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GEOLOGY AND MINERAL DEPOSITS 

Geologic setting 
The map area includes a portion of the Western Jurassic Belt and a small area of the 

Western Paleozoic and Triassic Belt of the complex Klamath Mountains geomorphic 
province. These belts, which were named by Irwin (1960), are separated by an east­
dipping thrust that is exposed in the vicinity of Cave Junction. Many of the rocks ofboth 
belts belong to ancient oceanic crusts. The suite of rocks making up such a crust is 
referred to as an ophiol ite. A normal, complete ophiolite suite includes a base of 
peridotite from the upper mantle, overlain in sequence by gabbro and sheeted diabasic 
dikes, ocean-floor basaltic lavas, and pelagic sediments. Harper (1980) describes a 
complete ophiolite, the Josephine ophiolite, a few miles to the south where it is well 
exposed along the Smith River in Del Norte County, California. 

About 60 percent of the map area is underlain by ultramafic rocks, primarily peridotite 
and serpentinite, which are part of a northeast-extending arm of the large Josephine 
ultramafic sheet. The ultramafic rocks are highly deformed, intruded by numerous 
dikes, and in large part serpentinized. 

The relationship of the layered volcaniclastic rocks (J vc) in the northwest corner of the 
map to the marine metasedimentary rocks (Jgs) lying east of the ultramafic rocks is not 
shown in this area; a few miles to the north, however, these units appear to be in 
conformable contact, with unit Jgs overlying unit Jvc. 

St r u c ture 
The major structural features are the faulted boundaries of principal geologic units in 

the area. The west-dipping thrust fault bounding the eastern edge of the ultramafic rocks 
is not well exposed but appears as highly sheared serpentinite gouge overriding the 
metasedimentary rocks. This fault appears to dip from about 30° to about 60° west. The 
deeply alluviated Illinois Valley is evidence of possible recent movement along this fault , 
which may have formed a temporary dam to the Illinois River on possibly more than one 
occasion. The west edge of the ultramafic arm is marked by a northeast-trending, nearly 
vertical fault that has been offset by later northwest-trending high-angle faul ts. 

Sedimentary units Jvc and Jgs appear to be isoclinally folded and steeply dipping. 
The predominant direction of dip is to the east. 

Min eral deposits (see Table 1) 
The area has had significant placer gold production since 1850, wh en gold was 

discovered in the Illinois River near the mouth of Josephine Creek. Several small 
seasonal placer operations are still active in the area. 

A few lode gold deposits were prospected and mined in a small way, primarily in the 
early days, and records of production and geologic details are sparse. Much of the placer 
gold appears to have come from mineralization in the volcaniclastic terrain and is also 
associated with dikes intruding the ultramafic rocks. 

Platinum group metals are found in most of the gold placer concentrates from the area, 
but chemical analyses of panned concentrates from essentially all the stream sediments 
failed to show significant concentrations of these metals. 

Wells and others (1949, p. 21) report from approximate an alyses of platinum group 
metals in the area that they contain about 30 percent platinum, 32 percent iridium, 25 
percent osmium, 13 percent ruthenium, and little or no rhodium or palladium. Since the 
present aT,1alyses are for platinum and palladium only, it is conceivable that interesting 
amounts of the other platinum group metals may be present(Table 3, Plate 2). The ratio 
of platinum metals to gold in placer concentrates in J osephine Creek is unreported. Wells 
and others (1949) reported a ratio of platinum group metals to gold in the Waldo area 
south of Cave Junct"ion of 1:75, and Shenon (1933) reported a ratio of about 1:50 in the 
Takilma area. 

A few small chromite deposits occur in the Josephine ultramafic rocks. None in this 
area have had significant production. They are described in a Department publication, 
Bulletin 52 (Ramp, 1961). 

Nickel-bearing lateritic soils developed on the J osephine peridotite, in particular on 
E ight Dollar Mountain and Woodcock Mountain, are described in an earlier Department 
publication (Ramp, 1978). 

