o i l  and 
gas . Possib le  except ions are younger marine rocks offshore , Tert iary sed iments northeast of Agness , and 
Late Cre taceous sediments in the Cape Sebastian-Pisto l R iver-Crook Poi n t  area . 
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REC LAMAT ION 

G e n e r a l 

When the Curry County p lanners or the land use dec i sion makers try to accommodate surface m i n ing 
i nto a comprehensive land use p lan ,  they w i  I I  fi nd bui I t-i n conf l icts w i th other objectives of the p lan . 
O n  one hand,  residenti a l  areas must be protected from noise , dust, v ibration , traffi c ,  and unsi ght l i ness 
of pi ts and quarri es; on the other hand , they must i nsure the ova i lobi I i ty of mi nero I resources to be used 
by i ndustry for the good of C urry County and the State of Oregon . T hey must insure a low-cost supp ly 
of rock mate ria l s  for const ruction purposes .  Because of transportat ion costs,  a mi ne provid i ng mater ia l  
for urban construction shou ld  be i n  or  near tow n .  For t imber-harvest roads, quarries shou ld  be only a few 
mi les apart . 

T he 1 97 1  Oregon Leg is lat ive Assembly passed the M ined Land Rec lamat ion Law, wh ich  addresses 
these concerns: 

( l )  To provide that the usefu lness, productivity ,  and scenic values of 
a l l l a nds and water resources affected by surface m in i ng operations 
wi th in  t h is State sha l l  re ce ive the greatest practica l degree of pro
tection and rec lamat ion necessary for the i r  i ntended subsequent use , 
and 

(2) To provide for cooperat ion between private and governmenta l ent it ies 
i n  carry i ng out the purposes of the M ined Land Rec lamation Law . 

T he State Department of Geology and M ineral I ndustries has been charged by law to carry out the 
purposes of the M ined Land Rec l amat ion Law . To discharge i ts duty under that law ,  a Div ision of M ined 
Land Rec l amation was estab l i shed in A lbany, Oregon . Curry County , through its zoni ng laws , a lso is 
i nvo l ved w i th carryi ng out the purposes of the M ined Land Rec lamation Law; and i ts role i s  no less important  
than that of  the State Department of Geology and M ineral I nd ustries . Wi th in  the ir respect ive ro les,  both 
agencies have the r ight to mod i fy or veto a rec l amation p lan submitted by a m in i ng operato r .  The two ro les 
are comp lementary : the Oregon Department of Geology and M i neral  I ndustries has expert ise i n  m in i ng 
geo logy , min ing techn iq ues, and rec l amation processes; the County has the best knowledge of loca l needs .  
I t  shou ld  not be the funct ion o f  the County P lann i ng Department to  prepare a rec l amation p lan  for a part ic
u lar m in i ng site; but the County cou ld set  gu ide l i nes that have secondary and tert iary uses i n  m ind .  For 
examp le :  a grave l resource m ight be kept i n  an open-space use , such as farming, even if it were c irc led 
w i th urban deve l opment . Then , afte r the area is mi ned , t he secondary use might be for a demol it ion fi l l ;  
the tertiary use cou ld  be a s  a resident ia l  deve lopment or a community park . 

T he operator-landowner ' s  ro le  shou ld not be that of an adversary of the two agenc ies . The operator 
has as much stake in carry ing out the purposes of the Mi ned Land Rec lamation Law as any age ncy . Rec
lamat ion i s  a p lann i ng process that a l l ows the operator-landowner to maxim ize h i s  tota l profi ts by cont i nued 
uti l izat ion of m i ned-out l and . A good example of what can be accompl ished whe n  the three parties co
operate toward the goa l of m i ned l and rec lamation is shown by the grave l s i te (334) l ocated on the Knapp 
property north of Port Orford . The actua I resu l ts of t he cooperation can be i I I  ustrated w i th  photographs 
taken d ur i ng and after m in i ng . 

· 

F igure 1 1 ,  taken d ur ing August 1 976, shows the max imum amount of l and that was affected by 
mi n i ng .  F igure 1 2, taken d uring Apr i l  1 977, shows over ha l f  of the site rec la imed . Only the stockpi l e  
area i s  unrec la imed . The  bond for th i s  area wi l l  not be re leased unt i l  t he crushed materia l has  been 
removed ,  the soi l rep laced ,  and the area seeded . 

The above examp le  i l l ustrates how judic ious p lann ing can resu l t  i n  w ise land use and conservation 
of m inera l  resources . The d iverse use of land for agricul ture , recreat ion,  res identi a l  and commercia l 
i ndustr ia l  deve lopment, and m in ing c a n  a l l  be i ntegrated wi th  foresight and determi nat ion to serve every
one ' s  purposes .  The trend for the future shou ld  be the prep lann ing of sequent ia l  land use by e it her govern
menta l agency or a private party . 
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Figure 1 1 .  Rook-material site 334 during mining. 
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Figure 12. Rook-material site 334 after it has been shaped and seeded. Only stockpile 
area is unreolaimed. 
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D i v i s i o n  o f  M i n e d  L a n d  R e c l a m a t i o n  P r o c e d u r e s  

The Divis ion of Mined Land Rec lamation procedures were designed to a l low as much input into the 
rec lamat ion plan as poss ib le ,  to min imize conf l ict with other land uses, and to i nsure performance of the 
p lanned recl amation , The steps for residents of Curry County are as fol l ows: 

( 1 )  A potent ia l  min ing operator fi les with the Div i sion an app l ication (a copy of which is 
reproduced as Appendix 1 ) ,  a rec lamation p lan, and the appropriate permit fee . 

(2) The app l i cat ion and p lan are copied and subm itted for rev iew to 1 1  State agencies 
and to Curry County; and if the operation is to be on Federal land, copies wi l l  a l so 
be sent to the particu lar Federal land manager . The County p lanners have the oppor
tun i ty and duty to provide i nput i nto an operator 's  rec lamation p lan duri ng the review 
cyc le . 

(3) Review comments are co l lected and eva l uated by the Div is ion spec ia l ists . 
(4) An on-site i nspection is arranged with the operator and a Div ision spec ia l i st; 

and if the review of the rec lamation p lan has produced some confl ict or concerns ,  
representatives o f  the reviewing agencies may be requested to meet on-site to 
reso lve differences . 

(5) On-s i te i nspection determines if the rec lamation p lan is feas ib le,  reso lves confl icts, 
and determi nes the amount of bond that needs to be posted by the operator . 

(6) The operator accepts the modified reclamation p lan,  posts the bond , and pays the 
appropriate inspection fee . 

(7) The Oregon Department of Geology and Mineral Industries issues an operati ng 
permit that may or may not have cond it ions attached to i t .  

A v a i l a b l e  A s s i s t a n c e  for  M i n e d  L a n d  R e c l a m a t i o n  

T he Oregon Department of Geology and Minera l Industr ies not only serves as a surface-mining 
regu lator but a lso works to assure that the State of Oregon has and mai nta ins a viab le minera l base . A 
copy of the Department's Mined Land Rec lamation Division ' s  rec lamation p lan guide l i ne is inc luded as 
Appendix 2 .  Th is guide l i ne ,  which was prepared as a check l i st for the Div ision specia l ists, can be used 
by a mine operator as a standard method of preparing a rec lamation p lan . 

Actua l  monetary assistance has been provided for rec la iming surface mi nes for recreation under the 
U . S .  Department of the Interior , Bureau of Outdoor Recreation, Program of Rec lamation for Recreation . 
The Bureau 's  report, "Sources of Assi stance i n  Rec laimi ng Surface Mined Lands for Outdoor Recreation, " 
l ists sources of assistance for a l l  types of rec lamat ion (U . S .  Department of Interior, 1 974) . 

An outstandi ng series of reports (Bauer, 1 965 , 1 970; Baxter, 1 969; Jensen, 1 967; Johnson , 1 966; 
National Sand and Grave l Association, 1 960; and Sche l l ie and Rogier, 1 964) on a l l  phases of the rec la im
i ng of sand and grave l and rock quarries have been publ ished by the Nationa l Sand and Grave l Association . 
These reports are avai lab le only to members of the Assoc iation . A set of these reports might be obta ined on 
loan from any Curry County aggregate producer be longi ng to the Oregon Concrete Aggregate Producers 
Assoc iation, Inc . The Mined Land Rec lamation D ivision a l so has a set on loan which can be used at the 
Division's office . 

Curry County might be ab le to he l p  the p lanning and dec ision-making process invo lv ing surface 
min ing by estab l ish ing a reclamat ion l ibrary . A major va l ue of the l ibrary 's  ava i l ab i l i ty at the County 
leve l wou ld  be that the operator, p lanner, and the pub l i c  cou ld  see what has been and what cou ld  be 
done for secondary or tertiary uses of mi ned-out areas .  A part ia l  l i st of uses for mi ned-out areas inc l udes 
residences, both s ing le-fam i ly  and high-r ise; open space , such as reg ional parks, golf courses, or country 
c l ubs; water impoundments, such as munic ipa l  water reservoirs, waterbased parks, or sewage lagoons; 
commerc ia l -i ndustria l  sites; san i tary or demol i t ion fi l l s; or agri cul ture, such as truck farms, tree farms, 
or fish ponds . 



59 

C ONC LUS IONS AND RECOMMENDAT I ON S  

Th i s  study provides a strong mi nera l-resource data base and a much improved geo log ic  map for use 
of the County P lann ing Department .  T he report shou ld a lso be of va l ue to others, i nc l ud ing County and 
State road and h ighway departments, private contractors, prospectors, company exp loration geo logists, 
and private c i t i zens who are i nterested in the area w here they l ive or p lan  to exp lore . 

