
ST ATE OF OREGON 

DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES 

DONALD A . HULL , STATE GEOLOGIST 

11a•1s' 
44 • 52'30" 

11s·1 s· R 36 E R 37 E 

Base Map by U. S . Geological Survey 
Contro l by USGS and NOS/NOAA 

Topography by ph□togrammetric methods from aer ial 
photographs taken 1971. Field checked 1972 

Projection and 10,00Q. foat grid ticks: Oregon coord inate 
system, north zone (Lambert conformal conic) 
1000-metre Un iversa l Transverse Mercator gr id t icks, 
1one 11, shown 1927 North American datum 

Where emitted, land hnes have not been established 
Map p,<por..l by 

STATI: CF O REGON 
_,,,_,.,. 0.- __,. ""' ............. _,.,."'""' 

Cartography by Paul E. Staub, 1981 

• 

UTM GRIO ANO \972 MAGNETIC NORTH 
DECL INATION AT CENTER OF SHEET 

½ 

""" 0 

2373 II NW 

SCALE 1:24 000 
0 

,ooo 
0 

CONTOUR IN TERVAL 40 FEET 
NATIO NAL G EOD ET IC VE RTIC AL DATU M OF 1929 

GEOLOGY 

l MI LE 

7000 FEET 

~ILOMETRE 

[3 
QUADRANGLE LOCATION 

GMS 19 - GEOLOGY AND GOLD DEPOSITS O F T HE BOU RNE QUA DRANGLE, BAKER AND GRANT COUNTIES, O REGON 

AND GOLD DEPOSITS MAP OF THE BOURNE QUADRANGLE, OREGON 
GOLD AND SILVER DEPOSITS 

Funded in part by United Statss Departmtmt of Agriculture - U. S. Forest Service 

'l()OOOmE. 

Geology by H. C. Brooks, M. L. Ferns, R. I. Coward, 
E. K. Paul, and M. Nunlist. 

Field work completed in 1980. 

f5(§t~.tl 
~ 
[i;i ;~\,~'f ·j 

R:Per 

-

1982 
T l ME ROC K C HAR'][' 

Pliocene 

M;ocere Tb 
'fertiary 

Oligocene 

Eocene 

Paleocene 

upper 
<C retaceous 

lower 

U 1------+---- >-I KJbm 
~ L---~ 0 uppe, 
N J urassic 
O mddle and 
00 lower ~l------ -+-~~-+-----------------1 

:;: 
1'riassic 

~ 

O Permia n 

upper 

midcle and 

lower 

~ f------+- ---+-
l:Pe r 

1>,l L_ _ ___J 

t,J lPr e-lPermia n 

~ 

EXPLANATION 

mt 

Pmv 

Alluvium (Holocene and P le istoce ne)- UncoMolidated, poorly sorted fluuiaiile W!posits consist• 
ing of gr-auel, Mnd, and silt in channels and flood plains of the presenl drainage system 

Lands lide debris (Holocene and Pleititocene)- Unstratified, heterogene<Jwi mixtures of soil and 
afl/Jular rock fragments resu/tiTIIJ from bedrock failure on over-steepened slopes, typified by hum
mocky topography 

Glacial deposits (Holocene and P leistocene) - Unconsolidated, unsorted accumulations of 
boulders, cobbles, sand, and silt deposited by glaciers. In.eludes terminal and lateral moraines on 
Silver Creek and Fruit Creek. Boulders are predominantly tonalite and grarwdiorite of unit KJbm 
and raTIIJe upto30 ~ in diameter 

Terrace gravel (Holocene and Pleistocene) - UncoMOlidaled to weaJi.ly consolidated, poorly 
sorted fluviatile deposits of gravel, sand, and silt situated at higher l.euels than the flood plains of 
present streams 

Basalt (Mioctm e?)- Bluish -groy lo black, oliuine •bearing vesicular baaalt 

Olde r gravellll (Miocene?)-Paorlyconsolidated, poorly sorted gravel W!posits which inpartoverlU! 
and in part under/U!thebasaltofunitTb insec.27, T. 9 S .. R. 37 E. 

Bald Mountain Batholith (Lower Cr-etaceoWJ-Upper Jurauic) - Dominantly tonalite and 
granodiorite, with smo.ll amounts of norite and quartz diorite. Dikes and sills of similar compositioM 
occur along the borders oft he batholith. Rb-Sr and K -Ar dates for the batholith raTI/Je from 131 m.y. 
to 158 m.y. ( Armstrongandothers, 1977) 

Mixed rock terrane-A structurally chaotic assemblage of rocks of different compositions and l1l{es 
consisting of tectonically jU%taposed blocks and slices of altered serpentinite, basalt, gabbro, diorite, 
argillite, chert. oolca11iclaslic breccia and COTIIJlomerate, and limestone, all metamorphosed to the 
greenschist facies. Locally the serpentinite is recrystallized to tak-chlorite and talc-carbonate rock. 
Blocks range from a few meters lo seueral hundred meters in longest dimension. Tectonism responsi
ble for W!uelopment of the ternme probably occurred i11 Early to Middle Triassic time. This con.elm ion 
is based on the assumption that the in.eluded argillite, chert, and limestone are correlative with simi
lo.r rocks in the Elk.horn Ri.dge Argil/iteand the fact tlwi similo.r terranes neorJohn Day are overlain 
unconform.ably by Upper Triassic sedimentary rocks 