The mineral josephinite has been the subject of considerable geologic interest for a 
number of years. This native metal alloy of nickel and iron occurs as nuggets in stream 
gravels along a 3-mi-long north-flowing stretch of upper Josephine Creek and to a lesser 
extent in Woodcock Creek and Mendenh all Creek. One of the more complete studies of 
josephinite has been that of Botto and Morrison (1976). Dick (1974) reported the 
occurrence of grains of josephinite up to 4 mm long in outcrops of sheared serpentinite 
near the saddle between Woodcock Creek and Mendenhall Creek. An attem pt was made 
during the present study to duplicate that find, and bulk samples of sheared serpentinite 
were taken in the above described saddle and in the saddle between Woodcock Creek and 
Josephine Creek (see Table 2, Plate 2, samples 95 and 96). Microscopic examination of a 
multitude of slabs and crushing, grinding, and subsequent gravity separation of bulk 
samples of t he rock fa iled to reveal the presence ofjosephinite. In addition, no platinum 
group minerals were detected in the rocks or concentrates. 

Terrace gravel deposits (Qtg) derived from Galice Formation metasedimentary rocks 
(Jgs) in the area northeast of Kerby may contain clay that can be used in the 
manufacture ofbrick and tile. Future testing is being planned to evaluate this potential. 

Previou s g eologic m a p ping 
The area has been mapped by Wells and others {1949), Ramer {1967), Dick (1976), 

Ramp and Peterson (1979), and Smith and others (1982). 
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EXPLANATION 
Table 1. MINES AND PROSPECTS IN THE NORTHWEST QUARTER OF THE CAVE JUNCTION QUADRANGLE, OREGON·. 
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Alluvium (Holocene) - Sand, gravel, and silt in stream channels on flood plains and 
terraces forming a cover over bed rock varying in thickness from a few inches to more 
than 150 ft int.he Sauers Flat area near Kerby, judging from logged depth to bed rock in 
nearby water wells 

Alluvial fan deposits (Holocene-Ple istocen e?) - Soil and rock debris from adjacent 
steep slopes; derived from gulches with intermittent s tream flow and/or landslide debris 
(Q ls); composed predominantly of ultramafic material 

Terrace gravel (Pleistocene) - Older, partially cemented alluvium; consists of sand, 
gravel, silt, and clay deposits on benches and gentle slopes from about 30 fl to 300 ft 
above present stream channels . Some deposits have been worked extensively for gold, 
particularly along lower Josephine Creek and its tributaries. Deposits derived from 
Galice sedimentary rocks have been weathered in part to clay 

Later itic soil (H olocen e-Miocene?) - Iron-rich soil developed on peridotite surfaces; 
predominantly the result of chemical weathering. The unit is usually found on flat ridge 
tops and old landslide areas and has residual enrichment of nickel, cobalt, and chromite 
(Ramp, 1978) 

Dikes (Up per Jurassic) - Numerous small- to medium-sized dikes dated at 150 mil­
lion years before the present (m.y. B.P.) (Harper and others, 1986) intruding ultramafic 
and volcaniclastic rocks. Composition of dikes includes andesite, quartz diorite, dacite, 
hornblende diorite, hornblende gabbro, diabase, porphyritic andesite, and rodingite (see 
rock descriptions in Table 2, Plate 2). The dikes are generally tabular in peridotite and 
lenticular in serpentinite. Some larger dikes are composite or multiple with varying 
textures and compositions. Gold is associated wi th a few of the dikes. Thickness of some 
dikes has been exaggerated on the map to permit graphic representation 

Metasedimentary rocks (Up per Jurassic) - Metamorphosed thin-bedded siltstone 
and graywacke sandstone with graded bedding, black shale, minor layers of pebble con­
glomerate, and chert. The unit is tightly folded and steeply dipping and displays some 
slaty cleavage. These same pelagic sediments overlie the Josephine ophiolite in Del 
Norte County, California, and contain Buchia concentrica (Sowerby) of late Oxfordian 
to early Kimmeridgian age (Harper, 1980). This unit was correlated with the Galice 
Formation of Diller {1907) by Wells and others (1949), Wells and Walker {1953), and 
Cater and Wells (1953) 

Ga b b ro (Up per Jurassic) - Medium- to coarse-grained hornblende gabbro with 
poikilitic texture; contains green hornblende, calcic plagioclase, accessory magnetite, 
epidote, and minor quartz. The body mapped on Canyon Creek contains some diorite and 
appears lo be related to the other dikes (Jd) 

