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.\1 I� EIL\L ItESUUiiCES OF THE GRANTS PASS QLtD,IL\.N
ULE .AXD BORDERING DISTRICTS, OHEGO:\. 

By J. S. DrLLER and G. F. KAY. 

GEOGIL\.PHY �\.XD Ci·EOLOGY. 
ny J. s. DILLER. 

I�TRODL"CTIOX. 

The rl'gion consiclerNl m this paper is m southwestern Oregon . 
. b .�lw11 n r1n tl1e ar:c01upanyiu� 111<1!• (Pl. II)� it extemb from the 
neii!hl;orhoo(l uf ({rants l':t:"s on the north to the St<lte line ou the 
south. antl from Iliinoi-; Tiin:or on the west nearly to Jackson>ille on 
the east. It is n winly t!H· cc.untry llrnined uy .Applega te Hiwr, and 
may be conn:-nit>tttly referred to as tl;e �\pplegate region. n has an 
area of approxinwtely 1.000 s•tuare miles . 

. \!though the principal line of travel aero-;s the area had been 
predously examinecL by ftH' the greater part of the w9rk, on which 
thi,.: paper wa:;: l><l:Oed, 1vas done m the summer of 1!)08. I studied 
the general geology,- assisted by James Storrs� who searched for 

. {o�,.:ils� and Prof. G. F. Kay examined the mines which he describes in 
the :::eeoncl part of this report. � 

Fol' the Urants Pass tlltadrungle we had a good topographic map . 
on the scale of about :! fniles to an inch) but for t he border Ianll on 
the east, \YesL and ·south .the u;-ailable maps were on a much smaller. 
"'cnle. On HC'C'Onnt of the large size of the area to be co;-cred and its 
compli.f'ate1l strndure it was not possible to examine the region in 
sufficient deta il for final mapping. 

GEOGRAPHY. 
The Siski�·on }fonntains of southwestern 0regon and the Salmon, 

Trinity. South Fork, and Xorth Yolla Bolly :.\fountains of north
westem California all belong to the :-i<lme grottp: to which some years 
ago the lnte }[nj. ,T. ,V. Powell. then Director of the United States 
Geolugical �tll'H"y, ga \·e the ntl!lH' Klnni<tth :\Iountain=-. Thi� is not 
only a \·ery conYenient hut an appropriate term and is coming into 
gerwral u,;e. The Klamath �[ountai?s lie at the meeting point of the /� 
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Sierra Kevada, the Cascade Range, and the Coast Range. Thry :lrr 
most closely related in position and structure to the Coa:::t R:mw·. but 
:he kin�l� of ro�.:k� of "�hieh thry are made up nrr lib• tho:;r "f tl�t• 
Sierra � E'Yada. 

The region under consideration lies within the Klamath )lount:Jill 
group and extends from the crest of the Siskiyou )1ountaiti,.. tJ< )l'f h
"·ard to Rogue River, where the stage road and the Southern P:wifi,, 
Railroad afford a convenient outlet for transportation. ..-\pplC'gatl' 
HiYer, lYhic�l heads in the Siskiymi )fountain;::. ha,.. cnnl•.J ont :m 
irregular but in many places broad and fertile valley acros" the re
gion. A stage mail route follows the Applegate to the crest of the 
Siskiyou l\fonntains in California, but tlwre i;:: no outlet to the sonth. 

The region is mountainous and ranges in altitude from ahont 87] 
:ieet to over 7,043 feet above the sea. The fertile Yalle�·,.. :HP. fnrmerl 
and the mountains are generally well forested. especially in tlH' 
�;outheastern portion: which beloug,; to the �i:;:ldynn �ationa] F,,r,•-t. 

GEOLOGY. 
GENERAL OUTLINE. 

The rocks of the Applegate region include both sedimentary and 
igneous rocks of Yarious types and nges. They are ananp"t·d in 
irregular elongated patches or bands running nortl1east and smiilm<'f't 
dingonally aero�� ti1e Grant Pass quatlr:mglP. :m•1 tlH: i�lll'Oil-; l'llr·k:; 
occupy by far the larger portion of the area. 

The sedimentary rocks are mainly Paleozoic (DeYonian: probably 
"·ith some Carboniferous). though there are a fe,y of Tertiar�· :t.!!P 
:md some of Cretaceou!-'. Besides thesr thPre is n ma:-s of mi('n sd1i'-t� 
near the crest of the Siskiyou �fountain:; tlwt a11peur� to lJe older than 
t he _ Paleozoic rocks of the same region. 

The igneon;:: rocks are in part. intrusiYe: bnt many of tlwn1. po,;,_jl,Jy 
the greater portionl are volcanic. 

MICA SCHIST. 

::\lien �hist appears to be among the oldP&t rod�.., of t!Ji� pnrt int1 
of Oregon. It. occurs in a large area about Sepia\\· Lak ... in tlw 
sont!1east corner of the Grants Pass quadrangle, when· it j._ a'-�•wi
nted with hornblende and chlorite Fchists. The last t\\·o !ll'P pr•JtJ
nbly uerh·ed 'from the alt-eration of ancient igneous roek�. hilt i],p 
ori gin and age of the mica schist. here referred to nre not dt>liiiit .. Jy 
known. Its nearness to the large mass of grano.Jinritt> tl•:•t fonn
the core of the Siskiyou Range suggests that it. 'may lw dnc• to tlu• 
contact metamorphism of Paleozoic sediments by t11e graiJndi()rit,:. 
However, the absence of andalusite. an�other charadel'i:-tie ('lll�ad 
minerals fa ,-or;.: the Tiew that the mica schi�t is olclPr t !I a JJ 1bt. Pa I• ·I(-
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zoil' rock� of that l'<'gion :mJ lito:; uncouforlllnuly ueneath th,•!ll. lt 
io typical mica schi�t for the mo�t part, w itl1 numerous lea,·,� :md 
,-eins of qunrtz anJ loeall�· comidemble p�·rite. 

PALEOZOIC :ROCKS. 

J(in<ls of roch.-The Paleozoic sediments consist of clay slate.�, 
dark, siliceous, locally banded slates, and greenish slate;;, interbedded 
with tuffs and lentils of limestone. )\ear the conta<"t "ith gnmodi
orite they are locally metamorphosed into fine-grained ·mica schi�t, 
which lJsnall;)' contains characteristic minerals, such ns chin,iolite 
and �tnurolite. 

Distril111tion of limestonc.-:-Limestone is one of the most importn11t 
Paleozoic sedimentary rocks of the region ft·om an economic point of 
Yiew, especiall)· on nccount of its relation to tl1e cement industry, aud 
more of it occurs in the Grants Pass quadrangle than in any other 
quadrangle of .:qual size in western Oregon. 

J\Iea�ured directly across the strike the area occupied mainly b�· 
Paleozoic rocks, both sedimentary and igneous, in the Applegate 
I'E'mon has a width of nearlY 30 miles. in which there are four more 
or

"'
les� clearly defined belts 'of lime.otone containing about 50 m:ts,;es. 

mog, of which are located on the accompanying mnp a:= qunrries or 
prospect�.· The Iurg��t outcrop is not oYer one-third of a mile in 
lell!!tll and 200 f<>et in tlJickness. 

The first belt of limcEtones indudes 11rominent lP<lf!"" :} miJ,._ 
southeast of KerbY. ns well as se,·ernl on Che!H'Y Creek. where they 
occur under fnYor;ble conditions for handling :1;111 p•tting to <;rani, 
Pas� bY a haul of 12 miles. 

The ·second belt is less regular. It extend• from thl' Ylt'lmty nf 
Gold Hill southwest,Yard by the Oregon Bon:mzu mine to the On•gon 
Cnws nnd beYond into California. The third belt, witl1 se.-eral re.adily acces.o;ib1e ledg<'s ou K:me 
Creek. appears to the southwest on Appleg>lte Tih-er. on Ste.�mboat 
Credr. nnd in the Yicinity of "'hislry Peuk, whPre the l>l'lt enter" 
Calif�rnin. • • . 

· 

The fourth belt of lime!'tone appears on Little Applegate Riwr. 
and possibly also on Applegnte RiYer nenr \\atkins, -n·here n prOJ11· 
inent lime!'tone ledge occurs close to the mica schist, which it appears 
to oYerlie. 

· 

Age of limcxft111C.-Tlw lim<.>:"tonc:>.; nt n nnmber of point" DI:<' .fo"
siliferous, but the £os5ils are too poorly preserred to permit definite 
determination. In· two lot.l'--One from the Hnpp�- Camp truil. JO 
miles south of "-aldo. and the other from >'t>e. 1!1, T. 3i :::.., n. (', ''" 
about 10} miles "outhwe�t of Gmnts Pnf'�orals are ubnn<l:mt, antl 
among them E. ]II. Kindle !"!'cognizes .,-ith Joubt form" thnt he <"Om-

. . .. 

, . 
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pares "·ith p,, . .,_,if,._, J•itdla and CladOJ'<'i'" i'Obllst.,, th' well "" n g:t"
teropo<l reO'rmuling Lo.hm<·tMI 7;, n,,_ ::\lr. Kiudle remarl;" th:n_if tht•;-<• 
determinations are cOITl'l't the bl'tl� repn•"•ntl'<l nrt• of DeYonwn ng<•. 
It thus appears that tlJe Cheney Creek and Gold Hill belts of lime
sto!lc (the firsl aHd seconJ noted abon) are of DcYoni;lJJ agl'. .\ 
striking feature that occurs locally in some of the limestone ledges of 
the second belt is tl1e inclosnre of Yesiculnr volcanic frugumllo, 
which im1icntes that volcanic eruptious o<·curreJ in the region nt the 
time the limestones "'<'N forming. 

In the third belt of lime;tone, ''"hich ontcrops along Kane nntl 
Steamboat creeks, the only fossils found were frapi1ents of round 
crinoid stems; the fourth belt, on Little Apjllegnte River, contains 
both round and pentagonal crinoid stems well preserved. The gen
eral absence of other fossils from these two belts sugge�ts a difl'erence 
in age from the DeYonian, and it is 111'obnble that they are eit!.er 
Carboniferous or Triassic. 

Composition of tlw lil;,estones.-For the pnrpose of �}]t)wiug the 
adaptability of these limestones to the manufacture of cenwnt the 
follmYing analyses were mnde by n. C. 'Yells in the <"h�mical labo
ratory of the rni ted States Geological Snr.-ey nt Wuelnn!!ton: 

'With the I'XC'eption of Xo. 7021, the�e limest01ws lll'l' nmnnal[ll•'
sian and pure, and are -n·ell snitell for !ht• mannfactnn• of <'<'Blt'nt. 
Shale.<> that appear to be suitable to combine with tlw lune>'(Oill' to 
make t>ement occur conYenient. to ilw railroa<l in the Bc•nr C'r<'<'k por
tion of the Rogue Rh·er Ynlley. 

Rdrdirm of Paleozoic to- adj£wcut 1'0cks.-The •ucct·�sion of �pJj. 
ments included in the four belts of linw,:tom an<l ll>'"<wi:lll·•l J·ot'k", 
to judge :from their attitude nnd di,iribution. nppcnr> tn lw cnnfunn
nble throughont, although these �trnta nre npp:!l'l'ntJ,,- mwonfnrm
nble not only "·ith the und<.'rlying mien schi"t� but :tl"n with t!J� 
'Jverl�·ing Jurassic rocks. 

/ / 

i 
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JURAS SIC
. 

ROCKS. 

The Jurassic rocks of this region coni'ist mainly of shales ana 
thin-lx-dded sandstones in variable proportion. Small bedi' o:f fine 
siliceous conglomerates �1re rarel;r pre.."enL The ,.:hales nre. dark. 
locally black, but weather gray, yellowish, or brown, and here illld 
there are decidedly slaty. The sandstoneF are gruy and hard. Lo
call3· in the Sflndstones quartz wins are abundant, but 1.1sualh· th<:Y 
are scarce or absent. The fine conglomerate of quartzose pebbl;s 
contn"ins, on iti' weathered !:'urfnce. small cavities from which >'Olnble 
pebbles hnye disnppeared. Xear

. the. contact "·ith granite ·these 
roc-ks are. in place:', alter('d to mica schist. They occup�· on]y a 
small portion of the region under considt.>r�1tion. in the TicinitY ·of 
the stage road from Wildenille to Kerby, and their distrilJl;tion 
inuicate,; that they unconformably overlap

· 
the Paleozoic rocks. 

· CRETACEOUS ROCKS. 

The Cretaceous rocks are comparatively soft congJomerntes,· sand
stones� and �hales that once formed .a conspicuously unconformable 
blanket-like corering over a large part of the region� bnt erosion l1as 
remond all of it exce1iting a fe"· smalL patches that cling on the 
older rocks i11 the neighborhood o:f JacksonYille and 1\�aJdo, "·here 
the conglomerate at the base is locally auriferous and mineJ a" a 
placer. a 

· Thnt these auriferons conglomerntes tll'e Cretaceon:-: (Hor;::ctown 
ana ChiPo) is clearly show:n by the fo;::sls contained in the 0\'erlYing 

s:md;;:tones and shale:=:. . 
· L 

TERTIARY ROCKS. 

Tlie."Rogue River nlley contains a mass of soft sandstone o:f Ter� 
· tbry (Eocene) .age. -Irlsdetldedly arkose near the base and 

· 
h·in{)' 

Ix>tween the Cretaceous strata on H�e". west and the lanlS thn; 1;1ak� 
up the Cascnde Range on the east, it "·co�tain>: the beds of coal best 
expose-tl in the vicinity of .Ashland an<f Madford. 

IGNEOUS ROCKS. 

In the Applegate region igneou� Tocks. are much more abunuant 
:han !:<edinwntary roeks and are of comparatively few types, embrac

lll{r �·een;;:tone, serpentine, granodiorite, dacite porphyry. ::md augit<' 
andesite. 

The rocks included under the general term !!l'een;;;tone are of 
seYeml different kinds, but for the most part ·th;- agree .in .being 

a Llndgr�n (.\m. Jour. SeL, 3d ser., \"ol. 4S, JS94, p. 275) describes a.'!· .nuri!erous cong!om�rate of Jur.n••ic� a;;t• In tile Sierra !'e\-ad.n of Olllfornla, and Turner notes· one of Chico age in O.regon. · 

J.'· ' 

- •) .').J 

innch altt•re1l :mJ greenish i11 eolor. \Yhen fre:::h anu fnllv crYstalline 
the .greeni'tone i::: commonly like a gabbro com po,.;rd t';�Pll;ially ,_,f 

·p}'roxene awllime-socla :felu:-:par, but it may contain hornblende a11<1 
rest>mb1e llim·ile. or ha.-e ophitic structure anu pass into tliabnse� \)!' 
be eompac:t like ha:;alt. :\luch of the ureellit one. to-u. i:; loealh· 
vesieulnr and this feature, occurring in r��k associnteu with beds �f 
frag1Henl nl .-okanie materiaL show:; dearly that a 1nrge part of the 
fine-f,•TnineJ greenstone is o:f Yolcnnie origin, nnd it,; l'l'lat ion to the 
fossiliferous limestones noteu ahow inJicntes that 01e Yolennot's :from 
which it cnme were adive, some in the :Paleozoie pra nn<l other.; 1n 
the )lesozoie. The,;;e Yolcanic. greenstones of Yariou::; age:< ha n• het·n · 

cut by nunwrons dikes and irregula r masses of intrusiYe rocks of the 
same kind. :m•.l i.he ,,·hole has been so ci:usl1ed n111..1 veineu bv late!: ' . 
eurth mo\·ements in the proce;;s of mountain builJing that it \Yould 
he n:ry difiit:ult to map these rocks in detail separately. 

A few irrt•gnlar ma:-:,.:es of serpentine cut the older g-rel'n:-Jmw:-:. 
For the uw::t part they lun·e re..<:ulteu from the alteration of peridotite 
or pyroxenite, but some may have come from a basic pht!:::e of the 
greenstone. 

Gr:modi(lrite :::imilar to that ·which cowrs a large area in the Yicin� 
ity uf Urant;.: Pa:::s forrns irregular mas:ol.'s and tlik1•:o at n llllmUPl' of 
plncl''>. It i;.: ··ompose<1 chiefl.\· of plagiocla:-t>· fL>ld;.par. qn:1rtz. and 
hornblenr1e� gC'nera1ly ,\·ith n\ore or le:-:=- mica :nH.l ortll<lda-e fpJa;;p:ll'. 
::n<1 "ith tht• il !crease. of hornblende it Yaries in color .ft-om iiJJ�: gr:1�· 
to �Tt>eni:;h black. 

The 11a•:it<' porphyry i;; a light-colmw1 rock 'Yl1ieh in e••mpo:oitinn 
1lllrl origin j,; do�el�· rPlnt<·d to t!Je gr:modioritt>. J t form� .lib•.::. :m•L 
though \\·icleJy di,;tribnted, i::; not almml:mt. 8-omt• of it is tle<:ide<1ly 
porphyritic. with ph('noery;o-t;.: fiT feltl:::par am1 qn:n·tz. 