Elkhorn Ridge Argillite (Triassic, Permian, PennaylvaniaD) - MainJy dark-colored argilliie, 
siliceom argi.Uite, and chert, with small amounts of fine-grained felsic tu.ff, sandstone, conglomeraU!, 
and small lenses of limestone t111J. Some argillites are nearly black due to high carbon content. Sonu! 
siliceous roclu are light gray, pal,; brown, or slightly red in color. Racks rich in uolcanic material 
vary from grayish green to pale yellow. The limestones are bluish gray. Argillite and siliceous argil 
lite are the most abundant rock types; chert predominates locally. Many exposures consist of alterna
ting siliceowi and argillaceowi layers ranging from a fraction of an inch to seueral feet thick. The 
siliceous layers commonly pinch and swell between layers of argilliu. The tuffsgenerallyare aphani
tic, flinty-textured rocks . Tiny quartz and fel<hpar phenocrysts are oe=ionaily discernible in hand 
specimens. Rare pebble COTIIJlomerate beds consist of poorly sorted subrounded fragments up to 3 in 
in diameter offehic and mafu; volcanic rocks, chert, and argillite in a matrix of similar composition. 
The rocks underwent complex deformation and regional greenschist facies metamorphism prior to 
empl=emenJ of the Bald Mountain Batholith. The most prominent structural fea.tures are a penetra
tive shear cleavage and small cont-Orted folds with associated boudinage structures which generally 
trend easterly and dip steeply t-0 the south. Intricate small-scal.e brecciation is common. Racks in the 
thermal aureole of the Bald Mountain Batholith have been hornfe/.sed. Within a few hundred meters 
of the contact, argi/lite has been recrystallized to q=rtz-biotite-gamet schist . Biotite occurs in argil 
liteas mu.ch as 1.5 mi from the intrusive contact . 

Fossils of Pennsyluanian, Permian, and Triassic l1l{e have been found in limestone ~ in Elkhorn 
Rid£e Argillite outside the Bourne quadrangl,;. The diverse age and structural complexity show that 
the Elkhorn Ridge Argillite is not a simple stratigraphic unit 

Metavolcanic rocks- Greenish -gray to yellowish-green fine•grained lava flows and volcaniclastic 
rocks of basaltic composition. Primary igneous textures are obscured by metamorphism. Greenschisl 
facies mineral assemblages include clinowisite-olbite-prehnite and clinowisite-chlorite-olbite
quar/2-actinolite. Chemical analysis ofa single sample showed 50.5 percenl Si02, 0 .1 percent K:I), 
and 3.3 percenJ Na2') 

MetamorpbOIIOO igneous complex - Mainly gabbro with some diorite and Qli.llrlz diorite which 
have been metamorphosed to the greenschist facU!s. Includes minor amounts of metapyroo;enite and 
hornblende pegmatite, notably in the SE 1/J/WI/, sec. 29, T. 8 S., R. 37 E. Lacally the metagabbro is 
foliated and grades into amphibolite. Grayish•green fine-grained andesitic and basaltic greens tone 
is included ill the comple:x: in sec. 25, T . 8 S., R . 37 E . Some of the rocks probably represent dikes, 
and wme may lwue originated as laoo fwws. Similar greens tones comprise a larger part of the com• 
plex in the aqjacent Elkhorn Peak quadrangle and are be/U!ved by Stimson (1980) to interfinger with 
chert and argillite in tlwi area. All contacts with the Elkhorn Ridge Argillite are probably fault con• 
tacts. Age of the complex is unknown. M etagabbro simill.lrl y associaied with the Elk.horn Ridge A rgil
lite in the Oxman area east of Baker is cut by pln.giogranite dikes which haue yielded a Pb-U date 
of241 m.y., and 2ircons from quar/2-bearing gabbro and from plagiogranite dikes in the Canyon 
Mountain Comp/a gave Pb• U ages of278 m.y. (Walker and MattinS-On, 1980) 
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GEOLOGIC SYMBOLS 
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Fault - dashed where approximately located; ball and baron down thrown eide 

Quartz veins, and lodes-dashed where approximately located 
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Gold and silver from quartz vein and placer deposits have been the main mineral products of the quadrangle, which cove.rs 
moat of the Cracker Creek mining district and small parta of the Rock Creek and Cable Cove districts. Historically, the Cracker 
Creek district is one of the most important mining districts in Oregon. Using historical values of gold and silver at the time 
of mining, total value of output from minee in the quadrangle has been about $11 million - $8 million from vein depoeits 
and $3 million from placers. Mast of the lode production occurred between 1895 and 1916. Placer production was greatest 
from l938to 1941. 

a fault zone an which there has been about 1,800 ft of horizontal movement and 400 ft of vertical movement. The lode dips 
steeply southeast. Widths range from 10 to 300 ft and average about 25 ft. Outi:rops locally project as much as 30 ft above 
ground level. The widthe of mined ore ehoots vary from a few inches to about 30 ft and average between 4 and 6 ft. 