Volcaniclastic rocks (Upper-Mid dle? J urassic) - Andesitic water-laid tu!Ts and 
agglomerate, volcanic wacke with graded bedding, dark siltstone, chert, and altered 
lavas (greenstone). About 2 mi to the northwest, this unit contains very coarse water­
worked volcanic conglomerate and pillow lavas that are overlying and derived from 
diabasic dikes {Ramp, 1984). These rocks are mapped as volcanic member ofGalice For­
mation by Wells and others (1949) and may be equivalent to the Rogue Formation of 
Wells and Walker (1953), which has been dated at 157 :t: 2 m.y B.P. (Saleeby, 1984). 
This formation encloses a stratabound massive sulfide deposit (mine 1, Table 1) 

Diabasic dikes and p illow basalt (Upper-Midd le? Jurassic) - Dark-green augite 
basalt with abundant secondary chlorite; overlies and occurs as screens between 
medium-coarse to fine-grained diabasic dike rocks that have abundant secondary epi­
dote. These rocks appear to be overthrust on serpentinized Josephine peridotite as has 
occurred with similar rocks at the Turner-Albright Mine about 14 mi to the south. A few 
miles farther south in Del Norte County, California, similar rocks are dated at 157 m,y. 
B.P. and mapped as the upper portion of the Josephine ophiolile (Harper, 1980) 

Metagabbr o (Middle -Lower? Jurassic) - Rocks mapped in this unit have consider­
able variation and include amphibolite, clinopyroxenite with diorite "veins," 
hornblende diorite, dark-green clinopyroxene-rich gabbro, and hornblende gabbro with 
secondary quartz, epidote, and minor pyrite. The amphibolite shows we!l-developed 
foliation and has abundant epidote on the fractures. The unit appears to be in fault con­
tact with both the serpentinite and volcaniclastic rocks. Its relationship to the other 
units is unclear, but the unit probably should be considered as part of the mafic-ul­
tramafic Josephine ophiolite sequence 

Josephin e peridotitc (Middle -Lower? J urassic) -This unit is largely harzburgite 
tectonite (J jhz) with minor dunite (Jjdu). Most of the peridotite has been serpentinized 
to some degree. Areas of greater than 50 percent serpentinization are 
mapped separately (Jjsp), A few small areas such as on Eight Dollar Mountain and on 
some of the higher tenain are fresh , unserpentinized harzburgite (olivine and enstatite 
with accessory magnetite and chromite). Areas of more complete serpentini;,;ation are 
generally situated near fault contacts, along shear zones, and in areas of lower terrain. 
(Areas of predominant serpentinization were outlined, in part, by photogcologic 
methods and should be considered approximate.) A few small segregations of chromite 
have been prospected and mined in this unit. It is also the source of the native nickel 
iron mineral josephinite. which has been recovered from placer operations on upper 
Josephine Creek 

Applegate Grou p (Triassic-Paleozoic) - Metasedimentary and metavolcanic rocks 
of probable marine depositional environment including "greenstone," argillite, cherl, 
quartzite, marble , and minor intrusives. Metamorphic grade varies from greenschist 
facies up to amphibolite facies and even higher near plutons. Cherts are recrystallized 
lo quartzites. Epidote-clinozoisite alteration is pervasive, and much of the plagioc!ase is 
a ltered to albite. Smith ancl others {1982) suggest Triassic- to Paleozoic-age range 

Serpen tinitc (Triassic-Paleozoic) - Serpentinized peridotile and dunite occurring 
with the Applegate Group 
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LOCATIONS ARE SHOWN ON MAP ON PLATE 1. 
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MAP SYMBOLS 

Landslide debris - Depusits uf rnixed soi l and rock rragments: depicted by pattern printed over 
color representing predominant underlying rock unit 

Contact - Approximately located; queried where uncertain 

f<'ault - Arrow showing dip: bar and ball on downthrown side; dashed where approximate or 
inferred; dotted where concealed: queried where uncertain 

Thrust fault - Teeth on upper plate: dashed where approximate: dotted where concealed 

Zone of intense shearing 

Strike and dip of joint 

Vertical joint 

Strike a nd dip of parallel jointing 

Anticline axis 

Spring 

Shaft r- Mine adit 

1,2.4 

, 
' 

" 

1.2.• 

' 