The augite an<1e:ite is a dark-eolore...l rock that Ot'Clll':- in a frw 
small Jikes cutting all the other igneon;; roeks a..: well a:; aJl dw ,ce<li
menhlry rock,.. up to the top of the Hor:::etmYn. 

The relati,·e age of the igneou::; rocks, a'-'ide from th(' Pnleozo1,· awl 
:Mesozoic gi'€-C'D"tone lava�. is fairly "·ell e.::tnhlicJw<l. Thr gl-.,<·J,. 
stones are the oldest, followed in order by the S('l'pelllinl's (peri
dotites) , granodiorite. dncite porphyry, nncl ungite nlldt>--iit•. _\l
thongh some of the grwn;::ton<' lnnl:::. <llld p('rhap;:. al"o. !-'Ol1le of tlH' 
intru8Ye greenstones, are Paleozoic� the bulk of the intrn�in rr.wk.::. 
indndinp: ;rrerni'tOllt>i'. granodiorite, peridotit e� :1m1 (1arill' porpll�T.L 
belong t�bont the do� of the .Tnr:Js.::i,�. The angitr :lJHlP-i1,. i'"' 1l1•· 
onh· ig-neons rock jn the region under consideration thnt ent,.: llw 
�tuc'eous �<limen ts. · 
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STRUCTURE. 

The strike of the strata olde1: than the Cretaceous is generally 
northeast mul >:outhwest! parallel to jhc rock belts, and their dip :for 
the mo:"t part is to the southeast,. though in many pbces they are ver
tical. To jndge from the po>'ition of the strata alone it appears that 
those in the northwest portion of the Grants Pass region should be 
the oldest, :md that they should decrease in n�e to the southeast. 
Just the rewrse, however, is the case. The youngest rocks (Jurassic) 
are on the northwest, and the oldest (niica schist) on the southeast, 
with the Paleozoic between. This apparent reYersal of the natural 
order is due either to folding and oYerturning of the strata or to fault
ino-, by wlneh the older rocks are made actually or apparently to e •· 

owrlie the younger. It is Yery probable that both folding and fanlt-
in<Y haYe contributed to the complex structure of the region, bnt the 
pa�t played by ench is practically unknown and can be det€imined 
only by d etailed inYestigation. _ 

The most probable line of faulting noted in the re�on is one which 
crosses it from n ortheast to southwest in the Yicinity of 'Valdo and 
Kerby, "�here the Jurassic strata appear to pass beneath the DeYoni:m. 
..:\_ similnr line of displacement may occur in the southeastern portion 
of the .Appleg-ate region! between the Paleozoic rocks and the mica 
schists: but the eYidence thus far ohserwd is no� conclm;iYe. Both of 
these supposed lines of faulting haw been traced by Herslwy sauth

w:ud through the K1ninath liountains� und are shown on the geo

morphic map of the California E:arthqunke commission. 

METALLifEROUS )Il�ERAL RESOURCES. 

By G. F. KAY. 

INTRODUCTION. 
The mineral resources of th_e area under <'Onsideration are chiefly 

gold and copper, the former occurring in gold-quartz •eins and in 
pbcer deposits. Small amounts of silver are associated with the gold, 

and frQm the placers some pbtinum is obtained. Stibnite� josephi
nite. and cinnabar ha\e been found, but not in sufficient quantities to 
be profitably \forked. The r<.'gion in which these :minerals occur lies 

. within Jackson and Josephine eounties, and covers considerably less 
than half of their area.. The mineral production of these two coun
ties in 1907 had a value of $443;370. Of this .amo1mt about 75 per 
cent came from. the mines of the area l1ere described. For that year 
the value of the produetion of the copper mines was gr{'n ti.'r than that 
of the gold-quartz mi�es but less than that of the placers. 

I "  
·�· 

GOLD-QL'ARTZ MIXES. 
GENERAL DESCRIPTION. 

The mo�t productive gold-quartz mines "·hich "·ere in operation in 
this area during the smiuner of 1908 ''ere the Braden and the Opp.a 
The Granite Hill and Mountain Lion mines, although not now being 
\forked, haYe also been fairly important producers "·ithin the last few 
years. There are many mines and prospects on which work is not 
now being done, some of which have never produced, some of which 
have produced values of a few hun<lred dollars, and a fe,, of 'vhich 
have produced values of seYeral thousand dollars. At present some 
development is in progress on new proi3pects and on mines which 
were until recently dosed. The total gold production of the gllld
quartz mines of the area in 1fW7 ''us about $70,000. 

The goJd-benrjng quartz is widely distributed and occurs in small 
veins! veinlets, and brecciated zones, in several kinds of rock. J\Iost 
of the mines and prospects are in the greenstones, but some are in the 
granodiorites, some in metamorphose(} sediments, and a few prospects 
in peridotites or their decompo�ition product, serpentine. The ores 
are found in.several relationships in these rocks. In some places they 
occur in greenstones at considerable distances :fron1 other kinds of 
rock; in othe1;s: they are in the greenstones but at the contact with or 
nea r to granodiorites and related rocks. Some veins are par

.
allel to 

the schistosity in the greenstones. Again. some veinlets m·e m both 
green>:tones and sediments, and in such occurrences, it is not unusual 
to find rich ores near the contact "Of th<.';;e rocks :mel closely related 
to dikes which cut them. This relationship of the rich ore to dikes is 
also shown where the Yeinlets are in sediments only. In the peri
dotites some of the •einlets are at the contact "ith or near to dikes 
related to granodiorites. 

:Manv of the ''eins and veinlets haYe nHer produced import:mt 
bodies �f ore but only " pockets," some of which, although filling but 
small spaces, were remarkably rich, the gold usually having been 
coarse. In general, the main part of the gold in these pockets has 
been taken from depths less than 25 feet from the surface. 

The Yeins and veinlets run in all directions. Howe.-er, a com
.parison of the more persistent of them showed that more lie in an 
east-west direction than in a north-south direction. The dips of the 
veins v�ry greatly; most of them have fairly high dips, but some arc 
nearlv flat and some are vertical. The widths of the veins are usually 

0 less than 1 foot; a great many are considerably less, and in some 
places they form an intricate network of stringers. On the other 
hand. there r1re Yeins with widths of more than 10 feet ; in fmch Yein;;: 

a 'T!>e Opp mine was not examined. 
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eit11er "'horses�' ai·e present, separating the Yein into sereral paJis, -or 
there i£o> a decided brecdatim1 of the materials. 

· 

The n·in filling consists mainly of quartz, which is usually o:f a 
milky-"·hite color. ·In many of the Yeins the quartz bus crystals with 
perfect outline-:, indicating that. the deposition took place in open 
fissures. C!!lcite is frequently found with the quartz, and subordi
nate amounts of sulphides, chiefly" iron pyrites, but not !ffiCOlllll10nly 
arsenopyrite, chalcopyrite, and galena are also present. A .few of 
the •eins contain p�Trhotite. '111e_ sulphides rarely exceed . 3 per cent 
of the ores. At the Jewett mine, near Grants Pass, and the Home
·stake prospect, on Lightning Gulch, a branch of Canyon Creek, gold 
tellurides Occur. 

A study oi the filJings of the '�eins in different kinds of rock sug
gests that the nature of the country rock has not, to any appreciable 
ext-ent, influenced the contents of the fissureS: The gold is present as 
:free gold in the quartZ and also associated with the sulphides and 
tellurides, the concentrates at times being rich. 

· 

Few >alue.<: have been found in the country rocks adjacent to the 
Yeins. These rocks are in some places only slightly alt�red, but in 
other place3 they have been chloritized and in still others the products 
of alte1;:1tion consist of carbonates, . albite, quartz, and pyrite. .The 
presence of nlbite rather than seric.ite,. a mineral frequently found 
in the ·wall rock,:; of the gold-quartz mines of Ca1ifornia,a i;;, no doubt, 
due to tlJe fact that the.Oregon rocks, a;> indicateJ from the analy,:;es 
thus far made, are considerabl)· richer in sodium than in potassium. 

The lower limit of the zone of oxidation is in. generalle;;,s tha n 100 
feet below :the surface, but in places :it exceeds 200 feet. _ 

· The evidence sugge.sis that the gol d-bearing Teins are younger than 
tl1e early Cretaceous and older tlum the Eocene, but H>me of the >eins 
{lRsociated with til<: Paleozoic rocks may b� pre-Cretaceous. 

DESCRIPTION S OF THE CHIEF MINES AND PROSPECTS. . ' -

BRADEN 31L�E. 

The Braden n1ille is in the SE. :} .sec. 27, T. 36 S ... R. .3 W.! about 
3 miles :from Gold Rill. It is now owned by C. R. Ray, of Tolo, but 
during the past y�ar it has been leased to the Opp ]\fining Company, 
o:f Jacksomille. I am indebted to E. '\'V. Liljegran, mines manager 
for :\Ir. Ray, for information with regard to this property. 

This mine was located about twenty-five years ago by B. A. Knott, 
of Gold Hill. He began deYelopruent, ·the ores being treated in an 
arrastra Th� owner-:..hip .of the mine passed in succes..c:ion to se,·eral 
persons. one of them being Dr. James Braden, after whom-the n1ine 
is named. He sold to lfr. Ray in 1900. The greatest production 

• !.ind;;rl'n, Wl!ldl'mar, Trans. Am. lnFt. ::.lin.. En;:., Tot. :JO, 1901, p. 665. 
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of this miu� :for any one year wil,o; in 1!>01, when the nllue o:f the 
output was more than $;}0,000. 

The equipment of the mine consists of a 10-stamp mill, one giant 
crusher, four Johnston concentrating tables, one air conJpre,.,,.:or, ant1 

. machine drills. Tl1e plant is C<Jnipped with an e]edric pm,·er sy!':iem, 
the power being brought :from Tolo, on Rogue Riwr, a dist:mce of 
nbout 5 m iles. The prop('rty has been dewloped mainly by drifts 

·.along the Tein anu by winzes :md upraise,.; from these tlrift:'. The 
·win outcrops along the southeastern slop(' of a hill and dips sonth

eas:ward. The angle o:f dip of the Yein is greater t!1an tlw :lllg:le of 
·slope of the hill; hence the lower drifts on the ,·ein are at greater 
depths below the surface than those higher 11p on the Yein. There are 
four main drifts, one aboYe another. The aggregate lengib of these 
drifts is m•arly 3,000 feet, and the greatest depth bchm the sur
face-less than 250 feet-is in a winze from the lowest of these drifts. 
Th� longe:o:t drift i;:; the lowe,-t on the win. It has a length of more 
than 1.200 feet, and considerable high-grade o:r:e has been taken 
from the .winzes ruHl upraises made froni it. 

The rocks in which the oret' nre· :found nre fine grained ;mJ of a 

dark-gray color; in hand specimens smnll crystal,- of feldspar mny be 
seen. Und<'r the micro,.;cope the rock appears distinctly porpl1�Titic, 
the gronndma�s being microcrystalline. The phenocrysts are mainly 

plagioclase felu.c:par� but :t l('W crystals of lwmhlenrl<'. pmb;llJ]y 
seeondary from nugite; are aJ,-o pre:-;enL This roek i-= rt>latetl to the 
greenstone::, a large area of which lie;; in a northeast-::outhwe;;t 

_ dirl•ction in ihi!-l part of .Tnckson County. The nrea widt•Ji� ra pialy 
toward the south. The main part of th is la1·gp nrPa of �PPn�tone i;; 
thmwht to be volcanic rocks inierbeJueJ wjth Paleozoic sediments. b . • 

f 
. 

· The eYidence in faY or of the;;e rocks l 'cing Yolenmc consists o tht> 
presence. in many plaees, o:f amygJnloiJ al :mJ tnfl'-like chnrndc>r,.:. 
W"11ere such characters are vl;:,sent it is difficult to di;;tingui�h those 
greenstones which are of Yolcanic �rigin from tho:::e wl1irh Hl'l' fint>-
grained intrusives. -. · 

The -.ein in which the ores are found strikes about X. 30" E. The 
·a�:erage width of the vein is not more than 2 feet ; in pla<'('S it 
pinch;s entirely; in other place-=� instead of one disti1Jct win with 
definite walls, there is a brecciated zone, which varies from n few 
feet to more t1wn 15 :feet in ·width. Within this zone the ag{.!I'P!Dlle 
width of the quartz veinlets do�s not exceed 3 feet. I1J generaL the 
dip of the vein ' is about 25° SE., but in some plncc>s it j;:: ne:1rly fbt 
and in other;; the angle of dip is high. There are se,·er;l] fanH-:. hut 
they are of small throw-usually from 1 foot to 3_ :feet, rarely as much 
as 2o feet. These faults are approximately parnllel to one :mother. 

The
. vein fil1ing consists chiefly of quartz and sulpl1idc�<:; a wry 

subordinate amount of calcite is present.. The mmt abundam f:u1-
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� __:_-pHH-le-il:; pyriiP, but  ar:;enopyri te, c1Htleopyrite, :mtl galeun occur in ' 
�ma11 qnant i t ie,;;. The· be:-<t ntl ues nre fountl in tho:-:e parts of t he 
wjn ·wh ich nre richest in !"u] phiJt>s ; "·11ere ihe qunrtz i:-; compnra
t in.!ly fl'e1: from sul ph ide:-<. ihc gold cont ent is low. 

Dur)ng 1!:101 the aYentge yielJ o£ cnneentrntes was 1 ton from enry 
12.:2 tom: !>f. crude ort' ; these (·oneentratp:-; 1wd nn. an-rage :value of $26 
a ton. The n wrnge gold :md sih-er content of more than 3,'jOO tons of 
ore treated jn 1!)07. was 'Torth ribout $0 a ton � the silwr (·on tent was 
worth ouly nhont :!.� cents a ton . _\.bout G:i per eeut of the ralues of 
th e ore,.; was san'<1 by amalgamation aiH1 nhont 2:J JWl' crnt by · con
c.entrnt ion ; the remaining ntlnes ·were l ost in the tailings. The eon-
emi rates were shipJ)ed to Selby and to Tacom:�. 

· 

Th e main part of the production of the mine has come from two 
>=hoot:-. which are nearly GOO feet a part on the lowest drift of tht> mine. 
One of the shoots extended along the win in this drift for about 55 
fct•t. lmt in n winze its width increased to about SO feet, belo"- wh ich 
H. nn rrowd ra pi lily. The direetion . of the ::;hoot. was the same ns thn t 
of the dip of the win. The other shoot h a d  a lengt h :tlong the strike 
of the n·in of iJ feet ; in n winze from it the l ength increased to 12.1 
:feet: a t  the bottom of the winze. which was rnn 200 fert below the 
drift. t he Yali1es were 10"\Y. The direction .o£ this shoot 'Y:lS nbont 
s. 50° E. " Usually the best Yalues were fonnd along tlle foot "\Ynll of 
thi.,; ;..]lOot, nlthough in pla ces the 'mines w·ere uni for�nly distributed 
across the Yein! which l1ere l1a d  an a wrnge width of :�hont J S  inch es. 

The zone of oxidation does n ot extend t o  a depth greater th:m nhont 
100 feet below the surface, and in parts of the nin !"lllphille ores arc 
fonnd nt depths considerably l<>ss. ).Jong the f:1ult pl:lne;.. the orPs 
sho"- enrichment. 

· 

GR_\::\"lTE l l lJ.L 3T1XE. 

The Granite  Hill mit)C ],., in se.c. �fl, T. 3:; :=:.., R. 5 \Y . .  near the north 
boundary of the Grant;: Pa:o;: quadrangle. _\. good ·wagon road runs 
from G rants P:1ss to the mine, n distance of about !) miles. _\.t. the 
time of my \"isit (.July, HIOS) this mine had b:::-en dosed for se>eral 
months and all the workings were £}]('('{ with water. From l\Ir. C. )f. 
:MorpJJ_y, the fonner superintendent , many of the following facts were 
obtained. The mine is now owned by the American Gol dfields Com
pan:·� which also owns the property in the Yicinity, including the 
Reel JD:cket and Ida mines, on which seYeral hundred feet of deYe1op
ment ·work has been done. The present owners obt ained the Gr:mitP 
Hill property in 1901, and almost an the d eYelogment ·work has hren 
done since that t ime. During tl1e years H.lOi to 1!l07 the value of the 
production "was more than $65,000. the largest output having been in 
1905. 

" "  

The mine is eqnippeu ·with a :!0-slamp Jl l i l l .  ''"h id1 hfl:- a <·:tp:l,· i i .\" 
of 100 tons a day ; a cru:-<hcl': co11centra t ing bhle,;, enf!·im::-: com
pre:O;;ors, hoists, m:JCh i11c lhi l l s. nm1 n ""\Yorth lngton minr> l'Ul1JlJ. 
Electric power was used. \Ylwn the mine wa:; i11 operat ion a ;;  m:llly 
as 50 men were employed. 