Forecasts of mi nera l -resource avai labi l i ty and future demands for t hese resources he lp  to p lace the 
County ' s  needs i nto focus. T he report points out the necess i ty of p lann i ng for secondary usage and rec l a
mat ion of surface-m in i ng sites so as to e l im i nate much of the adverse envi ronmenta l effects and the usua l 
accompanyi ng pub l i c outcry . 

Ownership of  various metal l ic and nonmeta l l ic mi nes, prospects, and m i neral occurrences has not 
been reported . A few areas of mi nera l deposits, such as the b l ack-sand layers in o ld  mari ne-terrace 
deposits, are now high ly devel oped private resident ia l  or agr icu l tura l lands that w i l l  probably never be 
mi ned , 

The effect of wi thdraw i ng l and from minera l -resource deve lopment by various governmenta l agencies 
(e . g .  w i l derness areas, botanical  areas, and recreation sites) can have a profound impact on future pro
ductio n .  County zon i ng of land wh ich  exc l udes m inera l-resource deve lopment a l so has the effect of pre
venting any future production . As th is report does not itemize restricti ons on each occurrence , the land 
status, which is subject to change , w i l l  have to be determi ned on an ind ividual basi s  at the t ime any 
deposit or area is be ing i nvesti gated .  

W e  recommend that the land status o f  a l l active and potent ia l  mi n ing sites, part icu larly those near 
urban areas, be determined , A l l  future changes in l and status should take i nto consideration the m inera l 
resource potential o f  each parce l .  

T he County may wish to have a supp lemental study prepared wh ich  re lates l and status to m i nera l 
resource potent ia l . A County-wide, rock-materia ls demand-curve mode l shou ld be deve loped to present 
a better pi cture of future needs . 

T he County is i n  a good pos i t ion to promote and encourage (even require)  m ined land rec lamation 
on  a l l  surface-m in i ng sites wi th in  i ts boundaries . By work ing c lose l y  w i th State agenc ies, the County 
may have s ign ifi cant i nput i nto the State program by rev iewing a l l  rec l amation p l ans . A m ined land 
rec l amation l ibrary shou ld  be bui l t  up and mainta i ned by the County . 

Shou ld future m i neral -resource re lated prob lems deve lop, the State Department of Geo logy and 
Minera I I ndustries offers its advi ce and assistance . 
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APPEND IX  1 .  MI N ED LAND R EC LAMAT ION APP LICAT ION FORM 

STAT E DE PARTM E N T  OF GEOLO GY 

A N D  M I N E R A L  I N D USTR I E S  
E .  Santiam Road 1129 s .  

Albany, Oregon 97321 
Telephone (503) 967-2039 

I dent i f i � a � : or. :: o •. _______ _ 

O!'!':ce !J s·� C�i.:: 

APPLI CATION FOR OPr;RAT I NG PEHl.l!T OR G!�AN':' 0'" :-;x;::,:PTION UNDi':H OHS � 1 7 .  7?0 - 990 

1 .  Responsi ble Par t 1 e 3  

A ,  Operator 

Name, ___________________________________ __ 

S treet or Box N o . _____________
__ _ 

C i ty __________________ .S tate, __________________ __ 

Z i p. ___________ �' e lephone. ___________________ _ 

n. Lando'llne:- I i :" o the r than operator) 
Name'-----------------------------------------
S t,..eet or Box No . ___________________________ _ 
C i ty _______________ �S ta te, ______________ _ 
Z i o, __________ Tel ephone, _________________ _ 

3 .  �:INEHA!. :J•: PO� ! T  Cfl,\ RACT;:R I STICS 

A .  Desc rip t i on 

Type of ove rburden. __________________________ ___ 
A p p rr.:o x i r:'IR tc d (• p th of ove rburdcn�-----------

A pprc.XlmBte d e p th of mine'--------------------
Primary mineral to ' be removed. _______________ ___ 
l!:lti:aa ted qu!ln t. i ty of mineral ( yard s )  

B .  ll!! 
S i z e  In acres of any areas presently affec ted by 

eurface mining_··-----------------------
How much of the above was affected 

before 7/1/72'--------------
before 7/l/7?• ____________

_________ _ 

Has any of th� above area been reclai�ed? ____ _ 

I f  yes ,  how much and when? ________________ _ 
A pprox imate ac reage to be affec ted by surface 

mini�r, during the ensuing 12 mon ths. __________ _ 
c . � 

T o ta l  c u b 1 c  ,ya r•J s excavated 7/l/72 to date. ___ __ 
Du r· t n� enmd r.i) j.Jt:l"!"' i t  year, whh t i s  the sched u : �d 

to te l c u b 1 C  ,va t�d o to be exenvn :t'U, _________ _ 
D .  St atue 

0 Act iYe Date mining began 

0 Inactive Date mining will 

0 rlew begin 

2 .  Identi fica t ion of S i te 

A .  "(3 e c .  Se c ti on Township Range C o·>ntv 

D i s tance in 
miles 

Ty�e of s i t e :  

( Che�k a l l  
"t:'l.a!. ap p ly) 

0 
0 
0 
0 

l .  
2 .  
3 .  
4 .  

Direc tion 
from 

P i t  

S tockpile 

Plant 

Quarry 

Nearest 
Commun i ty 

0 ? • Prospec t 

0 E .  ?. e fuse D isposal 
0 7. ::Jther 

4. Application is hereby made for: ( co�pl e te only one - see 

l n s t ru :! t : ons ) 
A .  Opera ting permit - operator claims �c exe� � t i ons�-----

a;;ply for a surface m!.ning opera t ing per-ni t unde r 
CRS 5 1 7 . 800 d a te'--------------(signature) Tl t l e,  ___________ _ 

B. Grant of limited exemption based on: ( check one or both) 
0 Prior mined 

0 Val id contract 

I apply for a grant of limited exempt ion from the 
requirement for a reclamation plan and bond , but not 
the tees Signature -=�T--------------------------
Oste.______________ Title ---------------------

" "  Grant of total exemp tion . 

I apply for a gran t of total exe�p �ion from the requi re
ments of a reclama t i on plan , bond , and the fees under 
ORS 5 1 7 . 750 ( 1 1 )  and 5 1 7 . 770 ( 2 )  because : 

0 1 .  A l l  mining ac tivi ty ta�e s place between the 
banks of a s tream. ( The vegetation line 
defines the bank) . 

0 2. A cce ss road ' s  borrow p i t  or quarry. 

0 3 . 

Q 4 .  
0 � -

On-si te construction. 

The site i s  less than one acre, and 

a total of less than 2 , 500 cubic yards of 
material have been, or will be , removed . 

0 6. The s i te is in'lc t i v" . 

0 7. Other 

--------��--���------�date __________ __ 
( s i gnature) 7 i t l e.  ________________ __ 

ll. r:ven though entitled to exe::?tions as shown above , a 
re � lama ti on plan is submit ted voluntarily. 

Yes .  I: c .  

� 
I f  more thBn �[) cubi c yard a of material are to be rer.1oved or placed in f i l l  within the bed and banks of a 
natur·aJ watr• :-Nay , a pe rmi t from the Divi sion of S tate Land s ,  1445 S tate S tree t ,  Salem, Oregon 97310, 
tel ephon� : Hll- 500� , is required . 

SMLR-1 071476 

INSTRUCT IONS FOR COMPLET ING THIS FORM ARE ON THE REVERSE SIDE 
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APPEND IX  1 .  (continued) 

GENERAL INSTRUCTI ONS 

I . Each application for a surface mining permi t  must be accompanied by:  

1.  C ompleted application form , SMLR-1 . ( See instruc tions on reverse side 
of SMLR-1 ) 

2 .  Application fee as indicated ($265 . 00). 

3 .  Reclamation and development plan including site plans , cross sec tions , 
aerial photographs , or other drawings needed to show the present 
c ondition, planned development , and final configuration. S cale of 
such drawings or p lans not to exceed l" = 600 1 • The Reclamation Plan 
Guidelines , form SMLR-16 , may be used for this purpose . 

4 .  Performance bond or o ther security as required by ORS 517 . 810 . The 
amount of this bond or security shall be determined by the Department 
not to exceed $ 500 per acre of land presently mined and unre claimed,  

I I . Each application for a grant of limited exemp tion must be accompanied by : 

1 .  Application form , SMLR-1 . 

?. .  Application fee as ind icated ($ 265 . 00). 

3 .  S i te drawing , survey map , or aerial photograph es tabli shing the surface 
mining perimeter as of July 1 ,  1972 , and/or a copy of the mining 
c ontract if the exemp tion c laimed is based on that provision. 

4. No bond required . 

I I I . Appl ication for total exemp tion: 

1 .  Check only the i tems in 4C that apply. 

2 .  No fees required . 

3 .  No reclamation plan required . 

4 .  No bond required . 

NOTE : Part 4A - Application for a surface mining permi t :  

Check and s ign ONLY i f  your mining operation exceeds 1 acre and/or 2 , 500 
cubic yards of disturbance in any 12 month period AND involves surfaces 
which were unmined as of July 1, 1972 . If part of your operation i s  on 
land mined before July 1 ,  1972 , and part after July 1 ,  1972 , you must 
s ign in 4A . 