4,3.7 

1,2.4 

1.2,4 

Strike and dip of bedding 

Gold placer X, Mine or quarry 

Numbers correspond to 
numbers in Table I 

Strike and dip of overturned bedding 

X Prospeet 
_x Strike of vertical beds 

Au Cr N, Principal metal at mine or prospect 

Strike and dip of fo liation in metamor phic rocks or band ing in igneous rocks 

Joseph1rnle Chrysotde Shale Mineral occu rrence or rock product 

Vertical foliation 
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Base map from U.S Geological Survey - enlarged version 
of Cave Junction 15· quadrang le (original scale 1:62,500) 

Topogf8phy from aefial photographs by multiple, methods 
and from planetable su rveys by USBR and by USGS 1954 
Aeri• I photographs taken 1952 

Polyconic p,ojection, 1927 North American datum 
10,000-foot g11d based on Oregon coord inate system, south zone 
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GMS-38 
SAMPLE LOCATION MAP OF THE NORTHWEST QUARTER OF THE CAVE JUNCTION QUADRANGLE, JOSEPHINE COUNTY, OREGON 

1986 

Geologic Map of the Northwest Quarter of the 
Cave Junction Quadrangle, Josephine County, Oregon 

By Len Ramp 
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SCALE 1:24 000 , 
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CONTOUR IN TERVAL 80 FEET 

NATIONAL GEODETIC VERTICAL OATUM OF 1929 

6000 7000 FEET 

KILOMETER 

R. 8 w. 123°37'30" 

R 8W. 123° 37' 30" 

1 MILE 

Samples collected by Len Ramp, 1984-85. 

QUADRANGLE LOCATION 

LABORATORY PROCEDURES 

By Gary I.. Baxter 

SAMPLE PH.EPARATION NOTES 

I. Rock samples were crushed and then ground to mmus 80-mesh. 

4. The Oregon Department of Geology and Mineral Industries {DOGAMIJ laboratory provided Au 
+ Pd + Pt analyses for the plus-SO-mesh panned concentrate fractions. All of each fraction was 
fire assayed, and the final volume was 3 ml. The metals were determined by AA. 

2. Field notes indicated the presence of visible free gold in some of the panned concentrates and 11 
potential for platinum group alloy particles. In an attempt to obtain homogeneous analytical 
samples. particularly with respect to the precious metals that were likely to be in a malleable 
form, the procedure below was used. Extensive testing by the U.S. Bureau of Mines indicated 
that the analytical samples were not generally homogeneous (Au-Pd-Pt). Extensive grinding to 
enable homogenizing of the samples was considered to be counte,,,roductive because of the presence 
of malleable particles and the potential for cross contamination. 

Other MetalH-Rock Samples. Total metal contents were obtained by dissolution with HF and other 
acids; analysis of the metals was by ICP, DCP. or AA. 

I. Cherne" Laboratories provided the analyses. Each 0.5-g sample wa.s treated with HF + HNOa 
+ HClO,, taken to dryness overnight, redissolved m HCl, and made to final volume of25 ml with 
deionized water. The metals were determined by ICP. 

3. Panned concentrates were ground and tht:n sieved to obta in plus-80-m~'tih and rninus-80-mesh 
fractions. The minus-SO-fraction weights were, in general, greater than 95 percent of the total 
sample weight. Thew fractions were used as the analytical samples. The plus-80-mesh fractions 
were analyzed for Au-Pd-Pt 

2. Bondar-Clegg LaMratorie,; pcovided the quality-eontrol check analyse,;, A 0.5-gsample was treated 
as above, but the final volume was 20 ml. The metals were determmed by DCP. 

3. The DOG AMI laboratory provided additional quality-control check analyses for certain elements. 
Each 5-g sample was tre"ted with HF + IIN0:1, taken to dryne"". redi51!0lved in HCI "nd HN0 3 • 

and made to a final volume of250 ml. Dilutions were made !IS required for high metal concentra­
hon.s. The metals were determined by AA. ANALYTICAL METHODS 

Au-Pd-Pt: The total Au content. plus Pd and Pt where determined. was obtained by lire assay 
preconcentration mto added Ag, dissolunon w,th HN0.1 and then HCI. and analysis of the metal(s) 
by induction coupled plasma emission spectrometry (lCP), direct current plasma emission spee­
trometry (DCP), and atomic absorption spectrometry {AA). 