The mine was developed by "-orkings w1Jieh a g:grPgntc nenr]�' :3 ,000 
feet. A Yertical shaft of 4:?0 fed intersect,.; the vein nt  n Jepih of 
about 120 feet. From d epths of 200, !100. and 400 feet on i.lw shaft 
crosscuts were run to the Yein :mel drift s  mndl' along the wi1 1 .  Tht' 
profit able ore betw('('n the len·ls "·as stopNl out and rni:=:e(1 through 
the shaft to the surface. 

The coun try rod;::- are rclnted to the g-rnnoJi ori te:-;, a narrow l ong-ue 
of which ext�nds >:m1tlnvnr<l into 1hr  Grants Pn:-::=: qnndrangle fron t 
a larger area o:f these rocks in  the Tiiddlcs <]naclrang!P. To th<; <':H 
of the granodiorites is green:ot onr :  to tl1e west. ,.:crpcntiJw. .\. t ih· 
Gran ite Hill m ine thr val u es haw Lecn found onh- in the :;!Tancd i "

rite. but · at the Reel Jacket and Ida mines they ;ccur in tlw green

stone. 
The vein runs in an east-\\est. d irection and has an a\-erage 1Yic1th 

of a bout 5 feet. In pl aces the win is brecciated! tJ1e :frnchtre<l zmw 

having a maximum width of ahout 20 feet. Tlw dip of t lw will i:

about 70c R. The Yein filling cow-isis of (] ll artz, pyrite. cbal cop_nit l'. 

and galena, carrying gold. The ;onlphi cles compri:-e nbont mw-hnl f  of  
1 per cent of the Ol't!:-', nna US eOJH'l'll fl'ates t]w:_r y i rJ<l nhont $1:-l tO the  
ton. Tl1e average p:o1d Yalue o f  all th e ores treated i n  1!101 wa;:; a l 1ont 

85 a ton. 
· 

l\!r. l\forphy :::iated thflt the richest. ores \\·ere foun d in f;}JOot:-:. nf 
which tht>re ·were three, eflch lun-ing a length along the Yein of nbout 
150 feet. .and a d irecti on oi' d ip to the we;:t of sonth. 
. 

The zone of oxidation exten d::: t o  a dPpth of more tllfm :?00 fl'et 
:from the surface, and from the oxid izPrl ores the best valne,.: ''"ere 

obtained. 
::ltorXT.\ 1 ::\  LIOX ::'lfJXE. 

The Mountain Lion mine is in the "\Yestern part of i'k. i, T. �S :=:.., 

R. 5 \\. It was discovered in 1 88!) by the 1\Ic:::srs. Daile�-, who, wi th  
:M:essrs. Davidson, .Jewell, a n d  Harmon, are t h e.  present owners. �o 
work has been done on the property for SHernl months. The equip
ment coniists of a 5-stamp mill, with concentrating tnhb::. ('om

pressor, and engines. \Then the m ine wns in opemtim1, :t<: many n �  

25 " nien were employed. 
. The property has been extensively de,-eloped, there beh1g nbont 

8,000 feet of crosscuts, drifts, and other workings. "'\Vork ha,c; bct>n 
done on hvo veins, which nre in" greeno;tone and !-!late::: an-1 'Yhich :1re 
close to the contact of tJw_:::e ro,·k;:. with_nn :�rea of grnnouiorire. Thr 
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>5lates O�(·ur a,:; natTO\\. Ien,.:ps in the green;:;tone�� m1d ihe Lc:::t Yalue;:; 
of the ,·ein::: ll:1n: been ohtll illt:t1 nea r  the �Oi1t:w1 " of the grl'enstone::: 
and the :-late:::. The better-defined Yein of t he two has a d il'ect ion of 
X. 80 ' "\\-. amf dips 65� S. It �1 rerage.-; about. 1 foot in width a m1 i s  
fault ed a t  mnny plac-es. The Ycin fjJ l i ng consi,;:ts chiefly o f  qllnrtz, 
calcite. and sulphid{',.;, the Fulphidcs con:otituting nbout 1 per cent of 
the whole. Owing to the preYalenee of faults the vein has been diffi-
cult. to follow. 

· 

TJX PX:'\ 3IIXE. 

The Tin P:m mine i:; in the SE. :l sec. 31. T. "3() S., R. 3 ·w.� on the 
d i Yide bt>t"·e<'n Galls Creek ntH! Foots Ct-eek. The property Wa:-5 
locnted mtmy ye:trs ago. It is now o\\ned by the Pacific American 
Golll-3Iining Company. T. T. Barnard \\as superintendent during 
the summer of H l08. 

Tl1e mine i;. eq·uippetl 1Yith a lO·stamp mill, a Blake crusher, and 
two concentrnting tables. .Xo lnrge bpdy of profitable ore has been 
:found! although more than ·1 ,200 f�t of drifts, shafts, and other 
workings han: been made on the Yein. 

The counir3· rocks in which the ores occur are slates, limestones, 
and greenstones! the greenstone-; apparently being intrusive i n . the 
sedimentar�- rock,.:. n1though Feme of them may be ,·olcanic. The 
direct ion of snike of tl!e sediment" is n hout X. 13 : E . . The :otrike of 
the Yei11 is bet \Yt'ei� IJOrthmst :ma Pa:=:t . ant1 the dip i :=:  nearly nrtict11. 
The width of the win Yu ries from Je:os than 18 inches to more than 
G ft>et of sGlid qunriz between dt>finite w.nlls, which are usually hut 
10lightly n 1trret1. In places there is a gonge from 1 to 3 inche:-5 ill 
wid th . Thi;:; materi:ll is ch:r l ike! but it contains carbonates and sul
phides. The chief Ya]ut>s of the Yeiu nl'e in the s

"
ulphides, which run 

about $GO to the ton. The sulphides are pyrite and galena. wh ich 
togPther eom.-titute h�=-s than 2 per cent of the ores. Some fa ulting 

· l1a:; oecurred. · · · 
The zone of oxitlat ion reacl1es a depth of more than 100 feet. 

STAR )liSE. 

The Stnr mine is in l"e.c. 6, T. 39 S., R. 4 T\'"., west of Thompson 
Creek anc1 nlxmi 4 miles from Applegate p05t-office. This property 
\\as Jo�ated iu 1S9G by J. J. Kunu tzen. Very little de-.elopment work 
-was done until Hlo...t.., -when E. B. Htmkins and Harry X. Morse became 
the O"\iners. 

. 
Tl1ey spent about $20,000 in development. Thus far 

only about 800 tons of ore hns been milled. The gold content was 
lo", running only from B2 to $4 a ton. 

The 01·e · was quarried from .an area of fine-grained greenstone in 
which there were numerous F.mall !"tringers of gold quartz running in 
various directions. So distii1et Yein ·wa s found. 

. .  

• 

) 

THE GRANTS PASS QL"ADHAXGLE DISTHJ CT, OHEGOX . Gl 

) 1.\  Ill OF Ti lE  )IJ�T )1 1�£. 
The )ln id of 1 1w )J i,..t mitw j,. in H'l'. 4 .  T. 3!1 S . .  H. .J \Y. It is 

ownet1 In· "\Y i l l ia JH "\\"right .  wlw Jid t'tmsi (leml.d t• work 01 1 t lJt' JH"o]J· 
erty Jm:i11g 1 90U, but �u ,..pend ed operntion,.: in )lay: 1 ! 107. During 
the snmmer of 1DOS it  was lxm Lletl by the Sonth Oregon )J incs Com
pany, and prepa rat i ons were being made to cnnd net exteiJsi\·e dew}. 
opments. More than 500 feet of wodc mainly in ,..-ha ftc, aud drift::.: 
bad already been done: and compre;;sors :uH.l lwi:::ts \Yel·e h.:ing 
installed. 

The country rock is g-reenstone. The gold·lx>ari1Jg q iwrtz occnr;-; 
in veinlets, ":l1ich nm in Yari ( lus d i rectio;1s. One of the most }Jt'l'
�istent of these runs .X. 8:) 0  11·. and dips ti.)< �- The Yalues nre i rregn· 
larly distri buted through tl : e  q n n rtz. \Yh il·h i>: fa irly fret• from ,::n l ·  
ph ide.s. Of tlw snlph i lles. nrsrnop�Tite  appears to be more pn•\·tdt•n t 
than pyrite . Calcite is subordinutc. 

.l EWETT JIII:KE. 

The Je\\ett mine is close to the boundnn behwen sees. 21 nnd 3-1-. 
. T. 36 S.: R. 5 T\T., about .f. m iles from Grant:-: Pa=-s. lt was d i:-:eon•rerl 

about 1 8SO by Thomas Je,wtt. It n ow belona...; to tlw t;�tate of Ben
jamul Henly� of San Francisco. During tlte s��mmer of l ! !(b 1 1 0  'n;rk 
\Ya;; being J oue, bli t J. T. B onrl'. tl1e ;;nperintl'rHlPnt . ,..t att•d thnt d· ·
Yelopnwnt was :-:oon to be resmnell. ...\ sl10rt t1ista)ll"e frolll tl H.' m inP 
is  n iJ-stnmp m ill.  There. m·t> st-n:n dn im": on wlJi<"h more tlwu LiOO 
feet of wo.rk has been done. 

The count.rv rol'ks ar<' intru:=:h·(.' .!!l'PPnstmw.� do-;p]y relah••l to :.raL · 
bro. Xenr tl�e workings a dike of granod i orite eui t illl! i l lt' g:n l�bro · 

was · ob>-erwd. The ores do n ot or·l•m· in a niJJ wi t h defini te \nll:::. 
but in small stringers in a bret>ci ate(1 zone. ''"h icl1 i:-: irregular IHlth in 
direction and in width. The moA prnnouncpJ tlireeti on is llbout X. 
20° ,V. In places the "·idth of the zone of Lreecia tion is mtn·r· than �0 
feet. The fil ling bet\\e.en the fragments of the l Jreceia con:-:i:-:1.-; ehit'fly 
-of quartz and calcite, tlw lntter hein:;r subordina te. Irrt>,!..rnlarly lli,; . 
tribute<} through the quartz i!" :1 sma l l  nmonnt of pyrih·. pyn·l 10titt>. 
and a aHstenin a steel-g-ray mineral . \\hich "·hen boi led 'ri t h  mll· t 1:> � • • 

centrated sulph nric aeid g-in-'s the pnrplish-colored react ion char
nct eristic of a telluride. The propc·ri i e::: of ! l te  m in<'ral con\•:-:prm•1 to 
tho>:e of sylYanite. It was fonnd witlwu t difficnliy in scYeral toiL� of 
ore on the dump. 

HO:IfESTA:KE I'l:OSP.ECT. 

The Home.stake prospect is on tlte mnin branch of Lightning G ukh. 
a tributury of Cam·on Creek. 'Yhieh finw>: into Jo:-;ephitw Cn•p];: :tl •ont 
4 miles a�Ye its ju�ction \\ith 1Jliuois River. It 1nl:s formerly O\Yill'a 

j I 



by the Lewis an<! Clark < i old  )J iu ing l'omp:!lly. lu t t  j,.; uow ownt>a by 
tl1e l l ome,;takt• )l in ing Comp:my. of whi,·h E. �\.. )icPlll'rsun, .  of 
Kerby. is man:1ger. 

The e!Jit'f tll'Ydopnwn� on t h i:-:.propt•t·ty is _a tumwl nhont l l:lO fl'"et 
long. The .:ountr.r rock is a somP\Ylwt !-!iliceous green:-;ione, which is 
in place:-; ckcidt.><lly l-'C'ltistosl'. Yeinlds parallel to the scl1 isto:>ity con
tain quartz antl ca lcite, :i th w!1 ich· a re n:-:sol'iated nai.i\·e g-old, gold 
telluritk. nnd 1 ron pyrites. The Yalllt'S are irrt•gnlnrly distributed, 
sonw of the ore;:; bt>ing rich. The strike of the sdtistosity is· north a_nd 
::.:outh ; tlw dip i,- (;.i o E. 

OTHER :uiXES AX D l'JlOSI'ECTS. 

Xot far :from the Homestake are otlwr prospects from which gold 
tellurirll's nre report1.. �l. · Of the.'<e the Booth prosp<>et , on tlw west · 
fork . of LightJJing Gulch, nnd the ·Cha1lin & Finch prospect about 
1� miles from tlw lteml or Cnnyon Creek, nre the most impminnt. 

Tht•re n re !Se\·era] other mines nnd prospects which might be de
>'cl·ilw<l. hut they "·oul d  present no new fentnres. Among such may 
be mentioned the :Michigan mine, Bill N'ye mine, Lawrence mine, 
:\Idiurtry m.ine, .Alice gronJJ, _Gold Pick mine, Gardner prospect, 
Pratt pro>-pect, Millionaire mine, Oregon Bonanza mine� Oregon 
Bellt> m ine. Gray Eagle pro>'pecL nnd Owl Hollow prospect. On 

· t1w fir;;:t !-'eYen of the,.:e 110 work lllls bt'"t'n dont> for ,oome time ; on each 
of ihl'  ot lwr,.: n sm:11l nmouni of uHelopnwnt i;; being done. Chief 
among the .. }Jockets "  of ore that hnYe been fonnll within the aren · 

nre the Gold Hill, the Roaring Gimlet , the lleYenue, the Stenmboat, 
. unu the Hnrrison. The locations of these ure shown on the m�p. 

CONCLUSIONS. 

. The gohl-fjunri.z nins :md winlets o:f this nren are in a ll important 
fentur<:>;; l"imil:1r to those of the Hi(hlles qnadnmgle. which were de
scribed in Bttlleti n  3-!0 of the SuneY. Of the many nins and vein
leis on whid1 work h as bt>en dm1e :f;w hnYe develop�d 1nto profitable 
mine� :md the outlook for profitable gold-qu:utz mining in the region 
is not encouraging. This unpromi:::ing condition is due to the struc
tqral features of the rocks of the area . . These rocks, previous to the 
minerulizntion, l1ad bt>en so fractur�d and fissured by earth move
ments that later, when precipHation took place from the gold-beuring 
solutions  passing tl1rough the rocks, the gold was widely d.i>'semi
nated and not concentrated into definite lodes such as a re favorable 

· to gold-quartz mining. :.\foreowr, the .. difficulties of mining have 
been increased by faulting subsequent to the formation of the wins. · 
To the widespread d istribution of the values, howe\'er, is due the 
fact that placer gold is found in so many of the streams of this part 

• 

of tlw country. Tlw Teins :� ml yein l l't ::: carrying t lw gold l t a w  t)t 'L' I I  
umll•rgoit Jg l'ro;;ion for l l Ht l lY t hou,..mHl;; of years. :l li<l rl n riJJg 1 ! J i �  t i l l le 
the gold has j ,,., . l l  e:trl'i1•J hy watN :tn t! hy gra ,·ity inio tl1e �tream 
beds, from which it has been nncl i,.; beilll! lllined. 

PJ�ACEH MIXES. 
GENERAL OUTLINE. 

The placPr m ine:-: of .Jack::on antl .To;;cphinc coui1t ies pr<)(l need i n  
l!JOi gold t o  ihe Y::tl ne of B�.:!!J,;ii5, of which $101,122 caml' from 
J�1ckson County nnd $12LSi>3 from Josephine County. )lore than 
75 per cent of tlw production of Jttd�:-:on County and more tll a n  30 
per cent of that of J o;-;ephine County came from the area de"cribP<l 
in this report. The chirf districts contributing t o  thi;; prot.lnd ion 
are the Gold Hill,  the Foots ·cret>k, the .\pplegntP� a J Jd  tlw ,Jn ek,.;on
,.illt> districts, in .Ta ckson Connty : :mJ the _\1thoH;;e nnd �nekl'r 
Creek. th<� \Yilliam� Creek, the \Ya]do, and the Kerby llistricts, in 
.To:-:ephinc County. 

The gmvel deposits that nre being mined in these di!'tricts Ynry i� · 
thickness from a few feet to more thnn [)0 feet. The :tYerage thick
ness of the gravels of nll the important  mines is more thnn :!0 IPPt. 
The material of the deposits ranges from fine da): with lm t few 
bo·w]ders to gravels thnt contnin bowlders wcighinl! seYeral t on::. 
The bovddt>rs are,

·
· n s  a rn]P. fairiy well rounded \Yhere the gmait•nt:-: 

of tbe strenm,- n re �teep, but ''"here t h e  gra cliPJJt,:; nrc flatter. t lw�· are 
!"nb:mgular ·:mel PW�II :mgnlnr. The preclominatiJtg howh1t>r,.; in the 
gruwh: are gremstone, but the hinJs uf l.Hndtlt>r:-: Yitry in the 1lifferem 
stNam bed,; i n  acconlanee )Y i t h  the Yariow; l;:in<ls  of rode iu \\·hich 
tl1e Yalleys h :lYe bPeu enL In many of tht> dt•po;:its  the coar;;e:oi 
materi:-� 1 is nt or near ihe Jwd rod;:, hut in ;;omr the howldrrs are ::Pmc
what uniformly di!'tribnted throughout. the ;;t•ct ion of the graYek 

\Yitb but one exception the plaeers are :in grawl::; clot'cl�· a,.:soeiatecl 
with the present stream,:;, the depo:-:it s  bt>ing e1iher · h1 the prc!'rl l t  
stremn becls or on terraces nfit many fl>et above them. The <�xception 
is at  the High GraYel or ·��lien Gulch mine, nenr \ValJo. Here the 
gravel<; are of Cretaceous age a nd lie on the divide behn:•en the ca:::t 
and west fork> of Illinois River. 