SMJ,R-2 Revised 
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APPENDIX 2 .  REC LAMATION PLAN GU IDE LI NE 

DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES 
MINED LARD RECLAMATION DIVISION 

RECLAMATION PLAN GUIDELINE 

A .  NAME , ADDRESS AND TELEPHONE NUMBER OF THE OPERATOR OR HIS AGENT : 

B .  NAME AND ADDRESS OF LANDOWNER : 

C .  LIST OF KNOWN MATERIALS FOR WHICH THE OPERATION I S  TO BE CONDUCTED : 

1 .  PROPOSED STARTING DATE : 

2 .  PROPOSED ENDING DATE ( IF KNOWN) : 

D. OPERATIONAL PLAN : 

1 .  METHOD TO BE EMPLOYED : 

a. SINGLE BENCH 

b .  MULTIPLE BENCH 

2 .  TYPES OF EQUIPMENT TO BE USED : 

3 .  DISPOSITION OF OVERBURDEN : 

c .  DREDGE 

d. OTHER:..__ _____ _ 

E .  WHAT WILT, BE THE PLANNED SUBSEQUENT "BENEFICIAL USE" OF THE 
PERMIT AREA? THIS CAN INCLUDE , BUT I S  NOT LIMITED TO, 
CONSTRUCTION SITE ,  SANITARY LAND FILL , PARK , WATER IMPOUNDMENT , 
AGRICULTURAL USE (BE SPECIFI C ,  EXAMPLE :  GRAZ ING LAND , CROP TO 
BE PLANTED, ETC . ) , FOREST LAND. 
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APPEND IX 2 .  (continued) 

F. 1 (a) Reclamation will begin day s  following completion of mining . 
( b )  Reclamation will be concurrent with mining . yes no 

F . 2  PROVISI ON FOR RECLAIMING MINED LANDS ON A C ONTINUING BASIS WHERE FEASIBLE . 

G .  RECLAMATION PROCEDURES 

1 .  WHAT WILL YOU DO TO INSUR.E GROUND STABILITY? 

2 .  PROVISI ON FOR REVEGETATION . (Minimal survival rate is 75% 
uniformly di stributed . ) 

( a) HOW WILL YOU SAVE AND STORE TOPSOIL? 

(b )  WHAT MEASURES WILl· YOU TAKE TO PREVENT EITHER WIND OR WATER 
EROSION OF TOPSOIL DURING STORAGE? 

( c ) WHAT WILL BE THE AVERAGE DEPTH OF TOPSOIL REPLACED ON THE 

AREA TO BE RECLAIMED. 

( d )  HOW WILL YOU PREPARE SEED BED PRIOR TO PLANTING? 

( e ) WHAT TYPES AND AMOUNTS OF GRASS SEED WILL YOU USE PER ACRE 
AND HOW WILL THIS BE PLANTED? 

(f)  WHAT TYPES AND AMOUNTS OF FERTILIZER , MULCH , AND LIME WILL 
YOU USE? 

(g )  WHAT TYPES AND AMOUNTS OF SEEDLINGS AND SHRUBS WILL YOU Pr.ANT? 

(h) WHEN WILL SEEDING AND PLANTING TAKE PJ�CE? ( SEASON OF YEAR) 
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APPENDIX 2 .  (conti nued) 

H .  WATER AND DRAINAGE 

(a) WHAT PROVIS ION WI!� YOU TAKE T O  INSURE PTIOPBR DRAINAG�? 

(b )  WHAT PROVIS ION HAS BEEN TAKEN FOR SILT C ONTROJ,? 

( c )  IF WATER IMPOUND:!.'lENT IS TO BE LEFT , SEE PAGE 6 • 

I .  VISUAL SCREENING 

(a) WILL YOU E��LOY VISUAL SCREENING? ( IF NO , EXPLAIN) 

(b) WHA T  TYPES AND AMOUNTS O F  PLANTS WILL YOU USE? 

( c )  WHA T  WILL BE THE SPACING BETWEEN PLANTS ? 

J .  PROVISION FOR REMOVING STRUCTURES , EQUIPMENT , AND REFUSE FROM THE PEP.MIT 
AREA IN ACCORDANCE WITH THE RECLAMATION PLAN . 

K. MAP OF AERIAL PHOTO REQUIRE�'lENTS 

( a) WILL AREA PHOTO BE sumnTTED'? YES NO 

SCALE. __ _ 
---

(b )  MAP ( S ) REQUIREMENTS . THE MAP SHOULD SHOW , BUT IS NOT 
LIMITED TO : 

(1)  SCAIB : ( 111 = 400 1 to 600 1 ) 

( 2) NORTH SHALL BE INDICATED 

( 3) QUARTER SECTION ,  SECTION, TOWNSHIP AND RANGE 

( 4 )  DISTANCE AND DIRECTION TO NEAREST li'IUNIC IPALITY 

( 5) LOCATIONS AND NAMES OF ALL S TREAMS , ROADS , 
RAILROADS , UTILITIES 
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APPEND IX 2 .  (conti nued) 

( 6) LOCATION AND NAMES OF ADJACENT LANDOWNERS 

( 7) ALL OCCUPIED HOUSES WITHIN 500 FEET 

( 8) LOCATION OF ALL PROPOSED ACCESS ROADS 

( 9) LOCATION OF PLANT , OFFICE AND MAINTENANCE FACILITIES 

( 10) SHOW BOUNDARIES OF AREA TO BE PERMITTED 

( 11) TYPICAL CROSS -SECTION OF PRESENT GROUND LINE AND 
PROJECTED GROUND LINE AFTER RECLAMATION 

( 12) CONTOUR INTERVAI, , DATE OF !I'!AP PREPARATION ,  NAME OF 
PERSON PREPARING MAP ,  

( 13) AREA FOR TOPSOIL STOFAGE , WASTE DISPOSAL 

( 14 ) A SEPARATE li'.AP SHOWING GENERAL LOCATION OF THE OPERATING 
AREA (NOT LARGER THAN �11 x 11" ) 

( c) A REVISED t'!AP MAY BE REQUIRED ANNUALLY 

L .  IF APPLICABLE , WHAT PROVISIONS HAVE BEEN MADE FOR STREAM CHANNEL , BANK 
STABILIZATION AND REHABILITATION? 

M. EVIDENCE , IN iVRITTEN FORM , STATING THAT ALL OWNERS OF A LEGAL , EQUITABLE , 
FIDUCIARY OR POSSESSORY INTEREST IN THE LAND CONCUR WITH THE PROPOSED 
SUBSEQUENT USE FOR ANY MINING OPERATION COMMENCING SUBSEQUENT TO 
JULY 1 ,  1972 . 

N .  OTHER PERMITS IF APPLICABLE : 

DIVISION OF STATE LANDS 
DEPARTMENT OF ENVIRONMENTAl, QUALITY 
COUNTY U3E PERMIT 
OTHER ( IDENTIFY) 

0. OTHER COMMENTS : 

TITLE 

NO . ______ DATE ------
NO . DATE ------
NO. DATE ------

(SIGNATURE OF APPLICANT ) 

-------- DATE ------
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APPENDIX 2. (continued) 

VIATI!:R IMPOUNDMgNTS 

( 1 )  HOW LARGE WILL THE SURI''ACi<: AREA BE, IN ACRES'? ---------

( 2 )  iYHAT PROVISIONS HAVE BEEN MADE FOR PUBLIC SAFETY'? 

( 3 )  WHAT PHOVISIONS HAVi<� YOU MADH T O  PREVENT WAT!m STAGNATION'? 

( 4 ) WHAT IS THE WATER SOURCE FOH THE IMPOUNDMENT'? 

( 'i )  VI ILL THEHE HF: FtffiJ,IC At�CESS T<'OH F I!iHtNG? 
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APPEND IX 2 .  (conti nued) 

INS1'RUCT I O N S  I•'O il C llOSS-SECT ION 

1 .  'l'HE •rwo EXMTPLE;) SJIOWN A RJ<� "'rYPICAL" CROSS -SECT IONS OF A i', ATEP. 

IMPOUNDMENT l,EPT AF'l' EI\ EXCAVAT I ON IS COMPLE'l' E • 

. � .  IF ON r; OF 'l'I!E PLANS SHOWN I S  T O  BE USED , PLEASE IND ICATE 'I.'H ICH 

ONE AND PROV IDE THS FOLLOW ING INFORMA'l' I ON ON THE PLAN SELECTED . 

YOU DO NOT HAVE 'l' O RE-DRAW THE CROSS-SECT ION . 

A .  SURFACE ELEVAT I ON TO THE NEAREST 5 FEET . 

B .  SLOPE OF THE BANK (MAXIMUM I S  2 :  1 OH 27° ) . 

C - G .  THE DIMEN S I ON S  IN FEET . 

Typical Cross - Sectionlsl of Water Impound 

TYPE I 
A Surface E lv. ___ _ 

A Surface E l v. ___ _ 

High Water 

Low Water 

G 

TYPE II 

High Water 

Low Water 

G 

F 

�I 
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APPEND IX 3 .  GLOSSARY 

agg l omerate - coarse contemporaneous pyroc lastic rock contai n ing rounded or subangu lar fragments greater 
than 32 mm in diameter in an ash or tuff matrix . 

aggregate - uncrushed or crushed grave l ,  crushed stone, sand, or art i fic ia l ly produced inorganic materia l  
used to form the ma jor part of Port l and cement concrete or aspha lt ic concrete . 

a l l uvium - earth, sand , grave l ,  or other rock materia ls transported and laid down by f lowi ng water . 

amphibole - group of common rock-formi ng s i l i cate minera l s  i nc l ud ing hornb lende, tremol ite , actinol ite , 
g laucophane , anthophy l l ite ,  r iebeckite, etc . ,  having character istic e longate prismatic habit . 

amphibol ite - med i um- to coarse-gra i ned metamorphic rock cons isting main ly of amphibole and p lagioc lase 
with l i tt le  or no quartz . As the content of quartz increases, the rock grades into a gne iss . 

andesite - fi ne-grai ned to porphyr it ic dark-co lored lava or dike rock of intermediate composit ion, i .  e . ,  
between that of basa lt and rhyo l ite . 