Other Metals-Panned Concentrate Samples: Partial metals contents (i.e., those extractable by "mild"' 
reagents) were obtained by treatment with mixed acids. One laboratory provided total metals eon tents 
of these samples. 

I. The U.S. Bureau of Mines (Reno) provided Au + Pd + Pt analyses for mafic rock samples and 
for the mmus,80-mesh panned concentrates. The sample weight wa.s a 'I, assay ton The metals 
were determin~,d by ICP. 

I. Chemex Laboratories provided the analyses. Each 0 . .5-g sample was treated with HN03 + HCl 
(3:1), heated on a water bath. and made lo a final volume of 25 ml with deionized water. The 
metals were determined by ICP . 

2. Cherne" Laboratories, North Vancom·er. British Columbia, Canada, provided Au analyses for the 
other rock samples. The sample weight was 10 g, and the final volume was 5 ml. The metal was 
determined by AA. 

2. Bondar-Clegg Laboratories provided the total metals contents using the method described for rock 
samples. 

3. Bondar-Clegg Laboratories. North Vancouver, British Columbia, C11n11d11, prov1dedquality-eontrol 
check analyses for Au in minus-80-mesh panned concentrates and rocks. The sample weight was 
20 g. and the final volume was 2 ml. The metals were determined by DCP. 

3 The DOGAMI laboratory provided quality--control check analyses for certain elements. Each 5-g 
sample was treated with HNO,., taken to dryne,;.s, and further treated and analyzed using the 
method described for the rock samples. 
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1,8'.0 Dfaba.!.a dik<, rock with Dinor pyrite 

2,430 

l,llO 

_l,lloO 

2,91o0 

Partly seTl>"ntioie&d har,burgU@ 

Panned canc<>ntrato of blaock •&D<ls 

Fin,,-gralnod dark- gr•Y aod~sit& dllte rock 

_;,,.,-g,alnod hornblende ondeaite 

2,620 llodum-grained hornblende aod<>site AM fin.,·grai,.,.d <l.odte 

(~o,epocite dih) 
>,6JO Pine-grain.,. d=ite arul &ndeute altered ,n ,...rt to r<><lu'l!ite 

1,8.0 l!ornble,ide diorit<> dik<> roct 

l,040 M&s£ive compact ,erpentinite 

l, 100 Pale-gray to pink1sll-wh1te 1r<>n-starned chert 

l,130 Qu&rtz-voined cherty sediments with dis,..,in..tod pyrite 

1,920 Dark-gray fine- to 111<1<1i,...-gra1ned porphyritic andes,te with 

eoned plagiocla.se ph@nocrysts ond altered aug1te 

1,140 Gray porphyritic andesito with plagioclase and urallto 

phe""crysts and light-i,;rayioh- UUi porphyritic dadte 

(compos ite dike) 

l ,JI'> Dark-groen fine-gral""d coep&Ct seT!>"ntlnlte with 

c.\lcite velnlets 

1,910 Clinopryoxenite >'1 th Slllllli quartz dionte intrusives 

2,015 Silk"°""' dike with disse11inated pyrite and minor chalcopyl"ite 

1 ,s4:; Hornblen<le diorite, dadte, and pyroxenite 

3,•Jo Red and tan chort 
1,aso Sl>M.red ,ron- <t.ai""d Ulcos<> serp<>ntin,t<>, >IOod Mine 

1,tiM so,,,..ntitli,ed eUoop)'l"oxenit• 

1,eoo Light- co l ored ..,diui,•gra1Md quaru dior,te 

1,845 Hornblen<le d!orite or gabbro (7) with ,ecood...ry quartz 

and minor pyrite 

2,820 Porphyritic hornblende <l.oe>te 

2,620 Gray fine-grained ande-.ite aod pale-tAll rodinRite dike 
rock ,n serp,,ntinit~ 

2 ,110 Porphyritic hornblende d,orite with homblendo p!I011ocrysts 

1,120 Forpl\yr!tlc da<cite with •dnor pyi-lte 

l,'10 ,;,.., -grairu,d lum,blende andeaite with ~inor pyrite 

l,800 Partly • eTl>"ntrni,oed honllurglto 

l,1,60 Iron-stainod voin quartz near portal of 15- ft adit in quartz 

d!orite with dissemi,...ted pyri te 

I,lla Green plastic clay ten firod at KJ,.....th Brick Md Tile Co. 