The gold content of the grnveJs varies gr<'nily. In some of ihr. 
best mines the average Tulne is from 20 �o 4 0  ct>ni s  a cubic ;:ard. 
The best values have n;;:ually been fonnJ at or nenr the bu;::e of the 
deposit . .  J\Iuch of the gold i>- fi11e� but. nuggets are. frequently fouud. 

:Many of the .placer deposits hnve n bed rock of gieen!"tone, which 
is in place>' considerably decomposed, fractured, a nd fissured� many 
of the .fi,.,,.:nres being- filled with winlets of quartz. Tint tlw grawls 
coniui.nin� the gold

..,. a re by no means confined t<:��ns  of grecm=tone. 
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t-5mlw. of tlH' plact:r,; hnn� a lwJ rock of gnmo<l ioritt:� !"onw of :-:.•qwu
t im•. :HH1 :-:ome of slate._ In tht.' \Yaldn di;:trid grawl� art> !wing 
minf'\l w h i d1 l ie on CretaCPon,; <'l.lll!,!IOmt•rntt::-: :mel :-:an<l:'-tOJw:-. )Inch 
o:f tlw materin1 of the depo,.,its ha:-: been tr:m:-:JHWtecl :for cnn,..idl•rahk 
d i:-:tn nces. nm1 Jwnre its origin hear,.: no imnwdi:1 1c  rt•la t ion to t lw 
rock on which i t  110w lies. As the ,!!recnstoi1es a re the most wilk
spread rocks of the IX>gi_m; and as frm� them m uch of the go1J of tht: 
quartz mines has come, i i  i,.; rea�mab1e to cmwlnde tl1nt mneh of the 
pbc<.'r f!old ha,..: conw from the Yein;.; and reinlets of the :r-reen,;ion<' 
:1ren:-:. Rut inasmneh · n s  gold-h;_•nring <]nart z is foullf1 nl:-:o in othc>r 
kintl:- of r• wk in thi,- region, the� hare. no t1onbi. cont ribu t ed goli1 
to tlw plac{'rs. The usual !;}opt> of the beJ rod,; is abont 1:-}0 feet to 
tiw mile. 

Placer 1i1 ini_ng i,.:. carried on rhiefly during the first hn1f of fh(' 
yenr. when the supply of water is most nbundant. A fe"· mines are 
l-'O l'quippl•il t hat the1·e i� Fuflici('nt wnh•r !o oper:1t e  t lwm for n gr(•ater 
pnrt of the :tear. Only one minl·, 1lw Champlin ,  on Foot ,:: Cret'k. j ,;  
equipped for dredging ; the other im!>ortant mines _ure equipped for 
hydrau1icking. The gronncl-slnicing method is used only in the small 
mines. 

In many of the mines from three to fire nwn are employed, bnt ns 
many as fifteen are employed in some of the larger mines ·dnring tlw 
mining season. 

GOLD HILL DISTRICT. 

In the Gold Hill district there �1 re no large pl nrer minC's. The 
most important is the Blockert m ine. on  Galls Creek. On the same 
stream "·ork is_  being done on :1 fe"· otl�<'r properlie;:;. The gra.-els 
worked nJ•e in the vresent stre:un bed. Tlw hydraulic. method is  
used. On Sr.:·dine Creek nlso some mining is being a otie. 

It h of interest to note thnt during the summer of lliOS prepara-
tions were being made to mine, by electric dredge, d eposits to _ the 
south of Kane Crt'ek, in the t�\r. :1: Sl'C. 36, T. 3li S., R. 3 1Y. The 
Elect ric Gold Dredging Company. of which H . ..A. :\I:msfield, of 
InJinnapoli�, is manager, had nlready began work The electric 
power sho>el to be used is eqtfippecl ,1-ith thrt'e 1i10tors, orie for hoist 
ing the d ipper, one for swinging the crnne or boom, and one on the 
crane or boom for crowding the dipper jnto the bank. The cnpacity 
of the shorel is about 500 cubic yards in ten hours. The electric 

. power is brought from the Tiny dam on Rogue Tiin�r, 2 miles :nYay. 
The wnter to be used iu washing the graYels is obtained from reser
voirs on the small stream "·hich flows tl�rough the J)roperty. · The 
material of the deposit is fine-grained clay and gran�] ha,�ing an 
nvt>rnge thiclme.':'s of about 18 feet ; ''ery few bowlders n re ph'sPnt. 
The bed rock is slnte witl1 n ::trike <if X. 55° E. and a dip of  abont 
i0° SE. The slates haYe been ronsitlerably altt'reJ. 

I 
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FOOTS CREEK D I STRICT. 

There arC' se\·eral placer mines on Fooi::; Creek. Of the�c-, t l tt: d11ef 
producer i;;; the Champl in  mine, locateJ on the creek ju�t. beJ o,r ihe 
forks. The other mines nre the Black Gold Channel and Cook. on 
the Left Fork, and the Lance and Glen Dit ch on tlJC Rif!ht F;Jrk. 
For the notes on the mines on the forb, I am indel.JtcJ to 11Ir. Diller. 

CH.A.:!IfPLIN 1\liNE. 

The Champlin mine is on Foots Creek, nbont 2 miles from jt;;: jnnc:
tion -with Rogne Riwr. It. is owned by the Champl i n  Dredging Com
pany, of Chicago, "·hieh bought the property in lfl03 from Jir. Ln nce. 
of Gol d  Hill. In tl�e :;amc :year the eomriany COJJStrud l'll a lmd;:et 
dredge equipped with ;;:team power. In XoYemher: lflO;;: electric 
power was installed . the co!;t of minin!! bein!! iherebv reuuced about 
one-hnlf. Thirty-si� buckets nrc usecl, each

�
of whi�h lwhl.s 8 cubic 

feet of material. 
The average depth of the pay gravel is about 35 feet, hll l deposits 

to depths of 46 feet have been mined withont reaching bed rock. 
:Much of the material i s  less than 5 inches i n  J i ameter. l�1t lJmYhkrs 
of large size a re numer�u;;;. The he:-:t value,; nre fom;d in a IJl ni�h 

graYel, which is generally n�achecl nt �1 depth of about. 12 ft>l't. Thi 
gr.avel is from 8 to 18 feet j n  thickness. Below it i s  n fine pl(lstic 
clay: which i� difficult to hanJle: and which carrie::: practically JJo 
gold. In the present worldngs this clay is n ot l wing minc,�I The 
property contains more thnn 1 .200 acre" of placer f!l'Ol ! ll •1: mn('h of 
which has been thoroughly prospecte<l and found t o  c:l l'ry gohl. 

BL.\CK GOLD OH�::\EL �l l ::\ E. 

The Black Gold Chnnnel mine is on the Left. Fork of 1:oot� Creek 
in ·  sec. 12. T. 31 S., H. 4 \Y. H i,:; leaS<'d nt t lw .prp,.:pJlf t inu•: 
In the bank is exposed about 1.3 ·feet of unstrntifietl f!rHWl,.,, .. ·oarse�t 
below, and c-optaining bowlders up to 1 8  inch es in dianwh·r. Tht;>n• 
lS Very little fine materia) i the OOW)c]ers, whid� .:ll'C a11JJO"( !I ll. 

of greenstone. are snbm�gulnr to fairly well ronnde<l . The hrf!<' 
bowlders are handled by a derrick. Two giants are 1 1:-e<l n n·h·r a 
head of seYeral hundred feet. The grawls n re forced npw:ll'<1 for J :J  
fret oYer a n  e]{'Yntor. but the sluice i:lke:;; t h e  mntC'rial : n  f(•t•t n hnn 
bed rock The m ine

, 
pH of the pre::<ent working>- ha::< :u; a n•a nf 1 i 

-acres. _-\. large area down the f'trt>mn l1as nlrenJy b{'P!l worb:-.1 o,·,·r. 
_The bed rock is f.:] ate cut by dikes of greenstone: The ,.:trik<• nf i h 
slates is X. 10c E. ; d i,-t inct joints run about X. 1o =· "'· :Xmlwr< l l l>
. small Teins a re  prc;;:ent; . anJ ha\·e n general nortlwa:4-,.:out l nH'"t 
direction. ·� - _---:-

--- --- ---



COOK .lUXE. 

The Cook m ine is in the S. t ::zec. 13, T. 37 S., R. 4 ,Y, The pay 
gravel is: in places, plainly stra1 ified, and con:::ist ,-, mainly of fine 
graYel and day. The stream lx>J ha .;; been mi neJ for one-fourth of 
a mile. The bed · rock is made up of greenstone and slates cut ln· 
numerous greenstone d\kes. It has bPen greatly sheared and faulted. 
One fault nms N. 75° W. and dips 31 o· K. ;  another runs N'. 53° E. 
and has been traced for nearly one-fourth of 3 mile. 

L..-\NCE �IL�E. 

The Lance mine i;; on ti1e R ight Fork of Foots Creek, in the SE. t 
sec. 22, T. 37 S., R. 4 1\. -It is owned by the La nce Brothers. but 
is leased at pre>:ent. The bnnk has in pla ces a thickness of -:?0 feet ; 
much of the material is fine. Tllf' hPd roek consists of lensPs of lime
stone in slates, which are cut by dikes of greenstone. The bed of the 
stream has been mined for about - one-third of a mile, and there is 
still considerable good ground to be mined. 

6LE� DI;I'CH AXD OTHER )fi�"ES. 

The Glen Ditch mine is near the head of the Right Fork of :Foots 
Creek It is owne.J b.'· Boling Brothers. The 'stream bed has been 
foll owed · for some distan ce, but much good ground remains to be 
worked. The gra w]s are about 1.3 feet thick. 

Other . small producers on the Right Fork are ti1e :Mattis ancl 
I ' · Hausman mines. 

APPLEGATE DISTRICT. 

The • ·hie£ mines of the Applegate district are located on small 
�treams :tlomng into Applegate RiYer . . The most important  are the 
Layton mine, on Ferris Gulch ; the Johnston and the. Benson mines, 
o n  Humbug Creek ; and the Brantner mine: near 'the mouth of Keeler 
Creek. 

· 

LAYTON :!\liNE. 

The Layton mine is part of the �tate of J. F. Layton. The aYerage 
thickness of the gra>els is about 25 feet and the width, from rim to 
rim of the pay channel, is more tiwn 200 feet. In much of the 
material the pebbles are less than G inches in diameter and are u:-uall> 
subangular. The largest bowlders are in the bottom of the depo5it 
and in ph1ee>: they are considerably decomposed. The be..c;t >alues 

· are found in an old chann<>l about 15 feet below the lewl of the 
present stream beil. In tl) is channel the full i::: about 4 feet in 100 
feet. ·. The goll] is usually in small flake::;, but nuggets are al:::o found. 
The bed rock is greenstone, which in plae(>s is distinctly ,·esicular 

I 

am1 gre<l t ]�· frad l ll'Prl a iHl n•ine<l . :-!onw of t h e  winh•ts art> a,.. m n<'h 
a::. 4 indw,- i u  11· i ,l t h .  'XnrnnY b:mrls of i-laty rock n re i J J t t•rbedrled 

with tlw \'O] r · : I J l ir• J'Ol'k>': wh iel t hnY(' a r-:t r ikP of about X. ·10° E. aJJLl 
dip to the �ont lwai't. 

Min ing i::: carrierl on Pach �·Pa l' from Fehruary nn t il Septembc•r. 
The early m iner!" l w d  a sm all ditch with a _l)eHcl. of 100 feet, bnt �Ir. 
Layton pnt in two d itches, the upper of "·hich is 21 miles long and 
the J ower 18 mi les. The wni er of bot h i!itchPs comes from \Yilliam.o 
Creek. Two giant::: are used nmler a head of ahout 300 feet . Fire 
men are generally employed: and the amount ·mined off each year i-o 
some11·hat more than 1 acT<'. The propt'rty wa,.: :::cc·nr<'d by the pres· 
ent mmers i n  1817 .an cl sinee that d a i P  m inin� ha::: bt>en carr ier1 on 
each year. A considrrable arPa of good gronnd.remains to be ''a shed. 

,TOII� 8TO� ::\I l K }�. 

The ,John:::ton mine is in sec. 11, T. 3S S., R. 4 I'L, at t he junction of 
the wesi hrnnch witl1 the main Humbng Creek The prp;.ent owner j<; 
\V. H. Johnston. The bank averages about 8 feet in thickness and 
contain::: considerable cla3·: in '"hich t lw 1nain Yalues are fonn(l. 
Bowlders of green:::tone and gr:modioritf', from G inches to more than 
8 feet. in _ diameter. are prPsent. l\Iueh of the mining has been eon. 
fined to t]w bed of the stream. The bed rock consi::;ts of fine-gra i netl 
greenstone. mueh frnctnrer1 and veinNJ . The m ine is equi]1ped fGr 
hydraulicking. the water::; being brong-ht from Hmnhng C'r('r.k. TLe 
supply of wat er is ;:::o :::cn n ty thn t . in �eneral. the mine can n or he 
operated for more than thre<> month,: each year. ::\fining hn;;. lwrn 
done on thi �  �;trf'am for morf' than thirty year"': dm:ing wl1ich time 
more than 30 acres has been mined. 

RENSOX CITIXE. 

The Benson m ine is on Humbug Creek i n  sec. 14, T. 38 S., R. 4 \Y. 
It is owned by S. I ... Benson. The property consist.;; of ahont 1 m ile 
of the stream bed. The gra,·els nre abont 20 feet in thickne;.;s .ani-l 
wntain man�·· large angular and subangnlar bowlders. which art' 
rath.

er uniformly di;:::tributed throughout the secti011 of thr dPpo"it. 
The gold is found mainly in the bottom. The bed rock is grPen;::tone. 
This mine l1a::: heen in operation for mnny yea�s: but was n ot equipped 
for. hydraulicking until the spring of 1908. 

BRAXT�EP. CI!!�E. 

The Br:mtner mine is on Appl Pgnte R iwr: · near t]w mouth of 
Keeler Crt'ek. It is owned h�· D. H. :Mansfield. In the prPSf'nt work
ings th:._ sands and gm>e1!> ha\e n thickness of 30 to 35 feet and ;::how 
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"' distin.ct !'tr-Jtification. :?,Iany largt> anguh1r and subangnlur bmYlders 
are founJ at and near the ba� of the depo:-<it : .All the material :lb<n-e 
this is fa idY 'n-11 ronnde<l :md eontninl' few bowlders. The bowlders 
are chiefly � of greenstone and are compamtiwly _- unaltered. The . 
EUrfuce of the .terrace now being workt:>ll i:" :1 bout -!0 feet ubove Apple
gate River. The bed rock is dt>eomposed greenstone. · The mine is 
equipped for hy_draulicking, the water ust>d haYing a preSsure of 
about 100 feet. The large bowlders are handled l).Y derrick. There 
is sufficient. water to operate the mine for nbout three months of each 
)·ear. Altogether, more than 20 acres have been mined, and consid
erable good ground rem:Jim; to he "·aslH�J. 

JACKSONVILLE DISTRICT. 

In i l w  Jaeksonnlle diotrict is the Sterl ing mine, th(' most produc
tiw placer mine of ;:;outhwestern Oregon ; also the Old Sturgis, tl1e 
Spaulding, and the Pearce. 

· 

STERLI!' G 1\[I:!\E. 

The Sterling mine is ()n Sterling Creek, a branch of Little Apple
gate Ri>er, and is about S miles from J acksonYille. It is owned by 
the Sterling 1\Iining C-ompany, of which J. D. Heard is manager. 
The property includes ahont 2,000 acres, extending :from a point 
below the month of Sterling Creek to the head of Sterling Creek and 
over the diYide to Griffin Creek. The graYel bank on the west side 
of the pre...'<Cnt working,; is more than 40 feet in thickness; but on the 
east sid� it is only about 20 feet thick. The section consists of gravel 
and bowlders, the latter being rather uniformly distributed through
out. the sect ion. }fany of the bowlders are small , but some are more 
than 2 feet in dillmeter and a few exceed S feet. They are mainly 
of greenstone. 