basa l t - dark-colored , fi ne-gra i ned extrusive ( l ava) or d ike rock of basic (mafic) composi tion . See pi l low 
-- basa l t .  

base rock or base course - layer o f  speci fied or se lected materia l  of p lanned thi ckness, constructed o n  the 
subgrade or subbase of a road . Size is usua l ly 3 .  5 i n  mi nus for base course; can be l arger for sub
grade or subbase . 

basi c - describing an igneous rock such as gabbro or basa lt  wh ich is re latively low in si l ica . 

bed rock - any more or less so l id, undisturbed rock in p l ace at the surface of the earth . May be exposed 
or may be hidden beneath unconsol idated surfic ia l  materia l . 

b lueschist - a  dynamotherma l metamorph ic  rock which conta ins fair ly abundant b l ue amphibo le (g laucophane) . 
The rock is bel ieved to form in a tectonic environment of thrust fau l t ing where loca l ly high pressures 
(5 , 000 bars) and re lative ly low temperatures (300° to 400°C) occur . 

catac l ast ic - structure produced in  a rock by severe mechanica l stress dur ing dynamic metamorphism; 
inc l udes bending, breaking, and granu lat ion of m i nera l s .  

commercia l  materia ls :... rock mater ia l s  produced for sa le to the pub l ic . 

complex - a  large-sca le  association or assemblage of rocks, such as an igneous complex of int imate ly" 
mixed diorite and gabbro , that are diffi cult to di fferentiate in mapping . 

crushed rock - quarry rock (bed rock) which has been crushed and screened to a certain d imension . 

dac ite - a fi ne-grained, l ight-colored , often porphyr it i c ,  igneous rock that may occur as a l ava f low, 
---d ike , or  s i l l ;  the approximate fine-grained equiva lent of  quartz diorite . 

d iabase - medium-gra ined , dark-gray, bas ic intrusive rock having charaCteristic texture of abundant 
p lagioc lase with pyroxene fi l l i ng the i nterst i ces .  
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diced rock - c lose l y  jointed and/or natura l ly fractured outcrop of rock . Usua l ly can be excavated from 
a quarry with l itt le or no bl asting . 

d ike - a  tabu lar ig neous intrusion that cuts across t he p lanar  structures of the surrounding rock . 

d iorite - p l uton ic  rock of intermed iate composition between acidic (granit ic) and basic (gabbroi c); a lways 
---contains p lag ioc lase fe ldspar and may conta in  pyroxe ne , amphibo le  (hornb lende) , sma l l  amounts of 

quartz, and various other accessory m i nera l s .  

evaporite - none lastic sed imentary rock composed primari ly  o f  mi nera l s  produced from a sa l ine so l ut ion 
that was concentrated by evaporat ion . 

gabbro - a  group of dark-colored basic i ntrusive igneous rocks composed of ca l cic  p lag ioc l ase and pyroxene 
---i n  wh ich  var ious other minera l s  suc h  as o l iv ine , magnetite, and m inor quartz may be present . 

geochemical  - an exp loration technique by which so i l s  or other surface deposits are sampled and ana lyzed 
for abnormal  e lement concentrat ions that may be c lues to econom ic m inera l deposits . 

gne i ss - med ium- to coarse-gra i ned fo l iated metamorphic rock in which bands or lent ic les of granu lar 
-- minera ls a l ternate with bands or l ent ic les of f laky or e longate prismatic minera ls . 

grandfather r ights - r ights he ld by an operation which was establ ished prior to passage of new regu lat ions . 
T hese rig hts exempt the operator from comp l iance with t he new regu lat ions . 

grave l - rounded to subrounded rock generated by a combi nat ion of weathering processes and running 
---water . Water has been the agent of transportation and deposit ion . T he size range is m i nus 3 in  

and p lus 318 i n .  Deposi ts conta i n  variab le amounts of  sand .  

gravel bed - a deposit of stream-transported rounded rock and sand . 

gravel pit - an excavation in an  a l l uvia l  deposit from which sand and grave l have been or are be i ng 
m ined . 

graywacke - gray "di rty " indurated sandstone consi sting of poor ly sorted angu lar grains of fe ldspar, 
quartz, rock fragments, mafic minera l s, c l ay and s i l t ,  and mica . The minera l  gra ins often have 
been a l tered . Bedd ing is  genera l ly massive due to rapid deposition and may be graded . T he rock 
is formed in an environment of rapid erosion, transportation , and deposition of sediments w here 
usua l ly easi ly destroyed m inera l s  surv ived . 

harzburgite (saxon ite) - peridot ite composed ch iefly of o l iv ine and orthopyroxene . 

isoc l i na l  - type of a fo ld,  the l imbs of  which have been so compressed that  they are para l le l .  

K-Ar (potassium-argon) - an unstab l e  radioactive i sotope of potass ium decays a t  a constant  rate to form 
-- argon . Precise ana lyt ica l  techn iques enable determination of the approximate age of a fresh igneous 

rock contain i ng these e lements . 

keratophyre - a genera l term app l ied to a l l si l ica- and a lumina-rich , h igh ly sodic ,  fe ldspar-bearing extrusive 
and near-surface intrusive rocks characterized by t he presence of secondary a l bite, ch lor i te,  epidote , 
and ca I cite . Keratophyres are often associated w ith saussurit ized basic marine lavas and i nterbedded 
mar i ne sed iments . 

k l i ppe - an out l ier or erosiona l remna nt of the upper thrust p late separated from the ma in mass of s imi lar  
-- rocks .  
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l ap i l l i - angular c l asts found i n  pyroc lastic rocks (tuff) rang ing from the size of a pea to that of a wal nut . 

l aterite - high ly weathered and leached red soi l ,  usua l ly formed i n  a very wet tropica l  to temperate 
c l imate , genera l ly r ich in secondary oxides of iron and a l uminum and void of bases and primary 
s i l icate mi nera l s .  N i cke l -bear ing " laterites" contain very l i tt le a l umina, and on ly a sma l l  part 
of these soi l s  deve l oped on peridotite can be c l assed as tru ly laterit ic . 

lent i l  - a  mi nor rock-strat igraphic unit  of a formation having lent icu lar shape and l imited geographic 
extent . 

mafic - magnesium- and iron-r ich . 

!_!'later ia l s  source - grave l p i t  or rock quarry . 

me lange - a chaot ic  m ixture of sheared rock and exotic tecton ic  fragments, b l ocks, or s labs, a l l  of 
d iverse or ig in and ages, that may be as much as several k i l ometers i n  length . 

metagabbro - (see gabbro) an a l tered gabbro that has usua l ly susta ined both chemical  and physica l a l ter
at ion . Pyroxenes have usua l ly been a ltered to amphibo les, p lagiocl ase has been saussurit ized, and 
structure may have been  deformed to become gnei ssi c or catac last ic . 

m . y . - m i l l ion years . 

noncommerc ia l  mater ia l s  - rock mater ia l  produced under contract for construction projects such as Federa l 
dams, State and Federal hig hways, and U . S . Forest Service roads .  

o l iv ine - common rock-form i ng si l icate minera l  wh ich is r ich i n  magnesium and iron; a pr i nc ipal const ituent 
of  u l tramafi c rocks . 

orogeny" - geologic per iod of ma jor mounta in  bu i ld ing accompanied by fol d i ng ,  upl i ft ,  and i ntrusion of 
p l uton i c  rocks . 

outcrop - that part of a rock format ion or stratigraph ic  unit that is exposed at the earth ' s  surface or wou ld 
------r;e exposed i f  surfi c ia l  mater ia l s  were removed , 

peridotite - a genera l term for a coarse-gra i ned p l utoni c  rock composed chief ly of o l iv ine (peridot ) ,  w ith 
or without other mafic mi nera l s  such as pyroxene and amph ibo le ,  and with l it t le or no fe ldspar , 

pi t  o r  quarry run - raw rock  materia l taken from a pi t or quarry; not crushed, screened , or dried . 

proto l i t h - unmetamorphosed rock from wh ich a given metamorphi c  rock was formed; parent rock . 

pyroc lastic - fragmental rock mater ia l  formed by volcanic exp losion or aer ia l  expu ls ion from a volcanic 
vent; a l so perta in ing to rock texture of exp l osive orig in . 

pyroxene - a  group of dark , rock-forming si l icate minera ls conta i n ing vary ing amounts of ca lc ium,  sod ium ,  
magnesium , iron, and a l uminum;  characterized by short , stout , prismatic crysta l s .  

pyroxenite - an u l tramafic rock composed ch iefly of pyroxene w i t h  accessory o l iv ine , amphibole , o r  mica; 
magnet ite; and secondary serpent ine . 

quarry - a bedrock outcrop or ta l us area from which rock mater ia l  is be ing dug or m ined . 

road meta l - grave l or other rock suitab le for surfacing roads. 