fa1'1IIO<l hard red brick of good quality 

1,220 Olive-green n0111Mgnetlc S&T!>"nt:inlt<> 

l,~oo Harnblende-quaru AMosito porphyry diko with eo""4 

pla&ioelaso phenocrysts and chlorite after l>ornb!011de 

1,55(! Fi,.,.-g,-ained gray hornblende quartz &ndo$ite dilce 

1,560 O..dte porpllyry or quarts diorite "ith disseminated pyrite 

l,020 Coarse-grained hornblende ga.bbr<> .,;th poikihtic gre,,n 

hornbl•nde after aogite, minor quartz, and <>p idot<> 

z,,oo /tedium, - to ccarH-graino<I homoiendo quart< <1tor1te rn gat,Oro 
l,UO Kedlum-graiM<l, dark-co lored diaba.!.@ diko with minor 

secondary quar tz and opldoto 

Z,lo80 C<>o1po£ite dilce of f i ne - grained andesite, porphyritic 

andeslto, and hornbl<>ndo d/orlto 

Z,"35 Vein qua.rU from d'-"!' of old pro•J)<><:t cut io ,.,.,11 dike 

Z, loio Fractured crystalline voin quartz from old prosJ)<><:t cut on 

contact 

1,195 Gray fine-gramed ...,_,.., .,ith f.,,, ..... u quartz ""ins 

Z,910 L,ght-colored porphyr>tic hornblende andosite or dacite (1) 

3,200 flod1U10-grai~ hornblende dlorito 

1,285 Sh•ared pyrlto i "'l'T<ll!O"ted g reenotone f r - cr.,.k bed 
1,~10 Frne-grained 1,a.,.a,c greenBtone and mediw,-grainod 

diabase •· ith secondary quaru and epidote 

J,780 Dark-green augite 1>1154lt (pill.,.. lava7) 

l,6JO Gray andosite or diabase .,;th .,..u quartz ve,nlet5 

3,050 S..rpentln,ud ~•burgite w!U, acces,ory ... gnohte and 

c~"""ite 
l,7.0 Fn,e-grained light-gray ande•ite dike with calc,te •einleU 

2,760 Very fine-sr~m•d slliceow. ( rhyolite?) dike 

2,500 Massive sulfides, -stly pyrite froo, dump Sulfide No. 

(Twin Tunnel clai~I 

1,860 Hornblende ande•ite porphyry "ith JIUIOr dlSSOIOiMted pyrito 

1,080 Olunk• o f vein quartz In b,..,cdn •one in hornbl<>nd• 

diodte porphyry 

1,760 Coarse-grained Clas•»•• chromite 

1,900 Quartz b....ocla VOln in C""""81te diko 

?,f>OO Dork-reddioh-b'°"" ba,,ded chert. with .,;nor calcite veinlet, 

Z,550 Light-gray nndesite or diabase dike 

?,460 Dork !ron- suined fracturod che<t 

2,160 )"ine-grai,.,.d light-tan siliceol>5 rbyolite or oplite dlk<> 

J,450 Unserpentiniud ~eburgite w,th typical granular fracture<! 

olivine 

i,no Dark-gray me<li"'1- fine-grarned andes,te or diaba,e (?) 

l,6JO ~ornblend@ dlorite 

2,6•0 Fin<!-gr a1nod pyroxene and<>sito with d1Ss0<1inat<!d pyrite 

..,.,d minor chalcopyrite 

2,l!>O Light-colored, medium-grained hornblende dionte, in part 

porphyritic, ,n part cont.aining dlsseminated pyrite 

?, 520 Fractured iron-sta i ned ""'"1i,...,- grai,.,.d quart, diorite 

with dh•-l•"''"" pyrit.,, 

l,l"" ~di...,-fine-gnined gray dial>aSP. or aodeslte (1) 