Much mining has been done· on Sterling Creek by the present com
P.any. The main stream was mined up :from its mouth for more than 
3 miles, then a channel to the east of this stream was :followed for . 
about ha�:f a mile. Here a channel, which is named Bowlder Channel, 
was struck, and this has been .'followed for about a quarter of a mile 
to the present workings. The bed rock of these workings is a little 
higher than the pre..'<Cnt. stream bed and is about 100 yards east of it. 
The values are found across a width of nearly 200 feet. The gold is 
o:f medium coarseness and is  usually wel l rounded, although angular 
nuggets are also present. The awrage thickness of the graYels in the 
Bowlder Channel is about 40 feet. It is -of interest to note that in · 
these gravels the _tusks and jaws of a mammoth: as well as  other :m:i.in
malian bones, have been found. The bed rock at the mine is green
stone: in which are patches of Slaty tuffs. These rocks have been con-

.. -_ . 

sid('raLly .slwm1•<1 :111d winlets of <1uartz; a n• pn>:;t•J lt .  The. strike of 
the sla ty  roC'ks is X. 8° E., thP d ip nbont nne \Y. In the pre:oent 
workings is a dike running X. 20" E., eont aining cross Ycins whieh 
do not e�ienJ beyond the Jike. The slope of t l 1e lwJ rock ],; about 2 
feet in 100 fe-et. In 1908 mining was in progress from �!arch until 
August, during which time aLont. 1 n C"re was minE:'d. The Yalue of 
the gravels was about 40 cents to the cubic yard. 

.The mine is well equipped ·with ditches, giants, a nd flumes. The 
longest ditch is about 27 miles in length . The water enters the ditch 
:from Little Applegate River about 12 mi les abo,·e the month of 
Sterling Creek. At the mine the head of the water ·is no"· on1y about 
SO feet. A pipe line is being pl anned to carry "·uter from Squaw 
Lake to the mine, a distance of l 'i  miles. The mine has been 
equipped for hydraulicking for about thirty yea rs. The Sterl ing 
!fining C-ompany was incorporated in 1872. There wer(' is:::nerl only 
40 shares o:f stock, which have beeu held by a very fe·w shareholders. 
The total production of the mine is sai<l t o  exeeecl $:3 ,000,000. 

SPAULDING 1\UKB. 

· The Spaulding mine is on Forest Creek in sec. 4: T. 38 S., 
R. 3 \V. The maximum thickness of the deposit in the present work
ings is m ore than 40 feet, but the average thickness does not excE'ed 
2-5 feet. The lowest 10 feet con>'i>'fs of granls containing bowlder::= ; · 

the upper part of the deposit is hardpan. Even in the lmYer part 
there are but few bowlders. and these a re nsnalh· lef's than 1 foot in 
diameter. They are rounded or subanguJur �nd are usually of 
greenstone, although some are of granodiorite. The mine is er}llipped 
for hydraullcking. 

OLD STURGIS 1\IINE. 

The Old Sturgis mine is on Forest. Creek in sec. 10, T. 38 S., 
R. 3 W. It is now owned by the Sterling :Mining Company. G. L. 
Jones is the foreman. The deposit has an average thickness of about 
30 feet ; ·the maximum thickness is about. {)0 feet. In the lowe.."t 10 
feet are gravels and sand containing rounded and subangula r bowl
ders, which are chiefly of greenstone, . although some are of grano
diorite. The upper part of the deposit is hardpan, which has a 
reddish to buff color. The gold is fine, and the best va]ues are near 
the bottom·. The richest ground is said to run as high 2s $12.000 
to the acre. The bed rock is greenstone much :fractured and veined ; 
in places it is wry slaty, the strike being K. 30° E. and the dip 48= 
SE. In the mine pit the bed rock is about 8 feet above the stream 
bed and the slope is very gentle. The water supply is such that the 
mine may be operated from one to four months each year. The 
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main diteh is about lf miles in lrn�Lh. The mi1·w is t'<Iu ippecl with 
. giants. and n derrick is usetl for ham1l ing the bowlder:-;. .About 1 
acre a year is mined . From 8 to 1:2 men are employe<L The prol)
erty contains about 900 acres: .a large part of which i.;; placer ground. 
For many �·ears the mine "·as mYneJ by the Yance )fining Company. 

P.EAIWE :m::-."'E. 
The Pearce mine is on the east fork of Forest Creek in Re�. U, · 

T. 38 S., R. 3 W. The gravels hn n? an tm:rage thidnwss of about 
12 feet: but in place;:: t he�· h:n·e beei1 45 feet thick. "i1 erc rt>ceut 
work has been done the Lank i;: about 2n feet thick. In the lo"·est 
G feet of the depo;:i.t there nre many large undecomposed bowlders, 
but above this zone the material i� gravel nnd &md not ,-ery strongly 
cemented . . The best values :1 re at and neat· the bottom. In general 
the gold lS rather fine. Some of the ground has run as high us 
$7,000 to the acre. The bed rock is greenstone, the lolope tif "·hich 
i;:: 11ot more than ::2 feet in 100 feeL The mine is equipped for 
hydraulicking. three giant,., being n;;ed. The pressure of the water 
is only about 83 feet. The 'linter i>< brought 1 �- miles from the upper 
part of the �tream on which the mine i;:: located. A derrick is used 
for handling the bowlders. The propert�- consists of 240 acres, a 
large part of "-hich remain::: to be ,-rorked. 

In addition to the niines on Forest Creek already de�c>ribed. there 
. nrc :--ome other small producer�. In the early days. of plac-er 1�1ining 
in Oregon , Forest. Creek wa:::: among the most productiYe st reams. 

ALTHOUSE AND SUCKER CREEKS DISTRICT. 

From the graYels of �-\Jthouse and Sucker creeks a large amount of 
gold was "ttashed in the early days of placer mining in Oregon, bnt 
f<?r several years the production hl!s not been great. ·as the best 
ground was worked many years ago. Dnring 190i the production 
of the streams of this district probably did not exceed $G.OOO. 
There are no large mine;::, bnt m1merous small  ones. Among tl1e;::e 
are the. Jumbo, tbe. :Mountain Sl ide. the Slide. and the Yea rrer on . e ' 
Sucker Creek and its - branches. On 'Althouse Creek some work is 
being done on the Layman property� and recently the Klamath 
Development Company acquired eigh t  claims near Gruss Flat, on 
·which considerable work is to be done. Some new ground was also 
being opened at the mouth of Portuguese Gulch. a small branch of 
Althouse Creek ncar its head. · 

· · · 

WILLIAMS CREEK DISTRICT. 

The chief pla('er mines in the Williams Creek district are the 
· Horsehead mine, on a branch of Williams Creek, tl1e :Miller &. Savage 

_ mine: on :Miller Creek, ·and the Oscar placer, on Osca r · Creek. 

THE GllAXTS PASS Q"CADllAXfiL'E DISTRICT, OREGON . 71 
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The Hor;::elwnd m1nC' i'- in tlw SE. l ;::ec. 2 1 :  T. 38 S., R. i:i ,, •• , ant1 
is o-wned by .\.lexandcr ·watt. The granJs •ary in thickne:::s from 
a :few feet to 30 feet, with an awragC' of nbout 1 8  feet. The <lepo:-:it 
contains many angular and :;ubnngnlnr bowlders considerably more 
than 1 foot in diameter. The::;e are somewhat uniformly Jistributed 
throughout the: section. :Many of the bowlder::; are green:-:tone, but 
soine are granodiorite. The finer materials are of a gra�·ish to red
dish color. The nilues are distributed through the gr:n-els and as a 
rule the gold is fine. The bed rO<:k is grano<liorite, "·hich hns be\'n 
fractured and crushed and in places has been disintegrateJ and 
decomposed to n depth of more than 10 feeL ;\n area of more than 
10 acres has- been mined. The property is equipped for hydraulick
ing. The water is brought from �Iunger Creek, the ditch being S 
miles l ong. 

)IlLLER .\.: SAVAGE �IIXE. 

:Miller & Savage's mine is on Miller Creek in sec. 25, T. 37 S., 
R. 5 "\Y. The gra>els vary in thickness from G to 30 feet, with an 
average of about 18 feet. :Many bowlders eXC(>eding 1 foot in diame
ter are present, the largest of these being at the bottom of the depo:oit. 
The gold is mostly fine: but nuggets of large size have been found . 

The largest of these wa::: found severnl year;:: ago nnJ is ;:aid to hare 
weighed more than 13 ounces. The mine is equipped for hydraulick-

. ing. Thf'. present owners haw mined each year since 190±, anJ con
siderable good ground remains to be washed. 

OSCAR. CREEK :'\fiXE. 

The Oscar Creek mine is on ·oscar Creek, a small stream which 
flo'lls into Applegate Ri.-er. The propert�· comprise,.; more tha.n 300 
acres. The gra\els haYe an average thickness of about 12 feet and 
contain many rounded bowlders of medium sizl'. The matl'rials are 
not strongl3· cemented. The goJ d is found in· flakes and in nuggets. 
The equ ipment consists of two giants: 1.100 fee1 of pipe: !300 feet of 
flume: and 3 miles of ditches. The supply of wat er :i;:: sufficient to 
carry on oper-J tions for abont four months o:f the year. It- is !'aid 
that the property has prod uced more than $35,000. 

WALDO DISTRICT. 

In the Waldo district there are three important placer mines, the 
High Gravel or A11en Gulch mine. the D€-ep Gravel mine, und the 
Logan, Simmons & Can��n n�ine.:__ 

___ _ 



The High Gra...-el mine is about. 1 mile routh of ·waldo on a 
ridge which forms the di,·ide between the east and '\Ye�t. fork:-; of 
Il}inois River . . The sunm1it of the ridge is about 1 mile from the 
east fork and is more than 300 feet above it. The chief w·orkings 
are at. the head of Allen Gulch� on · the east slope of the ridge. 'The 
most. recent .workings, however, are on the west slope of the ridge. 
Of the summit of the ridge a width of only about 100 feet remains 
to be mined. . 

Thi,:; mitw is of unusual interest in that the ·deposits d� not bel�ng 
to the present stream bed or adjacent benches but are conglomerates 
which n re� according to :Mr. Diller, who has made a study of the 
geology of the region, of Cretaceous age. 

The deposits mined on the west slope run parallel to the ridge. 
They are more than one-eighth of a mile . in length and have an 
awrage. width of about 100 feet. The conglomerates do not extend 
down the slope but constitute only a rel1111Jl.nt which here has escaped 
erosion, as is true of other a reas of conglomerate in the region. No 
conglomerate remains on the summit of the ridge a· sh ort distance 
to the north of the present mine pit. The surfaces on which the 

. conglomerates were laid down were uneYen, and hence the thicknesses 
of the conglomerates ...-ary. The maximum thickness exposed is more 
than GO feet. The conglomerates ha>e a purplish tint. They are 
not strongly cemented and the bow-lders are rather uniformlv dis-

,, tributed throughout the section. �Iuch of the material is  les; than 
1 foot in diameter ; a few bowlders are more than 3 feet. Distinct. 
joints are present in the conglomerates, and a fe�r small >einlets 
occur. The bed rock is a :fractured, fissured, decomposed, and veined 
greenstone, which, bwing to the presence of ·iron oxides, has a decid-' 
�ly purplish tint. · · 

• 

The workings on the eart side of the ridge e:.-.."tend down Allen 
Gulch to the east fork of Illinois River, but only those gravels 
which are near the summit of the ridge are o:f Cr�taceous age. These 
conglomerates extend along tl1e ridge in a north�south direction. At · 
the south end of the workings they are more than 50. feet in thick
ness ; at the north end and close to the summit of the rid..,.e thev are . e w 

only a few feet thick, anq a little farther on they have been com-
plet�ly eroded. The best ...-a]ue:;o are said to be near the bed rock, but 
some gold is found higher up in the deposit . · . 

· These Cretaceous .ronglomerates a re shore depoSits, derived from 
older roclts, similar to those on which they now lie. .As stringers 
.carrying nlues are fairly mdesprea.d in these old rocks, some g{)ld is 
probably present in much of the conglomerate which has been derived 
from them. But whether or not these Yalues are sufficiently concen-

• '  

truted , n:-;  at  t he l l igh ( } rayti[ m i nP, to he. profil nhly mined f'an be 
determinefl only by prospe<'i ing. 

It is of interest to note that some placer mines in northern Cali
fornia are in conglomerates of Cretaceous age.a 

DEEP GR.A YEL :;\liNE. 

The Deep Gravel mine is about. 1 mile northwest of iYaldo. The 
property comprises about 5GO acres in EeC!'. 20, 21,  and 28, T. 40 s:, 
R. 8 \Y. It is owned by the Deep Gravel :Mining Company. The 
main workings are in Butcher Gulch and its tributary gulches. '.i'he 
graYels o:f these gulches are included in a bench which extends from 
the head of Butcher Gulch to the west fork of Illinois River. The 
upper lin1it of the bench is about 1} miles from the west fork and 
about 12:3 feet higher tl1an the bed of this stream . The most recent 
workings are in Joe Smith · Gulch, an eastern tributary of Butcher 
Gulch, where an area of more than 10 acres has been mined. At the 
upper end of these workings the. gravels are about 12 feet in thick
ness ; at the lower end they are more than GO feet and the ba11k con
sists of gravel and sand containing practically no bmrlders except 
in the lowest 10 feet, and even there few of them exceed 1 foot in 
diameter. Stratification is  wP.ll shown. The bed rocks in Joe Smi.th 
Gulch <'cOnsist of purplish conglomBrates of Cretaceous age. Fimilar 
to the conglom erates that are being mined at the High Grawl mine. 
As these. conglomerates of the Deep Grawl mine haYe not yet beeii 
well prospected, their gold content is not known. 

The mine pit of Joe Smith Gulch is 1 ,500 feet. from the west. fork 

of Illinois RiYer. The eleYation of the bed rock in tl1e mine pit is 

more than 30 feet below the stream bed of the west foTk, .a fact that 

has greatly increased the difficulties of mining, necessitating the use 

of a hydraulic ele>ator. The elevator is situated at the lower end 

of a sl;ice with riffies. The pay gravel from the bank is first washed 

through the sluice, the coarse gold being ca ught on the riffles. Then 

the material including the fine gold is carried up 46 feet by the 

elevator1 the water pressure used being about 200 feet. At the head 
of the elevator is a 4-foot flume, 400 feet. in length, in which are 
wooden •4ifi1es placed about. lf in�h es apart and parallel to the length 

of the flume. A beveled steel strip is attached to the upper surface. 

of each riffie . . The...'<' steel strips are slightly wider than the riffies and, 
when they are set in place, are about three-fourths of an inch apart. 

A clean-up is made about once a month. The gold is sawd by 
amalgamation and is very fine. The concentrates are sold for their 
values in platinum, osmium, and iridium. :M:r. Wimer, the prei'i-
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. .  . 
' dent o:f the compally. st ated that .the a n�rnge n1lue of the pay graYels 

during the la:-:t fin� year,; ha(l bet.•n nbout ::2.1 ceuts to the cubic yard . 
The '\nlf<'l' used in the pit anJ in the clerator i,; brought by two 

ditches from the east fork of Illinoil> Ri ,·cr. The longer of the two 
ditches is about 4: miles in lengtl1. There is on the vroperty a race 
about 7�000 feet long that. was used· for many Jears when the gravels 
being ·mined were at an ele,·atioD: greater than ·that of the outlet of 
the race. At present only the lower end is used. 

· The bistor)· of the Deep GraYel mine dates back 'for more than 
thirty vears. . The first owners were George and '\\alter Simmons . 
ln 1SiS Wimer & Sons bought a half inte�·est and in 1888 they se
cured all rights to the property. In 1900 the Deep GraYel l\Iining 
Company became the owner. )fr. 'Wimer stated that about $130,000 
has been expe11ded on tbe property and that the output of the mine · 
has been about $250:000. · 

· 

LOGAX, SDBIOXS & C.UIEROX �l l:c\E. 

The Logan, Simmons & Cameron mine is northeast of Waldo, the 
present workings being in sec. 22: T. 40 S.! R. 8 W. J. )I. Logan is 
manager .. The recent worldn.,as are on French Flat, where about 3 
acres has been mined. Here the bank consists of gravel, sand, and 
day, with a thickness Tarying .from a few feet to 15 feet. )Iueh of 
the material is fine ; only a few bowlders are presenf, nearly all of 
which are less than 6 inches in diameter. The bed rock is purplisn 
Cretaceous conglomerate, which has been fractured, fissured, ind to 
some extent. \'einecl The slope of the bed rock is Yery gentle. 

An ele-rator which raises the material 38 feet is used. There are 
three ditches. The w�ter from one · of these has a pressure of 325 
feet and is Ui'OO in the eJevator ; that from another is used in two 
giants in the pit ; and that from the third ditch -is used in forcing 
the tailings from· the end of the sluice at the head of the eleTator. 
:Mining is carried on :for about eight months of the year. 

The old wo�kings on this property are in Carroll Slough, more 
than a mile north of th� pl'fsent pit on _Frenc·h Flat. The grHels . 
haYe been mined in a north-south direction ior more than a mile; 
the average width is about one-t>ighth mile, the .average depth about 
18 feet. The gold content was a�t 12� cents t o  the cubic yard. The 
bed rock: is made . up in some places of serpentine and in others of 
Creta�ous conglomerates and sandstones. 

· 

This mine has been operated for about twenty-fi...-e years, but not 
until the last season was work �o-un on- French Flat, where there is 
a considerable area of auriferous gra;.;els. The present. owners ha'\'e 
operated the mine for the last eight years. �Jr. Logan stated that 
during that. time the 1al_ue of the _output has been about $;;opoo. 

---
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KERBY DISTRICT. 