Lode gold production haa been mainly from composite veins that are the result of several stages afbrecciation and minerali
zation, including partial to complete quartz replacement of the brecciated rocks. Simple veins of quartz, with or without sul• 
fides, are common, but few, if any, have been productive. With few exceptions, the veins strike northeast and dip steeply south
east. Mostafthe production was Crom veine in argillite and chert of the Elkhom Ridge Argi\lite. Some veins cut granitic rocks 
of the Bald Mountain Batholith, and some are in the older gabbro. 

The lode consiat:11 mainly of irregular bands and lenses ofsilicified argillite and chert breccia, quartz, and fault gouge. Some 
of the quartz replaced the country rocks, and some wae deposited in fractures and other open spaces. Evidently quartz deposi
tion wae eporadic and repeatedly interrupted by brecciation. Sulfide minerals and gold were deposited locally near the end 
of the mineralizing process. 

Reports by Pardee and Hewett (1914) and Swartley (1914) indicate that the best gold and eilver valuee are in silicified argil
lite. The rnaasive quartz generally contains very little gold. Calcite, roscoeHte, fuchsite, and sericite are present locally. Sul
fides,chiefly pyrite, typically comprise a small percentage of the ore. Othereulfides include srsenopyrite, man:aaite, chalcopy
rite, tetrahedrite, stibnite, galena, sphalerite, pyrargyrite, antimonite, schwatzite, and cinnabar; gold telluride minerale are 
rare. Roecoelite , fucheite, arsenopyrite, and chalcop~ite, either singly or together, are typical component:11 of the rich ore, 
but their presence does not necessarily indicate high values. Practically all of the gold and silver is in sulfide minerals, chiefly 
arsenopyrite, and, to a lesser extent, pyrite and chalcopyrite. Ore minerals are notdieseminated throughout the lode but occur 
in shoots along or near one wall, usually the footwall, although several ore shoots were found along the hanging wall, and, 
in a few places, near the middle of the lode. At least one ore shoot cut diagonally across the lode (Parks and Swartley, 1916, 
p. 62). The ratio of silver to gold ranged from 3:1 to less than 1:1. There was some near-surface enrichment of the ore shoots 
due to leachingofaulfide and carbonate minerals, but no evidence of downward enrichment of the ore minerals has been recog
nized. 

Known mines and prospects are located on the map by numbers that correspond to the list of names and \ocatione in Table 
1. A check af patent plats and other maps indicated that some mines and prospects are misnamed on the topographic base 
map. These errors have been coJTected whenever possible. Some of the names of lesser known mines and prospects were found 
in the literature and on old property maps. Owing to time constraints, some maptraveraea were as much as half a mile apart, 
and it is likely that many small veine and prospect excavations were not observed. 

North Pole-Columbia lode: 

Placer deposits: 

The most productive vein deposits are along the North Pole-Columbia lode, which ie traceable by outcrops and mine and pros
pect workings for about 4.5 mi. Total output of the North Pole-Columbia lode is approximately 370,000 oz of gold and about 
$190,000 in silver. The productive part of the lode is about 2.3 mi Jong, extending through the Golconda (26), Columbia (32), 
Taber Fraction (33), Eureka and Excelsior (36}, and North Pole {41 ) Mines. From the Columbia through the North Pole Minee, 
stopea in the lode are nearly continuous for about 9,000 ft. Vertical extent afrnine workings is about 2,500 ft, from the upper 
levels of the North Pole Mine to the bottom of the Columbia ehaft, which is 918 ft deep. A large part of the lode within 1,000 
ft of the surface remaine unexplored. 

In most places the lode cuts anly argillite and chertofthe Elkhom Ridge Argillite. Metagabbro crops out along the footwall 
of the lode on Golconda ground and along the hanging wall on Columbia ground. Pardee ( 1909) concluded that the lode occupies 

The lowerportioneofCracker Creek and McCu\Jy Fork were worked bydraglinedredgea during 1938-1942. Production totaled 
about 22,000 oz of gold from 3.5 million yd of gravel. Earlier, parts of these areae and some of the adjacent bench gravels 
had been worked by hand and hydraulic methods. Quantity of output is unknown. According to Pardee (1910), these deposits 
were "comparatively lean," and the gravels in Fruit Creek, Silver Cn!ek, Rock Creek, and the upper part of Cracker Creek 
were practically barren of gold ae a result of glaciation. 
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Ta~ 1. GOLD AND SILVER MINES AND PROSPECTS IN THE BOURNE QUADRANGLE 
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