1,115 flodum-grained gray d,aba.!.e dike an seT!>"ntinite-shale 

cont.act 

1,8'.0 Iron-stained talco,e ,e,,,..ntinite 

1 ,8/oO flodiuo,-coarso-gralned quartz dionte porphyry with 

sparse disset1in.o.ted pyrlte 

l,120 Pal<>-g,..,,nish-gr ay ....diu,,-fine·grain<!d dacite porphyry 

dike e ~po•ed in ol d prospoct c"t above road 

l,060 Typical un-... athoring duoite w1th Dinor seTl>"ntine, 

enst.atite, and a cce,sory magnetite and chromite 

l,030 Dark-gray fine -gra ined andesite dike with few .,,,.ll 

quart, vunlots 

1,650 ll<lrk·gray £,,.,.·grained diabase or andeS1tc dike with 

.,,_ secondary quart< 

2,23:; Shear,,d talcose ""Tl>"ntine - diol'ito, contact rock 

1,200 llornblendo diorite porphyry and fino -grained ho,nb/ende 

andesite 

?,850 flar<burg ite (uns erpentini?.ed) 

l,840 >"ine -grained ere= to ,_.,,,te api,te (quartz p l agi<><l<LSe) di.lce 

2,260 Coarse- to fine-grained hornblende diar,to porphyry 

l,JBO 11ediur,- to fine-grarned dark-gr_.y ande$ite 

3,285 _,Ive coar•e - grained c~roo,;te dl<playing stress el.,..vage 

from beside prospec t cut 

2,700 Chr-0111ite with som mi,"'1 ••Tl>"ntioe 

1,690 F'iM·grained chrot>ite in shoared serpentinite 

z,100 '1ediom-grained quarts diorite wit.11 ch lorite after hombl<>nd<> 

l,460 lndurated aicacoous 5iltstone 

1,300 S..ussurctizeJ porphyrllie ba.<alt .,;th minor pyrite 

mineraliz;,tion 

1,520 lron ·stain<!d pal~-g,..,en quaru-ep1date rock with ,:nnor 

pyrite ~ineralhat i on 

l,765 ~ediwa - to fine-grained d i abase cut by quart, vein l ets 

l, >OO Frne- to co,irse-grain&d altered d1at.ase; ,oay be fr01:1 

she-eted-dike sequence (?) 

l , 5 JO Pale -gray t o dar~-grcenish-gray chert and impure cherty 

ultstone 

l,850 lron - st.ained ""'alhered graywach and si l l•tone with 

nUIDONUS scall qu.:,rte vems 

1,180 Gr.ay, ,'hite, pinkish-gray, and lron-st.uned gray ch<>rt 

1dth o,inor pydte 

l,OJO """lhered quartz-ve ined s1!tatooe wil.li iron and ewmgane•e­

oxide starnrng 

l ,180 Fractured lron· s ta,n..d qua.rt> d1orito Wlth quart, ve1n l ots 

a,od l!Mnite afte~ p}rite 

l,4l0 Light-gr~y, fine-grained da cite dike ~ i th quartz and 

calcite ve inlets 

2,050 Sheared serpenlini>ed haraburglt<> 

Z,~JO Sheared serpen l:inieed harzburgite 
2 ,01> Fractured fme-gra1oed iron-stained siliceo,,. di)<e, 

l arg<>ly ,.,.,u,.red to qua.rte, clay, and limonlte 

1,070 "-""" No . 9B llut with a few black -•<>-o,ide 

specks and minor residua! pyrite 

1,520 Rasalt and diaMSe (several cbunlr.s ) 

2,000 Dark -zr""" cl i nopyroxene- rioh gabbro 

2, 160 ""P)libolite afto r gabbro and flru,-grarnod quartute after 

cher t 

2,JJQ fine -grained green o,etatuff, chert, and gray- g r e-en 

"andesite"' d1ioces ( several chunkli ) 

1,•10 Crudely stratified st l t, sand, and gravol derived in large 

part froo Golice sed.-ntary rocks \,"1th abundant clay 

alteTation 

l, ~40 r u..,·gcau"'d d~rk-green claylike mo•• of •erpeoti,.., and 

sepi o lite io spr."8-fed Oarh"8tonia bog 
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Analytical Results 