The chief placer mint• of t he Kel'l.>y Ji:strict is the .-\nderson & 
-n'il>"oll property on llliiJoi,., J{iYt>r about G mile::- from Kerby. Other 
producers are the l�ay mill<:, ,ylJic·h adjoins t l a� .\nJerson & "'Yilson 
mine on the south! and. on .Tosephiut> Cre••k . t h e  Flint l or·k 1 1 1 in e. 
Morrison Brothers' mine, and the Josephine and I llinois Golt1 ::\lining 
Company's mine. 

.\XI>F.HSO:c\ k WJLSU:c\ ::Ill::\£. 

Anderson & "\Yil:son"s m i ne i:-:  on the en;:t bank of Ill inois Tiiwr 
aboTe the mouth of Deer Creek. The grnwls a n:  i n  benches ndjacent 
to the river. The beJ r�lck of the 'n >rkinw farthe,f. down iJJe strenm 
is but little higher than the bt>d of thr riwr. The grayels are nlJout 
20 feet thick and in places haYe been minN] for 11. d i stn nt:r of nhont 
one-eighth mile baek froJJJ the :-:trram. wlwn• i hP :-;]opr ri,.:e;; st reply 
and the limit. of the ·beneh j,- rrached. The sand and granls a n• of 
a buff color and are well strat ified. The l argest bowlders are in  the 

· l owest 6 feet of the deposit . . 
The m o,.:t reeent work has been done on gruYels lying ::outh of those 

just described, about :;o feet. above the level of Illinois Riwr. The 
workings run parallel to the riwr for about 200 yards and exlend 
back from it for about 130 yards. The gra>e]s Yary in thiekness from 
a few feet to 25 feet. The upper pnrt of the deposit is rather fine sawl 
anJ graw] ; below this thrre a re many howl dC'J'"· Strat ificatiol l  i ,

well sh own . 
':(he . bed rock i� serpentine. The water i ;:: brought from Fidler 

Gulch , a branch of Josephine Crt>ek. It is com·eyed aeross the Illi
nois at the mine in a large pipe. 

O'l'Hl:.'R ?>fiXES. 
The Flintlock mine, }tforrison Brothers' mine: and the Josephine 

and Illinois Go1d Mining Compan:y's mine are all eqn i
'
pped for h:·

draulicking. · Th�ir combined output in 1907 had a Ynlne of a few 
thousand 'dollars. 

COPPER :MIKES. 
.According to returns from t he smelter;;� Oregon produced J43,S3!'l 

pounds o:f copper in 1907. Of this amomn: by fur the larger pnrt '"a" 
derived from the ores of Jo;;ephine Cmmty and tl1e remainder from 
the· ores of Grant Countv. The entire output of .Jo,;(•phinl' County 
came from one mine. t h� Quet>n of Bronze, in the \Ynldo district. 
Some good ore had been takt>n from senral small mines adjacent to 
this one, but operations on these mines 1u1w heen suspenlled for some 
time. During the summer of 1!WS wry little work was being done 
at the Queen of Bronze mine: but preparations 'Wre being n;nde for 
more extensh·e de.-e]opments. - ---
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QUEEN OF BRONZE MINE. 

The Queen of Bronze mine is located in sec. 36, T. 40 S., R. 8 W.; · 
about 6 miles from Waldo and 2 miles from Takilma. It is owned by 
the Takilma Smelting Company, . of Colorado Spri�, Colo., and 
was· superintended by C. E. Tucker. · . 

The rocks with which the ores are aSsociated are gabbros, perido

tites, and serpentine. These rocks are widespread in southwestern 
Oregon. The peridotite, which consists chiefly of enstatite and 

'olivine, is in many places intruded in the gabbro ; in other places the 
peridotite and gabbro appear to be products ?f differentiation Of the 
same magma , there being no sharp line b.etween those rocks which 
are rich in olivine imd pyroxene but bave no feldspar and those 
which .are olivine gabbr� and gabbros, the 'last named containing 
chiefly pla�oclase feldspar and pyroxene but no olivine. Locally 
the peridotite grades into pyroxenite. The compositions and field 
relationships of these rocks dearly indicate that they are ·closely 
related genetically. 4 some places the peridotites and related rocks 
are iairly free from decomp·osition, but over large. areai they have 
been altered to serpentine, which usually has a greenish-yellow color 
and shows slickensided surfaces. At a few places the serpentine is 
iL<:elf undergoing . decomposition, one . of the products of alteration 
being magnesite. The peridotites, gabbros, and serpentine almost 
evervwhere shows the effects o£ earth nwvements. They are frac
tured� fissured, and jointed, and in many loc-alities ar� decidedly 
brecciated. The soil formed from these rocks is in general of a red
dish color and supports a &!ant vegetation. 

The outcrops . of the ore deposits consist of gossan, the oxidized 
materials .-arying in depth from a few feet to more than 100 feet. 
The ore bodies have no definite form but occur as irregular masses 
in the gabbro, the peridotite, and the serpentine. These masses or 
pockets of ore ap�r to have no definite relationships to -one another 
but. occur irr�oularly in thE} fractured and fissured rocks. .  I\Iost of 
the ore bodies, however, that have been :found on the Queen of B�onze 
and adjacent. claims lie in a zone that extends for several miles in a 
north-south direction and has a width of less than 1 mile. · The laxgest 
single body of unoxidized ore mined at the Queen of Bronze mine 
contained about 10,000 tons. _ Practically all of it came :from a depth 
of less than 30 feet. · .  Other masses of uno:ridized <lres have been taken 
from depths of about 100 feet. Although depths of about .300 feet 
have been reached in the workings, no important body of ore has 
been found belo� 125 feet. Several occirrrences of slickensided ores 
were observed, and in rome places the ore contains small veinlets of 
calcite. 

.· 
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The 1m oxidized o;e is dialcopyrite, with which are associated pyrite, 
pyrrho6te, and ·subordinate amounts of _quartz and calcite. 

_
In the 

low-grade ores pyrite and pyrrl10tite are the most abundant mmerals. 
In addition to the copper content, the ores carry some gold and 
silver. 

The oxidized ores are malachite, azurite, cuprite, tenorite ( 1 ) ,  and 
chrysocolla. · Of these the black ores, containing teno�it� or chalco
cite, are most abundant. Several thousand tons of ox1d1zed ore has 
been mined . The average content in copper was more than 10 per 
cent. The lower limit of the oxidized ores is usually less than 90 feet 
£rom the surface. but some have been found at greater depths. In a 
small opening ab�ut. 105 feet below the surface black oxide· �nd 

_
sma!l 

amounts of natiYe copper were observed. The zone of ox1datwn 1'3 
invariably deeper where the rocks haYe been serpentinized than where 
the countrv rock£: are fairly fresh. 

These o�e bOdies are ap.i:mrently the result of precipitation from 
mineral-bearing solutions which entered the rocks after they had 
been fractured and fissured by earth movements. ·whether these 
solutions were set free from cooling magmas as they solidified to 
form igneous rocks or whether they were of meteoric origin it is  im
possible to d�termine. .Although dikes cutting the peridotite and · 

gabbro were not observed in the vicinity of the mine, their_ ]Jresence 
in other areas of these rocks would suggest that the solutions may 

·have been associated with the magmas from which the dikes were 
formed. In places in the serpentine below the zone of oxidation 
chalcopyrite with slickensi ded surfaces h

_
as frequently been found. 

The chalcopyrite appears to have been subJected to all the movements 
which accompanied the process of serpentinization. This indicates 
that the ores are older than the serpentine. · 

The mine is more than 20 miles from Grants Pass, which is the 
m ost accessible p oint on the railway. The only means of transporta
tion between Grants Pass and the mine is by wagon ; consequently 
the rates for hauling machinery, provisions, and other materials for 
the mine and coke for the smelter ' have been high. This fact has 

. been unfavorable to the development of the property. The mine is 
�tuated on the slope of a ridge. The smel�er is at the . base of the 
slope 500 feet below the mine and 1� miles �rom it. Th� ores, when 
taken from the workings, are trammed to bms, from wlnch they are 
transferred to wagons and hauled to the smelter. . 

· 

The · equipment at the mine consists of three boilers, an nir com- , 
pressor, a hoist, and two machine drills. �e mine �as been developed 
by tunnels, drifts, and open cuts.. The ch1ef workmgs are reillted to 
two gossan-covered areas on the claim. The northern �nd more ex
tensive workings are near the north boundary of the c1mm ; the other 
workings are about 1,200 feet farther south. 

----- - . - -
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�'j-R� CO::\TUJBlJTJ0�8 TO J�COXO::\ITC t.T£U.LHGY� 1!XB, l'AHT I. 

The n01·tlwrn \Yorking:> consi!"t of hro tumwb, from 'Yh ich COIJ
sider<tble drifting has been tlonc, and a large open pit. The upper 
immel, which i,; about 400 feet -long. enter,; the we,.:t slope of the ridge 
and · runs eastward beneath ;tu _a ren of tleC?omposcd and bree>ciatecl 
gabbro, in which n rc oxicl iz{•cl ort>s. · _.At no plan• (]oe,.: this tunnel hun� 
a Yertical depth of more than no fept from the 1-illrfnee. In this tunnel 
apd in drifts and �inzes from it some large irregular-shuped masses 
vf chalcopyrite, but praetically no oxides, were obtained. From tl)e 
tunnel an upraise was madt• to the oxidized ore!'. Th is upraise was 
then used as a chute. The oxidized ores were mined to the surface bv 
m·erhand stoping,- passed i.hr�ugh the �hute, and carried out by tra� 
i hrough the tunnel. Se>ernl thousand · tons of oxidized ores were 
mined in this way, the large open pit thus formed having an area of 
llbout 120 by 120 l)y 80 feet. \'il1ere the tnnnels and other workings 
\l·e:·e in the serpentine, great care "lwd to be taken in timherill!!. The 
Im-rer tunnel also enters the -west slope and is about 190 feet bclow the 
upper tmmel. In it and in drifts from it more than 1 ,100 feet of work . 
hns been done. . Only a sma)l amuunt. o:f ore was found in these 
workings. 

The southern workings consist of n large open cut, a tunnel, whi ch 
runs undernea th . this cut, nnd a lOG-foot shaft. From the open cut 
ubout 10p00 tons of unoxid ized ore, ea rrying nbont i per eent of 
c opper, was tak(•n. The zone o:f oxidation was only a fe\Y feet in 
tiepth. The ore,:; m ined were pa,;sed through a clmte from the bottom 
of the pit to the tunnel and then trammed to the bin,:;. From the 
tunnel and the sha ft onl}· a small mnount of profitable ore wa,; mined. 

AJJ the ores that han been mined haYe been smelted a t  the Takilma 
smelter, which is nnder the snme ow·nership as the m ine. The smelter 
is of the pyritic matte type and has a eapncity o:f 100 t on,.; tl dny. 
The charge used wa,:: ·about 1/100 pounds of ore. 330 pounds of lime
stone� and 200 pounds of coke. The limestone used had to .be hauled 

_ nbont 2 miles. The ·matte from the ores smelted in 1907 contained 
about 40 per cent of coppe·r. 

The Queen of Bronze property was acquired in 1903 by the pre...<:ent 
owner. Only a small amount of de\-e1opment had been done 6n the 
property pre;-ious to its acquisition . .  In all about 30 claims ar.e owned 
by the compnny. Including the cost of _the smelter, more than . 
$150,000 has been spent on the properties. :Mr. Tutt, · the president 
of the company, stated that more than 20.000 tons of ore had bPen 
smelted and that the a>erage copper conlent had been about S� per 
cent. The gold content of the ores has been worth more than $3 a 
ton, the sil>er content abou t 1 i cents a ton. Ore was fir!';t ::melted 
from this property in Hl04:. The greatest production was in 1907. 

... 
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THE GRAcN±S PA88 Ql�\DIHNGbl:i Dl::;"£l:Ht"r, OHEt:iOX. 

OTHER COPPER MINES. 

· As alreadv stated, there are se.-crnl sma l l  mine;; adj aeent to the 

Queen of R�onze mine, and ownerl by :Mr. Tntt nn d h is a,..soeiates. 
Considerablt' de>elopment has been done on the::;e pl'O! H·rt i <·;;, an<l 

from three of them-the Co'Y Bov. the L-,ttle. and the ::\Iabel-nbout 

4,000 tons of ore has been smelt�<l: The �haracters of the ores, their 
modes of occurrence, and their associations are similar to those of the 
Queen of Bronze mine. 

Some distnnce to the northeast ·of the Queen of Bronze m ine is a 

prospect owned by Doctor Spence. On this proprrty consiJerable 

work has been done and some good ore has been found. 

'PROSPECTS OF STIB:!\ITE, JOSJ�PHINITE, AND CIXXA
BAR. 

\Yithin the a rea here describe(l stibnite, jo;;ephinitt', an<l cinnnbar 
have been found in small quantities. 

A stibnit e  prospect is l ocated in the SE. { sec. 24, T. 40 S., R. 4 W.� 
about 3 miles north of \Yatkins, on Applegate Hiver. It is owned 
by C. :M. Buck, of \Yatkins. The ore occurs in the fractures of a fine
grained brecciated greenstone. From a trench about 50 feet long nnd 
a tunnel about 25 feet. long several tons of good ore has been mined. 
"Where the ore is exposed the :mtimony sulphide is being changed to 
antimonv oxide. 

The �ineral josephinite has been found only in the placers of 
Josephine Creek, in Josephine County. It i� an al loy of i ron nnd 
nickel, containing G0.47 per ce11t of th e latter." "�hen the mineral is 
polished _ j t  has the appearnnce of metallic iron 0r nickeL AJthough 
it has not been found in the rocks, the mineral in the pla cers has prob
ably come from the serpentine through wh ich the stream has cut it:-: 
channel. . . 

A small prospect of cinnabar, the sulph ide of mercury, is locatetl 
on Palmer Creek, a western branch of Applegate R i>er. Although a 
considerable amount of the mineral is reported to have been found 
with the gra vels o:f. the stream, very l ittle has yet lJPen found in thr 
surrounding rocks. 

c Am. Jour .. Sci., =�d �H�r., vnl. 4�t. p. !tOH. 



NOTES ON THE BOHEl!IA MIXING DISTRICT, OHEGON. 

By DoN-\LD ��.l.A.NCis . l!AcDo:xA;r..D. 

INTROD'GCTIOX. 

The Bohemia mining district is · in Lane and Douglas counties, 
west-central Oregori. It lies on Calapooyu. Mountain, in- the western 
foothills o:f the Cascade Range. The district .is about 30 miles south
east of Cottage Grove, a small town on the Southern Pacific Ruilroad. 
The Oregon and Southeastern Railroad runs from Cottage Grove to 
Disston, within 12 miles of the mines, which are reached by stage. 

In August, 1908; -the writer made a short stay in this district and 
incidentally to other work visited some of the :larger mineral proper
ties . .  For some of the datn presented herein he is indebted to Mr. 

· J. 'S. Diller, of the United States Geological Survey, ·who made a 
reconnaissance of the region in 1898,a :md :for many courtesies to 
1\.iessrs. L. D. Ryan , F. J. Hard , "\V. '""· '\Yarner, and other mining 
men of the district • .  

PHYSIOGRAPHY Al\"D G.EXERAL GEOLOGY. 
The relief of the district is proliounced. Se,eral peaks are _more 

than· 6,000 feet high, and the ele'\"ation of the lowest. valleys is less 
than 2,000 feet. This bold relief is the result of mountain glaciation 

. and stream ero8on. The luxuriant· vegetation ·due to the humid 
climate has somewP,at n,1asked the geologic feat ures of the region . 
Great forests clothe the mountain slopes and the region is notuble 
for its timber value. 

.. 

I 

. 
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The rocks of the district are nndesitic lavas and tuffs o£ Tertiarv - . 
f 

age, which are cut by dacite porp1lyl")T and probably by basalt. The 
andesites are the most abundan� roCks. Seven consecutive flows, ag- · 
gregating 500 feet in thickness, appear on the south face of Bohemia 
Mountain. They vary froni light to dark gray in color and in 
hand specimens show small e-longate� phenocrysts of feldspar and 
very small greenish crystals of pyroxene· or chlorite. In weathering 
the rock assumes a light-gray to buff color, the feldspars becoming 
white and powdery. Good exposures of andesite are shown on Bo-
hemia,  Elephant, Fairview, and Grizzly mountains. 

· • Tbe Bohemia mining J'l"glon ot western Oregon : Tw�nti�th Ann. Rept. r. S. G�l. 
Survey, pt. 8, 1 900, pp. 7-64. · · 
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The. tuft\ in  the main: are of amle;;itic compo�ition anl.l �1 t l l l :l l ly 
places ure juterbeJch•d with �moe,::ite How�. _\ tnfl· c()Jnpo;;ed f)f •:nnr::=�' 
fragment::; occur.-:; near the 'Yhi k  Gho:;t claim on City Creek. Fiue 
tuff interbe'uded with Jan1. is :-hown in the crosscut to Xo. :! 1t>n•1 iu 
the XoonJay mine. The ;;lope ea:-;t. of Ilorsel1eawn Creek �how, a 
consiJerablC' u rea of light-gray stratified tuffs. Fine g1·ny b:mded 
tuffs "·erC' seen on the slopes below Judson Rock. These tnils nrc con
temporaneous with the andesi tes, particularly with the later flow:-:. 