78 G EO LO GY ,  M I N ER A L  R ES O U R C E S , A N D  R O C K MAT E R I A L  O F  C U RR Y  C O U N T Y  

rock mater ia l  - any natura l occurrence of  conso l idated o r  u nconso l i dated m inera l matter and products 
d ug or m i ned from i t .  I n c l udes c l ay ,  sha l e ,  pumic i te (vo l can i c  ash) , vo lcan ic  c i nders, scor ia , 
sand and grave l ,  and stone; a l so i n c l udes the above materia l  m i ned as p i t  or quarry run that has 
been crushed , screened , or dried . Does not i nc l ude mater ia l  ca l c ined or otherw ise processed to 
a l ter phys ica l  characterist ics . 

rhyo l ite - l ig ht-co l ored ,  si l i ceous, extrusive or near-surface i ntrusive igneous rock ,  often havi ng a 
porphyr i t ic  texture wi th  phenocrysts of q uartz and a l ka l i  fe ldspar (orthoc lase) i n  a g l assy to c rypto
crysta l l ine groundmass; the fi ne -grai ned equ iva lent of gran i te . 

sand - any hard , granu lar  rock mater ia l  resu l t i ng  from the natura l d i s integrat ion of  bed rock; finer i n  s ize 
-- than grave l a nd coarser than dust; the size of materia l  that passes a 3/8-in sieve but is reta ined on 

a 200-mesh sieve . 

sand and grave l  depos i t  - an a l l uv i a l  deposi t  composed of  a m ixture of sand , grave l ,  cobb les,  and bou lders .  

sapro l i te - a soft , earthy , c l ay-r ich ,  thoro ugh l y  decomposed rock formed i n  p l ace by chemica l  weather ing;  
found under ly ing l ater i tes . 

saussur i t izat ion - the replacement, especia l ly o f  ca l c i c  p lagioc lase , i n  bas i c  i gneous rocks, by a fi ne
grai ned aggregate of secondary m i nera ls i n c ludi ng zois i te,  epi dote , a lb i te ,  ca lc i te ,  ser i c i te ,  and 
zeo l i tes; a metamorph i c  process frequent ly  accompan ied by ch l or i t ization of ferromagnesian  m i nera l s .  

sch ist - a st rong ly fol iated crysta l l i ne rock,  formed by dynam ic  metamorphism , w hich  can be readi ly sp l i t  
--- i nto f l akes or s l abs due  to para l le l  or ientat ion of tabu lar and  e longate m inera l s .  

serpent in i te - a rock consist i ng a lmost w ho l l y  of  serpent i ne -group m i nera l s  (hydrous magnes ium s i l i cates) 
w i th  some res idua l  pyroxene , chromi te ,  and both primary and secondary magnet i te .  The rock is 
usua l ly a l tered from peridot i te . 

serpent in ization - process of hydrotherma l a l te rat i on by which  serpenti ne m i ne ra l s  a re formed from mag
nes ium-r ich  primary s i l icate m i nera l s .  

s i l i ceous - conta i n i ng abundant si l ica . 

stone - i nd iv idua l  b locks,  m asses ,  fragments, o r  crushed sizes of rock taken from a q uarry or natura l 
o utcrop . 

subduct ion - the process o f  one large crusta l b l oc k  descend i ng beneath another as a resu l t  of p late co l l i s ion .  

sync l ine - a fo l d ,  the core of  wh ich  contai ns younger l ayered rocks; it i s  concave upward . 

ta l us - l oose , unsorted ,  and incoherent rock fragments, soi l ,  and c l i ff debr i s  transported dow ns lope ch ief ly 
-- by gravi ty . 

tecton ic  - perta i n ing to  the forces a nd processes of rock deformation i nc l ud ing fo ld ing,  fau l ti ng ,  and 
up l i ft that have taken p lace in  th e earth ' s  crust . 

troy we ight - weight used for prec ious meta l s .  One oz troy = 3 1 . 1 03 gram . 

tuff - compacted pyroc last ic depos i t  of  vol can ic  ash and rock fragments derived from an  explosive vo lcan ic  --
eruption; may conta in  up to 50 percent  m ixed sed iments from other sources . 
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tuffaceous - sed iments conta in ing up to 50 percent tuff. 

79 

u l tramafic - igneous rock composed ch iefly of mafic mi nera l s  such as o l ivine, pyroxene ,  and serpentine 
(examp les - peridotite and serpent i nite) . 

vol canogenic - of vo lcanic origin; mineral deposi ts formed as a d i rect resu l t  of submar ine vol canism . 
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Metamorphic 
Mctanorphic 
Meta11orphic 
Metanorphic 
Various 
Various 
Vmious 
Metasediment 
Metasediment 
Metobo$011 
Vorioll' 
Blue5Chisr 
MetobosciT 

Various 
Blueschisr 
Sond:tone 
Sand:tone 
Melo<edimenl 

Mela•ediment 

Metasediment 
Various 
Vcrio"' 
Voricu• 
Sandstone 
Various 
Greenslone 
Vorious 
Metamorphic 
Various 
Various 
Metamorphic 
s�nd<ion .. 
Various 
Various 
Metcmorphi" 
Various 
Metabasalt end 
metasediment 
Various 
Various 
Various 

Sond•tone 
Metabasalt 
Ouart:zdiorite 
Scondstone 
Metooediment 
ond chert 

8 Diorite 

B Scndstone 
B Metasediment 
B Metasediment 
B Meto>ediment 
B Metasediment 
B Metagabbro 
B Sandstone 
B Sandstone 
B Sediment 

B Sediment 

B Sedim .. nl 

8 Metogobbro 
Metobosolt 

B Metmediment 
B Basalt 
B Metosediment 

B Sandstone 
B Sandstone 
B Sandstone 
B M"tooond•tone 
B Metaoondstane 

8 M .. tomorph!c 

B Meto·tolcanic 

B Diorite 
B Greenstone 

8 Metabasalt ond 
metasediment 

8 Bo.., lt 

B Sandstone 
B Sandstone 
B Sandstone 
e Sandstone 
B Meto1ediment 

B Meto>edimertt 

B Metmediment 

8 Metasediment 

B Metasediment 

B Metasediment 

B Metamorphic 

B Metamorphic 

B Sandstone 
G Vcrio"' 
B Sand•lone 
B Basolt 
G Vorio"' 
G Varic"" 
G Voric"' 
B Metasediment 
B Mela<edim.,nt 
8 Metasediment 
B Metabasalt 
B Sandstone ond 

conglomerate 
B Sa$01t 
B Bosolt 
B Meto,.,diment 
B Baoolt 
B Metamorphic 

B Gre.,nstone 
B Greenstone 
B Metobosolt 

B Metobo$011 

B Metobosolt 

B Greenstone 

B Metasediment 

B Metamorphic 

B M .. tomorphic 

B Metomorphic 

B Metovolconi� 
8 Merovolconl� 
B Bosolt 
B Metovolconic 
G Vori<,us 
B Metovolconi� 
G Vorious 
B Booolt 
B Greenstone 
B Metamorphi� 

B Sandstone 
B Green5tone 
B Sondoton• 
B Igneous 

6 
B Sandstone 
& Sandstone 
B Greenstone 
B Sandstone 
B Green•lone 
B Metavolcanic 

B Baoolt 

B Sandstone 
B Sondotone 
B Metobo$011 
8 Sanchtone 
B Sond!tone 
G Various 
B Sondllone 
G Various 
G Various 
B Greenstone 
B Greenstone 

and dert 
B Sondotonc 
B Metasediment 
B Sandstone 
B Sondotone 
B Greenstone 

B Docile 
6 
B Metabasalt 
B Sandstone 
B Sond1lone 
8 SandSTone 
B Greenstone 
8 Sond1tone 
B Surod>tone 
B Greenstone 

B Sandstone 
B Sandstone 

G Various 
B Metasediment 
B Sondstor>e 
B Metasediment 
B Rhyolite 

B Sand>lone 
B Metamorphic 
8 Metosedimenl 
B Melamo<phie 

6 
B Sandstone 

B Sandstone 
B Sandstone 
G Various 
B Sandstone 

B Baooh 
B Greenstone 
B Sandstone 
B Sand•tonc 

B Scnd1tone 

G Voricus 
G Vcrio"" 
G Various 
6 
G Variou• 
G VaricV> 
G Various 
G Various 
B Sediment 
B Sandstone 

S Rhyolite and 
..,ncf,tone 

B Sand1tone 
8 Metasediment 
B Sandstone 
B Sandstone 
B SQnd>tone 
B Metosond1tone 
B Metasandstone 
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Rf>yolite 
Metasediment 

Canglomerote 
Greenstone 
Sediment 
Various 
Sediment 

Sandstone 

Otter Point 
Oiler Point 
Otter Point 
Otter Point 
Alluvium 
Al luvium 
Alluvium 
Otter Point 
Otter Point 
Otter Point 
Alluvium 
Otter Point 
Oner PoinT 
Otter Point 
Alluvium 
Otter Point 
Otrer Faint 
Otter Point 
Otter Point 

Otter Point 

Oller Point 
Alluvium 
Alluvium 
Al luvium 
Otter Point 
Alluvi\Xll 
Otter Point 
Alluvium 
Otter Point 
Al luvium 
Alluvium 
Otter Point? 
Otter Point? 
Alluvium 
Alluvium 
Otter Poinr? 
Alluvium 
Rocky Point 

Alluvium 
Alluvium 
Alluvium 

Otter Point 
Otter Point 
Oller Paint 
Otter Point 
Umpquc 

"group" 
Pearce �eo� 

Galice 
Galice? 
Galice 
Galke? 
Gel lee? 
Galice 
Galice 
Galice 
Dothan 

Dothan 

Dothan 

Rocky Point 

Rocky Point 
Otter Point 
Colebrooke 

Schist 
Galice? 
Galice? 
Galice 
Rocky Point 
Colebrooke 

Schist 
Colebrool<e 

Schist 
Colebrooke 

S.;hist 
Pearse Peal< 
Colebrooke 

Schist 
Colebrooke 

Schist 
Col.,b<ooke 

Schist 
Dothan 
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Dothan 
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Schist 
Otter Point 
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Schist 
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Schill 
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Remorl<s 

.,_, Chert, no cutting mcleriol. 
yes e,s,r 

.. ' 
·-· 
... 
.. ' 
'·' 
·-· 
·-· 
,_. 
·-b 
c-b Green cond brown chert, 

good culling material. 
e-1 Green and maroon thin

bedded chert, •orne cutting 
grade, 

e-1 Chert, no cutting material .  
e-t,o 
e-t ,o 
... 
'·' 
'•' 
'•' 
·-· 
••• 
e-1, o 
.-. 
r' j 
••• 

.. ,•,r 
e-1, c 
••• 

·-· 
·-· 
.-. 