Au Ag 8o. Co C.r Cu Ho NI Fd Pt V Zn 

(ppc,.J (PP")(ppm) (PP"') (ppm) (ppm)(ppm ) (ppm) (ppb)(ppb)(ppm)(ppo1) 
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Tablo J. ANALYSIS OF l!A.'ID-PJ.lfflID COllCDITIIAn:s OF STREAM-Sl'l>IllXll'T !WIPl.lS, IIOlmlWESr QUJJ!TU OP no: CAVE JUNcrlOH QllAllllAl«ll.E, JOSEPHINE allJN!"'I, OREGON • 
~TIOH RATIO IS APPROXOOTU.Y 1,soo,1, GROIJliD T1Il!l.!S·BO-HESII SAMPLE fRIICTION 1• Slffl'I.E LOCATtO!IS ARE 1W1KEO 111TH TRIA]IGI.ES ON MAP ON TIIIS PLATE. 
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10ther eleamb determined llut not listed in t ablo: 11e2--all samplH <0.5 PP"'; PdJ--all Mmpl•• <0.010 PJ>ll; n 2--all uiop!H <10 PP" <>><cept ATG-09•10 Pl"'1 U • -all .-pies <10 pp~J 
111 - - all sample• (10 ppm, In ..Jdition, the followifl!t •l-nu were analysed AM the semiquantitative results are ava:ilablo from tho analytical laboratory in the Portland office of the 
Oregon Doparuoont of Geology AM Mineral Industries, Al 2 , ea<, G.o2 , x2 , 1..a2 , Mg2 , Na2 , sr2 and T,2. 

1s-iquantitative result.. Oige•tion i•,. "pa<tial" type, but lab providing ana!yseo eon,iden Uta for 14 el<monts to be qw,nuta uve ("tot.Al" concentra tion) and da..., fer th<> 

,_inrng 16 01 .... nu to be •-• quantitati.,,.. 

3s..,pte, ""'re not t.o.,ge........,_. with respect to .,,.,ive _,_.la, AM ,..,,Y had viaible gold. Anr-• an, roported for Au and Pt ,me.-., replicate analyses...,,.., made. Caution is 

r<t<:-ed m inurp,..,tation of Pt values beeaus@ of proximity to det...:tion Hait. All saq,le • contained <0.0IO PP" Pd. An&ly•<>• by U.S. Bur-... of Min••, r«>no, ""vada. 

.1, Table 4. PRECIOUS IIEl'-'L CONCDfl"IV.TIOHS, WEIGH'Illl AVDW)ES l'Olt THE COMBI!IED MI NUS-80-HESII Alfi) PLUS-80-IIESII l'RACIIOl!S or THE PAIINW CO!tc»mum !S, Nlllffl!WEST 

QUJJ!TU or THE CATI JU!ICTIOII QUAlllWtGIE, JOSEP!IIIIE COOl!TY' OlmlON'<. SAMPLE LOCf.:rlOl!S AR£ K.'JW,11 1/lnl ")1!.IAN]I.ES ON IIAP ON nus PLATE. 
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:co,,cootrate Bo1'dar-Clegg _, 
ATG- IS Reported 

:eoncentrate Bondar-Cl•AA _, 
At'l';- 65 Reported 
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"The 70 pl"5- 60-..esh fraot!oru. ....,,.. nnalyaed by tho Orogon Dopartaont of Geology AM llineral lndustrie• laboratory. The 

concentratioru; giTIOn in thi• Uble were calculated as foll_,., (concentration of ■ lrna-80--•h x W<!ight of ■1nw;-60-.,.sh + 

concentration of plU11-80-1Nsh , ....,ight of p!Uli-60 -a,e51\) I tot.a! ...,ight. 

This table l iBts on l y the~ in concentration• frOfl tb<>•e given In Table l. The Uta her,,in reflect the genorally higher 

..,t.al(s) content of the plw.-80-IOOQ\ fractions of u,.,.., sample• listed. For all other -I••• ""' plu.<-80·..,sh ■eul(s) 

concentrations and/or weights did not c~e the dau for the IDinw:-80--sh fractiorui 'lhon the. above c~lculot i on was eaployed. 
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Interpretotloo of the Pt valuo• in this tabl e are <ubJ""l lo tho ....., qualihcauons "-' ooted in Table l. 

Table 5. QllALITY -co= OATA,flOKlllWEST QIJARTER OF nlE CAVE JOIICTIOJ< QI.IADIWO,LE, JOSlf'H!)ff: COO!tl"I, OlWXi!i 
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