A light-grn:y rock, probably dacite porphyry, cnts the darker anJ•·
sites and tuffs in many plare.':l. This rock on fre:-:h frnctlll'e :::how;;: 
minute aggregations of quartz, larger crysb�ls of feldspar, and ,;mall 
dark crystals of pyroxene and hornblen de. The fine gTolm<lma.:.:.:o 
between the large crystals is gray to slightly green ish, the green tinge 
being due to . the presence of chlorite. Thi s  dacite porphyry cut� 
andesites and interbedded tuft's at. sewral plaees along H1e n,nJ alJont 
halfway between. Disston and Orseco. It a];;o occurs within half a 
mile of the :Musick mine, both to the northeast :mel to the :-onthea:;:t. 

Basalt occurs in one or two small outcrops. It is n fine-grained, 
dark lava , best shown on the south edge of Bohemia Mountain. Its 
small outcrop sugge;.:t::; that it is intrusive in the :mdesite. 

ORE DEPOSIT�. 
, The -ore deposits of this district are fis>:nre Yeins, which cut the 

ande:-:ites nnd tu.ffs. Small sulphide impregnation�; nl:-:o oeenr in the 
Yicinit:y of altered diabasic dikes: bnt they han• no eeonum1c Yal ne. 
The general strike of the Yeins is nort h to  nortlnYef.t. wit11 a ·lip of no � 
to 85°. They Yary from 1 :foot to 12 or 1.1 feet. in width. Some n re 
single wins ; others consl.st of two or wore parallel veins. :oeparateJ 
by a few inches to a few feet of highly altered country rock _\t the 
:Musick mine there are three parallel veins: 1 to -:!: feet in wi(l l l J .  st>pa
rated by thin walls of altered country rock. Onl�· the fi�snre ...-eins 
which ha..-e suffered postmineral fracturing haw. produced profitable 
ore. The..."C veins, because -of their oxidizeJ and ea!::ily worbble eon
dition, gaYe good returns in free gold in their upper '"orking,;:. 
Veins which have not been fractured since they ·were mineralized, or 
which are situated in regions of maximum erosion, such as old glacial 
cirques, show sulphide ores at the surface. They are tightly cemented 

. and relatively impermeable and represent the condit ions o:f ininera1-
ization that prevail in all the veins below the oxidized zone. The 
minerals which they contain are spha1eri� pyrite, a little galena, anJ 
very little chalcopyrite, with a gnngue of quartz, alter�:tl eotmtry 
rock.· and some calci te. So far these veins haYe not hePn fonud 
profitable, because their sulphide ore can not be cheaply t.n'atP•l: th•� 
tightne.ss with which the ore is cemented makes mining more �:xpen-

- sive, and the .gold tenor is less than �t of the oxidized material .. 
89�Bull. 380-.(19--6 



82 .CONTIUBFTI0!\8 TO El'OXO.)liC GEOL0UY, 1008� PART I. 

m'DROTHERMAL 1\fh"'TAl\iORPHISl\1. 

In the vicinity of the veins the mineral izing solution,; have greatly 
altered the country rock. Several hundred feet distant from a vein 
the dark color of t ht- rock is in many places changed to a greenish 
tinge, while close to the dt-poE=it it is grny to buff in color, has a clayey 
appearance, and crumbles easily. The pattern of the rock is fairly 
well pre..�rved, howefer, the outlines of the feldspnr phenocrysts 
being clearly . visible, though the feldspar material has been changed 
to a white or �-ello"1sh powder. · · 

Under the microscope it is seen that the basi� feldspars have altered 
into sericite, c�tlcite, and quartz, the qliartz, however, being in rela
tirely small quantity. The ferromagnesian minerals have been 
changeil to ca1cite and the iron in them appears now as limonite or 
hematite. Farther away hom the win, where metamorphism -was 
less intense, these minerals h:we reached only the chloritic stage of 
alteration. In many wins soft disintegrated ·country rock forms a 
considerable part of the vein matter. An e:1;:amination of this ma
terial showed that near the surface it is compos.ed essentially of •ery 
fine granules of quartz with <'on;;::iderable iron-stained kaolin. .U 
greater depth the same rock contains an abundance of sericite and 
calcite with Yer:· little ka olin. 

SECOXI>ARY ALTERATION AND ENRICH:h!E::..'T. 

Some of the veins were brecciated aft er thev wer<! filled. ana n;:; a 
result oxygenated sl)dace \nlters were able t� percolate downward 
a l ong the fractured zone. The ores were thus oxidized and sulphi des 
leRchecl out to depths of 1 00 t o  300 feet, depending on the degree of 
brecciation and the rate of erosion. The gold occurred as threads and 

· filaments included in the pyrite. The pyrite was leached away, leav
ing the relatiwly insoluble gold and rome iron oxide occupying a 
part. of the small cavity left in the vein material. This process 
brought abont an �ssociation of free gold with iron-stained, spongy 

. quartz and enriched the ore by leaching out. the valueless sulphides. 
It also rendered the ore soft and porous. so that it is much more · 
cheaply mined and milled than the un.altered ore. 

· , 
Small local enrichments of free gold · occur at the junctions of 

:fissures, pyrite being abundant at these junctions, as shown by the 
mass of iron oxide left. It is probable that the smaller particles of 
gold were dissol>ed from the upper parts of .the vein by the ferric 
sulphate solutions of oxidized pyrite al}d were precipitated by the 
l ocal masses of pyrite below. _ 

· 

Some secondary sulphides were observed, but these are of no com
mercial >alue. They consist of pyrite crystals deposited in cracks in 
prin1ary pyrite and of very. small masses o:f sphnlerite and galena. 
Otl1er secondary minerals noted were calcite and� rarely� cerusite. 

-· 
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Gold was fin·t J iscoreretl in Bohemia in l �:,s. In 187.) t11e first. 
mill , a five-stamp unttery, wns built on the Knot t c1aim. From 18TI 
to 18!)1 little was done in tl1e distriet. I n  the n ineties the l\Iusick, 
Champion, Noonday, Yesuvius, a ll!l several other mines became actiw. 
nnd mills aggregating 3.) or more sta mps v1erc builL At the time of 
Yisit, in August , 1 008, no ore was 1eing m illeLl in the l1is1 riC't, nor had 
any milling been done since the pre\'ions summer. Several compani('s, 
hO\YHer, had men einployecl in prospecting and develc,pment. 

Figures for the total  outp1 1i qf the eamp are not aYailablt>. .\� 
nearly as can he jmlged from the st ati,;ti�s published ·in ': �Ii neral 
Resources of the United Sf_ntes,"' and from Yerbal reports� ihe tot.al 

· product is probably betwf'{:n $300,000 an<l $400,000� mainly in :fn'e 
gold. �Dthongh some rich shoots occur locally� the aYernge t enor of 
the ore j,; low� generally runn ing $3 to $ii n ton. The soft &pongy. 
iron-stained Yein material is cheaply mined and milleJ. The co,;t of 
mining i;;:: from $1.50 to $2 a ton, and of milling. little oYer 50 centB a 
ton. The concentrates range in value from $20 to $70 a ton and con
sist in the main of auriferous pyrite, v.-ith silver and a l ittle lead and 
co1)per. Yalues lef's than $2.J a ton can not be profitably Ehippell 
becau;oe of present h igh freight rates. 

The principal mine,; of the region which ha\e prOt1uced .-alnes are 
the :Music-k, Champion, Ye;::m-ius: Xoomln�·, Helena, all<l California, 
and there are other;; of le,..�er 110iP. The �ln�ick lead, in denlop
meut, with about a mile of drifts along ;::ix 50-foot l e.-els. Of the,.:e, 
le.-el� 4 ana <i are reached by short cros,;cnts which tap the- Tein 
from the basin at the heau of City Creek _\.bout 2,000 feet to the 
'\Yest, on the other slope of the di\'ide, a porta] from one of the lowt'r 
drifts opens out dose to a good :;tand of min ing timber. A shaft 80 
:feet deep connect;:: directly with the' two upper levels and through 
Tarious stope:-; v.·i th most of the lowe1· workings, thus gh·ing good 
-r-entilation to the mine. )Jo,:t of the ore was hauled out nt the lower 
le>el, which attains a maximtml depth o:£ about 300 feet. 

The Champion, Y�n•ius, and Xoonday h:n-e each about. half a 
mile of workings. In the Champion most of the de>elopment work 
has been done on two le•els, the lower o:f ''"hich attains a m aximum 
<lepth of about 200 feet and is reu ched hr a cros."cut a few hundred 
feet in _ le:pgth through which llli the or<' is bronght out. A con�ic1-
erahle amour1t of stopiug has been done, pnrticulnrly where tlw 
greateRt oxidation occurred. The lower workil1g,:; lwre show consid
erable amount" of .primary sulphide;;. The Yet:lH'ins , l1a!' been 
worked from sewral len:-ls to a depth of about ?.00 feet nml ha::: 

- many stope::. The ;;teep slope oi1 -which ji is situated has facilitated 



it:< dewlopment b�- tuuneb ami ha>' atl'orJeJ �� graYity tran>"fer tor 
the ore from :"tope to mill,  us '\H'll :l >" good >entilation aJHl dr;l i nage 
:for all the working,... Tlw Xuomlay h;l,.: thl'l't' principnl le\·eh;, all 
tapped by .('l'O:'::-Cllt:> from the stt.>L·p slopt> of the Hor:<eheaYen basin ; 
the lowest h�n·l nttnin:< a maximum tlt•pth of u bont 300 feet. Con
siderable st.oping was done ai1d the ore from the stopes was sent 
down to tl1e mill on an aerial tr<lmway about one-third o£ a mile in 
length. The Helena l{n,.: more :md the Ca1i forniu somewhat le..:;s 
than 1,000 :feet of working·,... Both a re denloped by tunnels which 
will attai n 100 to 300 feet of dl•pth. The Helena has hYO levels and 
ba:-: produced :<onw ,-er,y rich ,.;pecimcn ore. 

The. ore from the )lusick mine was hault.-d onr a prnctically le>el 
electric tramway nlxmt a mile in .length and d umped into the ore 
bins of the Champion mine. Thence the ore of both mines was sent 
down to the mill on a steep . incline, 3,400 feet long. Haulage was 
efl'eci.ed b,- an endle§ e1ble to which the mine cnrs· wl•re attached bv 
means of ·an automt�tic grab! the loaded cars going do·wn pulling tl;e 
empties up. The ::\lu�ick-Chumpion milL the largest in the district, 
has 30 ;tamps and is run by a water-driwn electric generat ing plant 
locateJ on Frank B rne Creek. 7 miles below the mine. It. handled 
1he ore from both ti1e )ln,ick 11ntl . Champion mine:-0. The electric 
plant ·wa,:: de;:igneLl to dt•wlop :.100 hor-:epower a111l to operat e  the 
!'tamp mill! a _ ,;mall i'�HYlllill! and il local eJectric-JiglJt plant :111l1 to 
furni,::h mine pow·er. A small a uxiliary "team plant j,.: proYilled for 
use in· case oi need. Other milling plants in the district are u 10-
stamp mill at the \esu1·ius mine, a 5-stamp mill 11t the El Calado 
property, and a 20-stamp mill on the Xoonday group. 

SIL\"ER _-\....""\D C�OPPER PROSPECTS. 

The RiYerside aml Oregon-Colorndo daims are promi;:lng copper 
prospects which show !.'ome good. chalcopyrite ore and n re locatro on 
strong Yein·s. The Combination property <'Owrs a :::mnewlwt e�-ten
siw lode, consi;:ting of one large vein and some smaller wins, and is 
said to haw })rodueed ore which assayed more than 2:) ounces of silver 
to the ton. 

· 

FUTURE OF THE DISTRICT. 

FAULTING A}t1) YEIN STRUCTURE I� THE CRACKEl{ 
CREEK GOLD DISTRICT, BAJ\ER CO'GKTY, OREGOX. 

. .  
By .l . T. PAnm:E. 

INTl� ODrCTION. 
,The Orachr C'reei;: m ining <listrid j,., ,..itnai Po1 in the norilmestern 

portion of Baker ('Dunty, Oreg. It is a Fmn ll integrnl part {,f tlw 
Blue )fountnin gold belt. which has been de;.;crihe11 by Lindf!ren." awl 
as geHerally understood comprises the uminag:e l>nsins of Cracker and 
Fruit creeks. The town of Bourne, 6 mile::: north oi Snmpter. is the 
principal settlement. "\"\'ithin the di:::trid. The principal mines n re the 
Korth Pole, Eureka and Excelsior, Columbi a ,  and Golconrl a .  all  
located. from northeast. to southwest in the order namerl. on OJH' per
sistent fl;;snre. the Korth Pole-Colnmhia Yein, or .: motlw�· lO<le:· n;; it 
is local ly desig11ated. At prese1 1 t  the Col uml;i a  i ;:: the on]�· pro•l n<'ing 
mine in the district, but the snspen �ion of operat ions in 1110-�t of the 
others is belieYed to be tempor:n·�· aJH1 not cuu;::ed J.,)- <'Xhnn;:tion of 
the ore bod ies. In ac1<1ition to tho,.,l' ahoYe nwHt ioJw•L 1 llt'l'e a 1·e n 
number of smaller mine� and pro�:)eeis on ,..-hiclJ :m1 1 11:1l n,..;;r-=sment 
and considerH hle dHelopment work is bring done. Time in "·h ir·h to  
visit all the mines w a s  not aYailnbk lmt in Xowmher. l!lOS: t1m·ing 
the progress of field work in the Sumpter quadrangle. in the northern 
part of which this d istrict Jies. aJ Ynntug-<> \Y:l f' hridly t :1ken of oppor

. tunity to Yisit the underground worki ngs of the Columbia :uHl X orth 
Pole mines, to the managers of which . ::'\fr. Frank S. Bail lie and �Ir. 
Emil Melzer, respecth·ely, acknowledgment is grateiulJy made for 
courtesies extende-d. . 
. The aggregate production of the mi11es on the " mo�her ]ode ,. is 
estimated to be at least $7,000.000. 

The Bohemia district contains many well-defined Yeins and lodes. 
:Many of those which !'how on the s:urfaee haw not yet" been eJ.l)lored, 
and no doubt many more are obscured by _the dense Yegetation which All oi the district is mountainon"-. The stl'C<'lll1i" haw rnther steep 
co>ers a large p·art of the district. It seem::: reasonable. to suppose gradients and flow throu�h vnlle;·>- which �r(' f�r tlw mo:=t part 
that other mines will yet be opened. nnd will find workable gold ore V-shapP.rl. bnt rome oi which are U-shaped m their nppt>r <'"lll'o'e:=. 
nt least i� �1�e up.per and o:xl�zed portion of the Yeins. 'Workable __ . ______ • Lindgr.,n, Waldemar, Tbe gold b�lt of the Blue A!ountain• of oregor. : Tw•·lll;-·-•··<·mo<l 
bodies oi copper and sih·er may possibly be discovered in the district. .Ann. nept. r. s. Geol. smwy, vt. �- J !ln t,  pp. r;:.:-77il. 
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The uh·iding riJg<'f' nr<> �l ('(>p :m11 rngg<>d� '\litlt nnrrmY, �omewhat 
l:>erratt> summit�. The minor Jet:t i l"  of the :,cu] pt un• cxpre:;,; the 
variations in the hardue� of the underlying rock�. Down cutting of 
the st ream beds appears to be genernlly :;till in progres:;;. The a\·er
nge depth of tlw V1tHeys is from 1.000 to :!,000 f<>et .  The alt it ude of 
Boume is 5,-!00 feet ; that of tl�e jundion of CrackPr and Silnr 
creek5, the lowest point in the district, 5.000 feet : t11at of the peak a t  
the head of Hock :md Sardine creeks, the highest point. i n  the dis-
trict, 8,400 feet. 

· . 

The principal topograpl1ic features of the ·area dealt "·ith in this 
paper .are "how:n in f'omewhat genemliY'd fa shion in figure 3. The 
spur trending south-south'\lestward from Elkhorn Ridge and ter
minating nt Bourne has the local name of Xorth Pole Hill. The 
ridge di•iding Cracker and Fruit creeks is locally nameJ at Hs south
ern extension Columbia Hill, and this name may be conYeuiently ex
tended to the whole ridge. 

GEOLOGY. 
STRATIGRAPHY. 