,_. 
• 
.-. 
,_. 
e-t Chert, no cutting 

materiel. 
e,s 

.. ' 
'·' 
.,, 
'•' 
'·' 
• •• 

yes e-1 
yes e-t 

... No en-site survey 
(BLM dolo), 

e-b No en-site survey 
(BLM dota), 

e-1 No on-site survey 
(BLM data). 

'·' 

yes e-t,r 
yes e-T,r 

e ,s, r 

'•' 
'•' 
.,, 

yes e-1 
. ,, 

'•' 

" r s, r 
yes e-t 

yes e-t 

yes e-t 
·-b 
·-b 
o-b 
'·' 

Land1lide area. 

e-b,r Na on-oite Su<vey 
{OSHD dota) . 

e,r If mining continued, 
the highwoy could be 
straightened. 
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. ·'  

Y"S e-t 

yes e-t 
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. ,, 
e,s A pinnacle i1 being 

mined from top down. 
. •' 
e-t Newly opened; talus 

slope oppeon to ,.,_ 
lend lo tap of ridge 
300-400 ft above. 

'•' 
'·' 
·-· 
'•' 
.,_, A 200-ft-wide dil<e 

is being mined, 
·-· 
e-t Material is cherty. 
'·' 
,. , ,  Some of the chert 

should be of cutoble 
grade for art works. 

e,r High wall i1 root >caled 
down and i� a safety 
hazard. 

••• 
e-t Top cf ridge 40ft 

'•' 
'•' 
·-· 

abova the road level, 

e,s County sanitary land-

••• 
e,s,r,j 

·-· 

fill il obave quarry. 

c-b Some question cbout 

'•' 

yes e-1 
yes e-t 
yes e-T 

'·' 
·-· 
·-· 
,_, 
·-· 
• 

whether land is pri
vately Of city owned. 

e,s Good rocd moterial .  

,_. 

'· ' 
·-· 
·-· 
·--
.,, 
·-· 

No on-site survey 
(loeotion from USFS 
data). 

e-t Top of ridge is 100 ft 

·-· 
. ·' 

'•' 
• •• 
. •' 
.,, 
. • '  

obove rood level; 
site eould be mined 
from top down. 
No on-•it• <urvey 
(location from USFS 
dolo), 

Dangeroul pit; net 
scaled dGwn along o 
major public highwO)', 

No on-site surve� 
(locotion from USFS 
doto), 

B U L L E T I N  9 3  G E O L O G Y ,  M I N E R A L  R E S O U R C E S ,  A N D  R O C K  M A T E R I A L S  OF C U R R Y  C O U N T Y ,  OREGON 

- T A B L E S  

Tobie 4. Stole Hig�way Division laboratory dote 

los Angeles Sodium Natural fines Monufa�tured fines Degraded materiel Oregon degrodotion 
Mop Specific rattler test sulfate test Plasticity Liquid Plcsticity Liquid Plasticity liquid Pass No. 20 Height 

number gravity (% loss) (% loss) indel< (%) limit (%) indel< (%) limit (%) inde, (%) limit(%) (%) (inches) 

301 2.79 2 l . B  0,9 - - 0 19 - - - -
30S 2.67-2,69 26,0-30,0 1 2.0-24.6 0 " - - - - - -
306 2,56-2,73 23,6-26,3 10, 1 0-3 20-21 - - 0-<1 2G-29 - -
309 2.83-2,93 12.7-17,4 0.2-6.3 0-2 17-22 - - 0 23 19.2-27,4 2.0-2.6 
310 2,69-3, 1 6  9, 1-31,8 0.3 0 21 - - 0-2 23-25 - -
3 1 1  2.58-2.64 13,5-30,0 - 0 " - - - - - -
322 2 . 39 24.28 - NP• 28 - - - - 18.0-19.5 4, 3-4.6 
323 2.48 22.i6 3,i8-8.7 - - - - - - - -
324 2.68-2.71 24.2-30.9 6.4-16.1 0 17-22 - - - - 25.63 6,5 
329 2,61 -2.67 16,0-20.6 0.6-29,5 - - - - 0 21 14.3-18.7 2. 1 -7.7 
330 2.74-2,75 20.7-24.3 15,3-24.5 0 1 8-19 - - - - 2 1 . 6-28.2 2.9-5.2 
331 2.71 26.9 32.6-33.7 0 19 - - - - 26.1-28.0 5.0-7 . 1  
333 2.67-2,68 14,5 0, 6 7 Z7 - - 0 " - -
334 2,45-2,55 20.9-30.2 4.6-20,0 - - - - - - 16.0-19,3 0.8-5.4 
335 2.74-2.76 22.3-23.2 2.5-1 1 . 6  0 18-23 - - - - 19,8-25.6 2.0-3.2 
336 2.8? " . 8  I ,3-25,5 - - - - 0 23 14,5-18.7 2. 1-7.7 
362 2.63-2.66 20.9-26,4 1 8,5-33.2 - - - - - - 20,9-'0,9 7.6-8,5 
363 2.80 17.2 - - - - - - - - -
379 2.61 29,0 - - - - - - - - -
392 2,75-2.78 1 e. B-20. o 0.1-5.7 0-2 19 - - - - 17.0-17.5 1.4-2.0 
393 2.69 23,6 4,5 0 19 - - - - - -
41B 2,60-2.71 24.5-29.1 1 0.2-1 2,9 0-2 19-22 - - - - - -
419 2.54-2.63 1 8 . 1 -25.4 16.7 - - - - - - - -
436 2,64-2.66 24.5-45,4 1 . 0  - - - - 0-3 21 -25 - -
440 2.67 "·' - - - - - - - - -
442 2.66-2.75 23.6-30.9 7.7-10.8 0-4 17-21 - - 0 20 20.2-29.0 3.0-1 1 . 0  
443 2,68-2.75 25.4-28. 1  - 0-2 19-21 - - 0-2 20-23 24,6 5.a 
451 2.58 33,6 - - - - - 0 " - -
471 2,64-2.76 20,0-29.0 34,9-58,9 0-3 20-23 - - 0-4 18-24 - -
473 2. 82-2.8.5 22.7-23,6 5,5-15.6 - - - - 0-2 22 - -
480 2.44-2.83 15,9-26, 3 0,9-7,7 - - - - - - o.8-3.7 19.0-21 .7 
484 2.73 26.3 0 22 - - - 0 26 - -
485 2.56-2.74 18.3-23.6 4.7-10.7 0 18-22 D 1 8  0 21 2,8-3.3 20.3-22.8 
490 2.50-2,79 16,4-�1.8 1 .4-8.5 0-2 18-22 D 1 8 0-2 18-22 2.0-5. 1 21 , 3-23.0 
491 2,39-2.64 18.0-20.3 2,3-18.2 - - - - - - 2.4-6.0 18, 1 -21>.7 
5(1] 2.76-2.82 19.0-19.5 5,5·32,3 - - - - - - - -

' !\lonplostic 

Tobie 6 .  River corridor :sand ond grovel rewurces 
-

So�d a�d grov,.l u�il< 
··-

Ri�er nome Channel • River wash'' Terrace �** I Total corridor 

Cubi� yards Cubic yards Cubic yards Cubic yard• 
(mrl!lon) (million) (million) ' (million) 

I A"'"• S.l� Above Below Above e. I� I Above .. I� I Acres Toto! Acres T otol Acres Total Acres 

I 
water wote< water woler woler wcter water woler Total 

Sileo> River "' 0 ',5 . ., I '" 1 , 5  3, 1 4,6 49 0,2 0,2 0,4 431 1 , 7  4.a 6,5 

Ell< River 211 0 1 . 7  1 . 7  I 146 1 . 2  2 . 3  3,5 745 3,6 2.4 6,0 1' 102 4.8 0,4 1 1 .2 

Rogue River 558 0 4.5 4,5 1 , 099 a .  9 17.7 26,6 220 1 . 1 0.7 1 .8 

I 
1 ,877 10.0 22.9 32.9 

Hunter Creel< " 0 0 . 2  0.2 139 1 . 1  2. 3  3.4 186 0.9 0.6 1 .5 353 2.0 3. 1 5 . 1  

Pistol River 84 0 0.7 0.7 123 1 . 0  2,0 3,0 l l O  0.6 0.3 0.9 "7 L6 3,0 4.6 

Chetco River 201 0 1 , 6  1 ,6 525 4.2 a.5 12.7 49 0.2 0.2 0.4 775 4.4 10. 3 14.7 

Tote I 1 , 271 0 10.2 10.2 2, 223 17.9 35,9 53. 8  1,361 6,6 4.4 1 1 .0 4,855 24.5 50,5 75.0 

I --- 1-· 
� Based en assumptions that overage '* Bcsed on cssumpticn fuat on ••• Based on ossumption lhot terrcce landforms 

channel water depth is 5 ft and overage of 5 It of sand or1d rr;mge from 15ft above water to 10 ft 
thut on overage of 5 ft of oond 9<ovel lie above woler ond below and lh<1l .and end grovel ccnstitwte 
ond grovel under lie the water. 10 ft below. on average of 20 percent of the terrace 

landforms if the total depth rcnge (25 ft) 
;, used. 

Tcble 8. Other chromite occurrences i� Curry County 

Approl<imate grade 
Mop Locotion Production Refer- Percent Cr:Fe 
number Name j sec. T(S) R(W) (lang Ions) ence* Type ore Crz03 ratio Comments 

4 Eogle• Nest NE 1 1 36 1 0  Small b Mil l  ore 35 2.3 Narrow stringer 
5 ProspectorS Dream w 1 1 3B 1 0 Small • lump 42 --- Tcpering Ioyer 45-in maximum 

" Sourdough No. 1 1 1 '  1 2  36 1 0  Non" b Disseminated 15 --- 3-ft-wide zone 
1 4 Eogle Mountain prospect N " 36 " None ' DisseminaTed and lump -- --- Small meoko and lenses 
1 5  Lost i s  found SE 1 1 38 1 0  50 b Mill  ore 31 1 .7 Ncrrow stringer 
20 -�· N 22,23 36 10 Smoll b Mil l  ore 43 2.2 6- to 18-in stringer 
28 Sugc. lour pro�ect NW 25 36 1 0  1 b Mauive 54 3,5 Lorge boulder 
30 Lucky Day pro�pect 30 36 9 None b Disseminated and lump 47 3,0 Narrow lenses 
34 Urtncmed prospe�l NW 36 36 1 0  None b,o Massiv" 44 2.7 Float in shallow pit 
39 Corter Creek Divide N! ' 39 " 30 b Mo>Sive 46 1,7 Small pods 
41 Little Boy claim W\ 2 39 1 0  1 5 b Massive 46 2.4 Lenses in sheared serpentinite 
42 Bailey chromite prospect 5W 2 39 1 0  1/2 b Dis!eminoted ond lump -- --- Sparsely dis!eminated and smell ler�ses 
44 Ch<omite flool NW 3 39 1 0  None b Massive 44 2.9 Surfoc" floo� 
52 Chranite Floc! 6 39 1 0  None • Ma•sive 42 2.0 Surface float 
57 Morning Sun sj 1 0  J9 " " b Massive -- --- Lense• in sheared serpentinite 
59 Emily chromite 5E 1 0  39 1 0  6 (?) b Mcuive 40 1.7 lenses in sheared serpentinite 
" Suck chromite 5W 1 1  39 1 0  Small b Massive -- --- 6- to S-in lens; massive and 

minor di'M!minared O<"e 
" Chromite floc! 20 39 1 0  None • Mo,.ive 49 2.4 Floc! in r"d-soil area 
70 Square Lake prospect NE 24 39 1 0  None ' Disseminoted ond lump -- --- Stocked by smell cut 
" Unncme.<;! pr05pect NW " 39 1 0  No� ' Ma»ive 49 2,, Stacked by small <;ut 
73 Unncmec' prospect SW 26 39 1 0  None ' Massive 42 2 . 1  Stocked by small cut 
74 Non�y Hank prospect 5W 1 0  39 1 1 None b Di"eminot .. d 37 2.2 6- to 8-in zone disseminoted 
84 Mock Cub (Sourdough e><lension} wl ' 41 I I  Smoll d Di.,eminaled and lump -- --- SE E><lensicn Sourdough �one 
86 Taylor Ridge prospect SW/SW 4 41 1G (? ) - ---- -- --- Not visited 
87 Diamond Flat (lost Smoke) w! 3 41 10 None b Mos�ive 46 2.5 Thin lo�er massive ore 
90 Winton Mountain prospect Ej 9 41 1 1 NonE b Mo«ive "' 2.8 Smell len< 

143 Big Cot (lawrence Brody] pr0$pect NW 9 34 1 2  None b Mo1sive 46 --- Float (?) 
145 Edna Fry prospe�t 1 4  " 1 2  None o,b Massive -- --- Small lens 
,46 lllche gr<>up proopecl's 1 3  34 1 2  No� o,b Massive 46 --- Small lenses 
147 lllohe group pro•pecls 1 3 34 1 2  No� o , b  Mo1sive 46 --- Small lenses 
m Indigo Creek prospect sw 4 36 1 1 None 0 Ma1slve 39 --- 5-ft-rhick len• 
178 Agnen group prospects 30 35 1 1  {?) 0 Disseminated and mossive -- --- Small "pods" and di .. eminoted 
180 Block Rc�k (31) prospect NW/NW 35 35 1 2  None b Mcl5ive 46 2.2 Small lenses 
' " Block Ro�k (1 0) p<O>f"'CI NE s J6 1 2  None b DiS>eminoted 8 --- Sparse depo1it 
189 Float chromite SE a 36 14 NonE b Mo.sive 42 --- Floct in slide orec 
201 Game Loke group prospects 23 36 12 None 0 Mas5ive -- --- Small lenses 
206 Collier Creek Craggs prospect a 37 " None b Mo,.ive 46 3 , 1  Coor<e-grained float 
209 Unnamed SE 16 37 1 2  None b Ma.,ive " 3.4 Coorse-grcined massive ere 
212 Nug and Boomer pro•pecl 2 9 ( 7 )  37! 1 2  None b MaS5ive 46 2.5 Assay only 
" '  lenc prospect 29 37 " NanG b Ma,.iv" 40 1 .5 A<scy only (high iron) 
214 Phyllis prosP"�' 32 37 1 2  None b Mo1sive 46 2.7 Asscy only 
215 Snow Camp pro1pect 28 37j " Non" • Massive 49 2.6 Asscy only 
216 Mislctnch prc<pecl 34 37! 12 No� b Massive 42 1 .9 Asooy only, fine grained 

• References 
o. Allen (1941) 
b.  Romp (1961) 
•• Ramp (1975) 
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Table 7. Metallic mines ond prospect5 dcta 

Mine or prQspect rn�me 

lineup group 
Gold Sosin prospect 
Pearsoll  
Ecgles Nest 
Prospectors Drecm 
little Siberio 
Wonder mine 
Uncle Sam 
Golden Dreom (Higgins) {Empire) 
Sourdough No. 1 
McCol.,b min" {Sourdough No. 2) 
Stone pros�cl 
Ecgle Mountain (gossons) 
Eagle Mountain prospect 
lo:st i• Found 
H�stis mine 
Miller Creek gouan 
Eagle Creek group 
Robert E, 
Bow�r 
Peel< mine 
Morrison Gulch prospects 
Frazier mine 
Golden Eogle 
Red Ore (Chet�o Bor) ploo:;•n 
Bel< Canyon plocer 
T oggorts Sar placer 
Sugarloaf prospect 
Bobyfoot mine 
lucky Day prospect 
Slide Creek (Brown) place• 
Unnamed plocer 
Yaur>g mine 
Unnom,.d pro<recl 
Hi!ltop group (Hamol<er) 
Stumble mine 
MC mine 
Hi! ltop (Hamaker) prospect 
Corter Creek Divide 
Burned Cabin mine 
little Boy claim 
8oiley �hromite prospect 
Bailey Cobin prospect 
C�romite float 
Unnomcd occCJrrence 
Stevens placer 
Unnamed prospects 
Mi•lotnoh ch .. rt float 
lcng Ridge mine 
Gardner mine 
RO<Sie mine 
C�romite float 
Chino Diggins placer 
Melonterile h.rrnel 
Hcwl<s Rest View 
Copper Creek group 
Morning Sun 
Emily prospect 
Emily chrome 
Em!ly placer (active) 
Buck chromile 
Dcvis ploc"r (active) 
Peterson placer (octive) 
Chetcc loke chromite 
Chetcc loke rhodonite 
Mt>dstcne placer 
Upper Chetco laterite 

C�rome float 
Unnamed prospect 
Squore loke prospect 
Unnamed prospect 
Cobalt proopcct 
Unnomed prospect 
Nancy Honk prospect 
Sourdough Flat lot�rit� 
Cottonwood Camp !alet"i te 
Bcbyfoot mercury anamoly 
Chrome Creel< loterite 
Spokane Creek loterite 

Bold Eagle placer 
Boldface Ridge loterite 

Cedar Spring laterite 
Sourdough (Boldface) mine 

Block Cub (Sourdough el<lension) 
Cleopctro Ridge laterite 

Taylor Ridge prospect 
Diamond Flct (lost Smoke) 
Dicmond l<>lerile 

Lest Le" 
Winton Mcuntcin prospe"-1 
Smith River loterite 
Irene mine 
Block Bear prospect 
Red Devil group 
Diamood pro>pect 
McAdams (mostly in Coos County) 
Chrome beach plocer 
Pioneer pl<>cer 
Newhouse prospect 
Roberts prospect 
Colli"' plo.,er 
Cepe Blanco baach placer 
Si�es beoch pbcer 
M�dden (Bionco) placer 
Clopshow pro5pect 
Trail. End prospecT 
E�kley coc1 prospects 
Middle Fori< Sil<eS cool pr05pects 
Big Ben (Ru•ty 8utre)(Horrison) 
Harmony pro5pect 
Combination prospect 

Thompson Flat placer 
War Baby prospect 
Sear Cot group pro<pecl 
Guerin placer 
Unnamed prospect 
Butcher Hill  quartz 
Wcgr>er placer 
Hydro Sll<es pbcer 
Otter Creek Sil<es placer 
Little Otter placer 
Inmon plccer 

Elgin placer 
Corbin placer 
Divelbiss placers 
Divelbiss placers 
Divelbiss placers 
Crystal Terrace placer 
Mel':k> placer 
Hubbard Creek beech placer 
C litfside lode prospect 
Myrtle group plocer 
Moss Rose (A.:tel )  pcrospect 
Elkhorn placer 
Foil Creek pla�er 

Big Sunshine placer 
Iron Mo-un:oin lcterite 

Mi .. Dolly prospect 
Bonanza Bcsin placer 
8ononzo (White Elephant 

group) placer 
lrcn Mountain coal occurrence 

Wi Ideal group (Grizzly 
Bear) prr--.,..,ct 

Big Cot (l<IWrencc Brody) p<o:spect 
F05ter Creel< prospect 
Edna Fry prospect 
lllohe group pro>pcch 
lllahe group prospects 
Gald Bor plocer 
Lcncosl@r (V.,mer) prospect 
Gel den Bullet (Old Red) mine 
Paradise prospect 
Golden Oak ond 

Golden Cargo (?) pro•pects 
Golden Fraction and 

Golden Rottler !)rospect� 
lucky Strike prospect 
Good Luck, Home lode, 

ond other prospech 
Mgrigcld (Tina H) mine 
Dinowodjo (Morgorette) 

pro•pe�t 
Donoghue {Yellow Moon) 

pro'f"'Ct 
Marm1oth prospect 

Bottle Sar placer 
Winkle Bar placer 
Red River Gold Mining Co. 

(Mule Creek) placer 
Paul Junior (M�riol) placer 
Mule Mountain mine 
Keystone prospect 
Pinnacle Point occurrence 
Blossom Bar pi"�"' 
Sh:ulo Casto copper prospect 
Red Cub prospect 
Agneso (Shaota Costa) prospect• 
Shyrite (Lol<e cf the Woods) 

prospect 
B.ould"'r C<e .. k Mirting Co. 

placer 
Copper Canyon pro5pect 
Golay (Indigo) placer 
Night Howl< prospect 
STevens and Steer (Indigo 

group) prospech 
Indigo Creek prospect 
Agneso group pro�e�l> 
Pine Flat prospect 
Blccl< Rock (No. 3 1 )  prospect 
Block Rock (N.,, 10) prnspect 
Iron Hill (Slack Rock) prospect 
Unnamed placer 
Sulfide• occurrence (o•ooy) 
Kalamazoo (Grizzly Beer? ) 

placer 
Pcrl<er (Ophir) black 5<1r>d plocer 
Clorno pro�pect 
Collins beech placer 
Float chromite 
Smedberg beac� plc�er 
Smith prospect 
Signal Buttes chromile 
Laurel mine 
Sterr (McKinley) mine 
Red Flcts laterite 

Pistol River (Red Flats) 
prospect 

Lower lowoon loteriTe 

Gray Eutte laterite 
HO<"se Si9n pra'P'i'�t• 
K•«ler and Fry prospect• 
Game lake group prospech 
Ccbolt group pro5pects 
Bet"ry prospect 
Collier Creek laterite 

Copper City (Collier Creek) 
prospects 

Collier Creel< Craggs prospect 
Upper low>an lo�rite 
Snow Comp loterite 
Unnamed 
B.unl<"r Hill pn:spect 
Windy Creel< laterite 

Nug and BC>Omf!r p•o•pect 
Lena prospect 
Phyllis prospect 
Snow Camp prospect 
Mi51otnch prospect 
Pineo (Chetco) (Tolman) 
Colegrove pros/)ect 
Lone Rench pri�eile 
Mount Emily pro"f"'Cis 

(Florence, lucky WrKTen, etc.) 

LEGEND 

Metoh or 
minerals 

'• 
Ao 
c. 
c. 
c. 
c. 
c. 
c. 
Ao 
c. 
c. 
Co 
Ao 
c. 
c. 

Au,Cu 
Au,Cu 

Co 
Ao 
c. 
Ao 
Co 
Ao 
Ao 
Ao 
Ao 
Ao 
c. 
c. 
c. 
Ao 
Ao 
Ao 
c. 
Ao 
Ao 
Ao 

Au,Mn 
Cc 
c. 
c. 
c. 
? 

c. 
'• 
,, 
Ao 
Mo 
Mo 
Cc 
c. 
c. 
Ao 

Au,Cu 
c. 

Cu,Zn,Au,Ag 
c. 

Au,Cu 
c. 
Ao 
Cc 
Ao 
Ao 
c. 

Rhodonite 
Au,Pr 

NI,Cr,Co 

c. 
Mn,Fe 

c. 
c. 

Cu,Fc,Co 
c. 
c. 

Ni,Cr,Co 
Ni,Cr,Co 

Hg 
Ni,Cr,Co 
Ni,Cr,Co 

Ao 
Ni,Cr,Co 

Ni,Cr ,Co 
c. 

c. 
Ni,Cr,Co 

c. 
Cc 

Ni,Cr,Co 

c. 
c. 

Ni,Cr,Co 
Cc 
Mo 
Hg 

Cu,ACJ,Ag 
Mo 

Cr,Au,Pt 
Cr,Au�Pt 

Mo 
Mo 

Cr,Av,Pt 
Cr,Au,Pt 
Cr,Au,Pt 
Cr,Au,Pt 

Mo 
c. 
C�l 
c�l 

Au,Ag,Cu,Pb 
Hg 

Au,Ag,Cu 
Pb,Zn 
Ao 

Au,Cu 
Ao 
Ao 

Au(?) 
Ao 
Ao 
Ao 
Ao 
Ao 
Ao 

Ao 
Ao 
Ao 
Ao 
Ao 

Au,Pt,Cr 
Au,Pt,Cr 
Au,Pt,Cr 

Ao 
Ao 
Ao 
Ao 
A" 

Ao 
Ni,Cr,Co 

C o  
Ao 

Ao 
c�1 

Au,Cu 
c. 
c. 
c. 
c. 
c. 
Ao 
Ao 

Au,Ag,Zn 
Ao 

Ao 

Ao 
Ao 

Ao 
Ao 

Ao 

Ao 
Ao 

Ao 
Ao 

Ao 
Ao 
Ao 
Ao 
A u ( ? )  
Ao 

Cu, Au 
Co 

Coal 

Ao 
Mo 
Ao 
Ao 

Ao 
Cc 
Cc 

Cu,Au,Ag 
c. 
c. 

fe,Mn 
Ao 

Cu,Au,Pb 

Au,Cr 
Au,Cr 

Hg 
Au, Pt 

c. 
Ao 
Mo 
c. 
c. 

Cv,Au,Ag,Fc 
Ni,Cr,Co 

Hg 
Ni,Cr,Cc 

Ni,Cr,Co 
Fe, V 

Co 
c. 

Cu,Co 
'• 

Ni,Cr,Co 

Cu,Co,Cr 
c. 

Ni,Cr,Co 
Ni,Cr,Co 

c. 
Cu,Co 

Ni,Cr,Co 

c. 
c. 
Cc 
c. 
c. 
Cc 
Mo 

"'·� 

Au,Zn,Mo 

Location 
j Sec. T{S) R(W) 

NE 
w 
sw 
s 
E! 
W! 

E 
SW 

N 
SE 

W/SW 
NW 
N 
N 

NW 
NE 
NE 
W! 

NW 
W! 

SW 

NW 

N 

5W 
N! 

W! 
sw 
S! 
NW 
SE 
NW 
SW 
N! 

NE 

5W 
NW 
NW 
WI 
s! 
SE 
SE 
SE 
sw 
NW 
E! 

NE/NE 

NE 
NW 

5W 
5W 

NW 

32 
33 

, 
1 1 
I I  
I I  
1 1  
I I  
12 

1 1 '  12 
I I  
1 2  
13 
13 
1 1  
" 
1 3  
" 
23 

22,23 
23 

23,26 
26 
" 
I I  
1 8 

7,17,18 
25 
3D 
30 
' ;  
21 

26,35 
36 

31,36 
, 
I 

31 
2 
, 
' 
2 
3 
3 

31 
5 
3 
2 

1 3  
1 0  
1 1  
8 

1 0  
10  
10  
10  
I D  
I D  
I D  
1 D  
I I  
14 
" 
" 
25 
1 8  
8,17' 

20,21 
2D 

15,22 
" 
26 

26,'0 
26 
I D  

1 1 '  1 4  
22 
31 

6,7 

E! 

8,9, 15, 
16,17 

2D 
19,30,31 
24,25,36 
26, Zl ,35 

W! 

5W 
w! 

SE 
E! 

NE 

s 

SW 

SW 
NW 

sw 
NE 

SW/NW 
SE/SE 

SE 
N�(?) 

Sj 
NW 

NW/NW 

N 
NW 

NW/NW 

SE/SE 
N! 
wl 
NWI 
NEj 

Ej 
NE 
NE 

SW{?) 

SW/5W 
NW/NW 

E! 
SW 

NW 
NE 
NE 

NW/NW 

35,36 
' 
1 

31 , 32 
5,6,7 

4 
3 

2,3,4, 
9 , 1 0  

2 
9 

3, 10, 15 
" 
1 4  

9,16 
II 
20 

9 
IS 
23 
1 3  

1 ,2, 1 2  
7 

Zl,J4 
4 

35 
26 

35,36 
13, 14 

23 
35 

22,?7 
22 
23 
22 
21 
zr 
21 
20 

8 
6,7 

7 
7' 18 

1 1 , 12, 13 
4 
8 
a 
7 

" 
1 '2, 1 1  

33 
9 

17 
16,17 

" 
1 4,23 

1 3  
24 
1 3  
33 

4 
5 
5 
6 

4,1 
33 

4 

SW 4 
"" 9 

NW 1 2  
1 4  
1 3  
1 3  

N E  1 9  
SE 30 
st 29 
w! zr 

31 

31,32 
SE 31 

32 
SW 33 

SW 33 

S/SE 
NW/NW 
NE/NE 
S Edge 

s! 

s! 
NE 
NE 
SW 
SW 

NE 
5W 

s 

SW 
SW 

NW/NW 
NE 
sw 
E! 

W! 
wl 

E! 
SE 

NW 
NE/NE/NE 

NW 
SW 

sw 

32 
3 
4 
8 

1 6  

9 , 1 0  
9 

" 
17 
19 
16 
35 

1 
5,8 

27,34 

25 
1 1  
34 
33 

26 
' 

30 
23,26 

35 
s 
5 

32 
" 

20 
s 
9 
I 
8 
I 
5 

36 
31 
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