The .rocks mo<;t. exten!'i\'ely denloped ribont the Cracker Creek 
mines nre argillacemls and ·siliceous sediments, nonfossili:ferom; �o far 
as l..11own, and· \ery fine grained throughout. The compo:::ition o:f the 
beds mrief' from that. of chert eoiH.:isting almost ''h olly of silica to 
that of highly aluminous blue-bla ck >:lute. These types: ho'\lever, 
are rarely found in complete purity ; they grade one into the oth er, 
and are at many places interlaminated, the chert� in particn1ar being 
di-rided into thin slwets and lenses by argillnceous parting:::. Seen in 
distant Yiews, the '\leathered outcrop;;; of the sediments eYerywhere 
appear rather nark in hue and more or less rusty "ith oxide of iron . . 
The impre:;sicn con1·eyed by a cursory €Xnmination is one of mon?t
ony and o:f a lack QI sharp lithologic distinctions. Only loilg-con
tinued and careful obserf'ation made it pos.'>ible to recognize litho
logic subdi'risions of the stratigraphic column� a task which it was 
necessary to .accomplish before the structure conhl he Jeciphei·ed. 
'l11e series :ippe:m; to be conformable. It. is exposed over the gre�1ter 
portion of the district in the form of a salient. surrounded by intru- � 

sives. (See fig. 3.) 
The rocks of igneous origin are intrush·e granodiorite� surrounding 

the sedimentary area on the north and nortl1'\le:,--t ; some dikes, ob
sened to cut both the argillite and the granodiorite. >arying in 
thickness from a :fe'\1 inches to 20 :feet or more, that appe.ar to be 
mainly altered felds:par porphyries ;  a few aplitic dikes � some small 
masses of serpentine ; and a greenstone. prohably an interlwdded L'lYa 
or n1tn1sive sill. This last-nnmetl rot:k is most. conn!nient1y <.'On-

. .  
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sidered in connect ion with t he f'ellimt>n(ary ru�:ls� "·hieh are pruhably 
of Palf'ilzoie ng�·.'' 

o 2 3 Miles ���====��� 

LEGEND 

f.l � Alluvium 

� 
!-: - : ';! 

Sedimentllry rocks and g,-ttn;otone 
� :- � :=· � .l 

Granodiorite 

I -< : 
Dip and Eu-ike 

R 

1 G� llvuntn.in Yiew \·ein 
c H.Esmeral� vein 

.FJGl'm: ::.-Geologic sketch map of part or Cra�ker Cr<�.·k· minin;; tlbtrlct, llakt.'r County, 
Oreg. Top";::rophy from Sumpter atlas slw..t. 

The followli1g measnrenwnts arc prnYif'ional and mbject to correc
tion : 

Sf'ction of scdimf'ntaru t•ock.l! anil !JITrt!Riunc i11 Crat·l:cr Vr•'d,: tn in ing <Ti-<trkt. 

. S. Light to blue-gray siliceous s.hnle. J-1minre 1 to ;:; inellt>.s 
thick, irregularly swelling and pinching. separnted by 

"·ery thin dark partings. On wenthered surfuce numer· 
ous lighter-colored SI)(lts are ei:ched, forming slight de· 
pressions and giving outcrops u mottled appearance. 

Prominent outcrops_ ______________________ .:________ 100 
7. Dark-gray, thinly laminated, ratller siliceous argilli te, 

loca.lly mottled as ln Xo. S above. Middle portions 

black with slaty cleavage. Inconspicuous outcrop;;___ 000 
• f.Jndgren. Wnld,.mnr, op. <.'it • 
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6.  Bl ue-g-ray. ill\l il'1iud l�· bt>Ulled sil icrons shah�. lnt'ttl ly wot-
tleu on weatllerPtl surface. )Iooerately · conspicuous 
outerops.._______________________________________ J 50 

t.. J)ark-�·ay to llJuek fl11;iJJite, thin!�· !;tlllillnt<'tl. t"<)nspkll-

OUS1y mottled. Yery Fnbord
.
!nate outcrops__________ 700 

4. Greenstone, n llnrd, tough, hea\'y, greenish. mas.�i•e crys

talline rock, of varying te:o;ture. Exposed surfaces usn· 
ally etched, showing irregular rough " �mrti " prom
inences of dark-green hornblende, between which are 

light-gray depressions, these features here nud there 

so arrangro :ts to fuintly' suggest bedding. Prominent 
eliffy outcrops.:.------�----------....:---------------- 600 

·s. Bla(·k. i<lnti. t!Jiu l�· I:uuin:tted a rgiJl!te wiill snme indis
tinctly bedded, ra·ther siliceous layers, haling mottled . 

· weathered surfaces. Inconspicuous outcrops...________ 350 
2. Light to wnriD gmy, 11lroost purely siliceous set.liiDents. 

Lamin:e 1 to 3 lnches thick ; othenvise as in );o. S ;  
preya ilin;:l;,r mottled at top. Forms prom inent outcrops_ 100 

1. PreYa ilingly siliceous, g-ray to dark-;;ra;r sedi!llent:-<, rather 
lndlstinctlr bedded m:. n rnle. but eontainiH;; n few beds 

· 4 to 10 feet thick and one SO feet thiek, _closely reselll
bllng Xo. 2 abo\e, eseept that mottling is less eonspicu

ous or :lbo>ent. Contains al;;o a few thin argilhiceous 

"beds. Weathered surfnces -grny brown in upper portion 
to red brown in lower. Prominent outcrops__________ 400+ 

3, 000 
STRUCTURE. 

FOLDING. 

The mo� readily noticeable structural featnre of the more sili
ceou;;; of the:::e bed,.: eon:::ists of the contortions and small do� fo1tl:-: 
they ewr�rwhere exhibit. The black argillites h:we a slaty cleu.-age 
that as n rule coin<::ides with tl1e bedding. Some of them are closely 
f\;Jued also: hut ns their hl•llding is ]e;::s distinct than tha t of the sili
eeou,.; rocks their stn1cture i� more obscure. The thickening due to 
small folds has not been estimated. and is therefore not eliminated 
in the tabular sect

.
ion. A.s a rule the strike of the beds :is N. 80° E. 

in the southern portion of tl1e district! gradually changing to noiih
"'1'\·est _in the northern portion. The dips are prevamngly south, with 
local exceptions caused by, a westward-pitching syncline exposed in 
the southern portions of Xorth Pole and Columbia hills. (See figs. 
3 and 4.) 

FAt:LTIXG. 

The most noteworthy structural feature is faulting of an extreme 
distributive type� which is developed throughout the district. This 
faulting is so common that portions of the district, as for instance the 
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nm·thern hnlf  of Col umbia H il l  unu Elkhorn Riuge: from the sum
mit. of Xorih Pole Hill north-

· w.ard to tlw int rnsiw contact, 
may he · said to resemble hugt' 
fault breccias. .The dimen· 
sions of the fanlts descend to 
the microscopic, and nearly 
every joint and cJenYage plane 
sliOws . pol ishing or stri a> us 
e•idence of moYen'lent. 

The obserwd indications of 
faulting are t11e fo1lowing : 
(1 ) Beds are in conta ct out of 

their normal seqnence. The 
sati,.:faet.ory identification of 

the di fferent beds in th is dis
trict , where sharp lithologic 
distinctions · are .lacking and 
discontinuous exposures the 
rule: requirt:s careful scrutiny1 
and the definite location of 
fault contacts is best effected 
by carefully following the 
more prominently cropping 
siliceous beds. (2) There are 
numerous fault breccias, the 
fragnwnb of \Yhich, nsunlly 
di�tingni><hahle f r o m  otlwr 
products of disruption by their 
polished . or striated F-urfaces: 
are generally distributed in 
the surfac<:> mantle and, where 
:found in pl ace or nearly so, as 
on some ridge s�mmits, indi
cate tl1e positions of faults. 
(3 ) � otcbes, trenches, ra vines, 

and offsets in ridges commonly 
:indicate the positions of fa ults 
in this district. (4) lilmy fault 
planes muy be directly ob
serwd on cliff faces and in 
drifts: pits, etc. 

�-\.11 faults in the district 
whol"e attitude has been de-

to.:: . 
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termined are normal, and :;teep dips ure the rulP. )lost of them may 
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•'iJe gronpetl. :1� regarJ::; strike mily� in an :lppr�>Xilllately north-south locutt,,l t he (.'o]mubia , Enrd'a alld Excelsior, and );"orth Pole m im·::� 
system ; an east-we::.i s;rstem� oL:-.ern:d in some instnnees t o  displace from f'ontlrw<•:-t io nmil !Pa:-t in tl te oruer 1Hll llel1. 
the fornwr ;  and a llmihen:-:t-i'outhwest .. system that indndes the '}Hartz The. displacement along thi,.,  " fracture, wh ich in the Xorth Pole 

veins. In the first two of the:-:t' gmup::; t.he mowmen t on any one fault dips 70" SE. �md strikes X. 34o E.� wa:-: n ppl'Oxim a  te1y cleterminerl 
plane may commonly he measured in inchE's, and the ·maximum ob- where it crosses Columbia H11 l .  Here lwd Xo. 4 o£ the sedion on 

serwd does 110t exceed 1 00 feeL The sum of these small movement::; pages 6D-'i0 forms the h anging wall and is in contact ''"ith bed X o. 2 

is, howe.-er, considerable. For instance, the :fa ults of the ea�t-west --. .... · on the foot wall , ind icating a wrtical displacement of nt least :loo feet. 
· system on North · Pole Hill within a horizontal dist�nce of 1 mile But jn addition to the vert ical throw the fault causes a horizontal 

effect an uggregate downthrow _ to the north of approximately 2,000 displacement of approximately 1:800 :feet. This estimate is obtn ined 

. feet. (See fig. 4.) But this summation, it should be noted, takes no irom the present relnth·e positions of the detached portions o:f the 
nccount of the hori7..ontal component� which, as shown by the pitch of syncline briefl�· referred to nboye and indicated in £gure::: 3 and .,t 

r-
---------=--· ----...., strire, enters into the mo>e- which the fault cuts n<>arJy at right angl es to it>= axis. TlH' uxi,; of 

· ment in nearly every fault this trough trenu.s approximat<>ly ea,.:t an<l "·est anu wn,:, origiually 
plane. continuous. At present the i ntPrsect ion of the axial  plane o£ {he 

· The detail of some of the North Pole Hill half of t lw i rough with thn t  of the win ] iPs ;d)Ollt 

less complex· fault. zones may, 1,800 feet south-southwest of the intersection of the corre.�poJif1ing 

in favorable p I  a c e s ,  be plane in the Columbia Hill pori ion of the trough with that of the 

mapped , and one llear the t'eiu. Th is estimate is subject to . moclificat�on by more eare£n1 
north summit of Columbia measurements� but not sufficiently so to disprove the statement thnt 
Hill · is shown in figure :J. there has been a horizontal displaceme1_1t of con,::iderable magnitude. 

:Many of the. fault zones are The horizont al moYement is fm.�ther iJHl icat<>d hy Ftrin� within the 

. composed of smaller units vein. as described belmY. The win ma ...- he sl id to Jj,-ide tlH' di�.Jrict 

'"'"""o . than this one. An f'xample i;, into 'two fault blosks. \Yitl1 re!"pect to "th<> nort lme;..iern or Columbi a 

1oo 0 · 100 zoo Feet one of the east-west faulb jmt Hill block! the southeastern or Brmrne blol'k has SPtt1ec1 aJH1 monod 

south of the lower summit of �outhwest hy, south: or along a line lying i n  the plane o f  the win and 

l·'Ha.:l<E 5.-H�tnil of fnultin;; northea�t of Columbia Hill. Its aggregate pitching gentlr to the southwest. 
· 

Columl>ia Rill, Bater County, Oreg. vertical displacement. ( the The large amount of de...-elopment work that has heen done on t1le 
horizontal movement. not haYing been est imated) is 400 feet, distrib- " mother lode �' offers exce.Ilent opportunity for inwstigat ion of the 

uted along a large number of parallel planes, lying 1 inch to a few structnre due to  c.omple:x monments within the vein. 

feet apart, through a horizontal distance of 600 feet. The Columbia mine is opened h�· three ad it lewls ana n ?00-foot 
wrtical shaft with which-crosscub and drifts comiect at each 100 feet. 

''EIN SYSTE�I. The aggregat e  of de>elopment is stated by Mr. BaiJl ie to he. in drifts 
Only the most superficial observations were made. .on the smu11er und crosscuts, 19,470 feet ; in shaft , raises, and stopes! �!).274 feet : 

veins. the loc:1tions of some of which are indicated in figure 3. The � total, 48:744 feet. 
Cracker Oregon >ein is 4 to 8 feet wide and dips EteeJ.)ly to the south- The shaft is sunk in the hanging wall 45 feet from the Yein . which 
east. The Cracker Summit w:in js 4 to perhaps 12 fel't wide a.nJ it penetrates at. a depth of 800 feeL thus showing the dip of the ·win 
dips 50° to ioo XW. Both are s:tfd to haYe produced pay ore ; their here t o  be ahout 86� 0 SE. Its strike is :X. 3±c E. Sortlwast of the 
vein filling resembles that of the '< mother lode " and their w:ills bear shaft the win is well defined and 20 to 100 feet wide. The ore shoots. 
evidence of mo>ement. The Cracker Summit vein has a t se>eral 3 to 8 feet in width, are found on the foot wall in all but the upper 
points been displaced by faults of the other groups, but the exact · (adit) le-Yels, where they haYe cros; .. ed to the hanging walL The l)ay 
details of the faulting have not yet been worked out. ore is usually separated from m ore barren quartz by walls lined with 

The ·· mother· lode �· stands out as a most prominent (!Conomic and thinly-laminated black gouge. The laminre are mostly striated. In 
structural feature. It i::; a normal :fault e:\."i:ending beyond the lin1its many places the striro on one side of the lamina pitch a t  Y:uia;wr 
of the district. The port ion of it here particularly referred to is that with those on ihe other side. The directions o f  monment thns iJltl i -
extending from th� Columbia shaftto the limit of the Xorlh Pole ---- -- --

st.opes, a rHst:mC'e of 1.1i00 fp.,f . On tl 1 i� port ion of tlw win •1re 

------- -
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.:a ted Yary from wrtical to lwdzontaJ, t he · horizmlia1 component 
usually predominating� - The ore body _ -it�lf i:. separn ted into oYer
lapping wedg-es or thick lenslike m:isses by senms_of black, laminated, 
striatE>d am we. About 200 feet south - of the shaft tl1e win loses its . 1:.- 1:.- . 
identity in a zone characterized by a great mm1her of faults� most of 
which strike south.U·est to ·west and dip 45° N. or S. The gouge 
linings of these faults nowhere fail to exhibit endences of moTement 
as above described. Within this zone isolated masses of ore are found. 

The North Pole mine is not. at present in operation, haYing closed 
down last August. It is deYelOped by five a.dit lewis and one inter
mediate leYel, aggregating 12,500 feet, and a large extent of cross
cuts and stopes. .At 1,800 feet · from the mouth of tunnel No. 1 a 
fault, whose course is N. 18° '\\. and dip 60° W., displaces the ore 
shoot 45 feet to the southeast. On following this fault for about 500 
feet to the intermediate_ level� the displacement is noted to be small, 

- and the slip a ppears to coincide w-ith a flat wa1l forming the lower 
boundarv of the ore shoot for n· distance of about 1,200 feet farther 
on. This ore body widens abow� attaining a maximum of 25 feet 
just under tunnel :s-o. 3, where a croSs section of the. vein is as follows : 

Scrtiun of t'ein of Xorlll Pok minP. 
Foot wa11 : !L'1.rk-gra;r t:ilic-eous shale. Feet. 
Brecciated quartz In black gouge _____________ :___________ 3 
l\hlte quartz ________________________ --------------------- 40 
Finel�· brecciated unc-on»nlidated· ( " 8ngn r .. ) •1nartz_ _ _ _ _ _ _ _ _ _  Hi 
Low-grade -rein qunrtz _____________________ _ _ _ _ _ _ _ _ _ _  :.__ _ _ _ _  :m 
Ore------------------------------------------------------- 2U 

98 
These di"dsions are separat<'d hy polisl1ed or striated walls approxi

mately parallPI to those of the main vein· and bearing abundant, 
black!' laminate� obliquely striated gouge. · This ore body abruptly 
ends to the northeast against a· -fault plane� Striking X. 80° W. and 
dipping 45° S., which does not penetrate the mnin hanging wall. 
Neither does the foot wall appear to have been displaced where the 
drift turns to it about 120 :feet farther on. From this point north
eastward for about 400 fret to the face of the drift the foot wall -
carries sm�ll masses of ore that usually exhibit a .tendency to branch 
and disapp�r in seams leading obliquely upward toward the oppo
site. walL In the main stope just referred to the ore lies on either wall 
or occupies intermediate positions. In some places the ore is ob
l served to cross from one position to another on transYerse, southw�'i:
ward-dipping. ob1iquely striated fault planes that do not pas.<: wlth-
out the vein. · · · 

· . · _ 

PRACTI C.\L CO�CLrSIO).;S, 

The results of structural study in the Cracker Creek district indi
cat e  that. the " mother lode " is not notably displaced by t ranswrsP 
faults. Within the Yein itself, however, there arc faults which affect 
the ore bodies. Some of the smaller yeins haw been offset hy fault
ing. The fact that the faults of known attitude are normal, and that 
in the movement upon them the horizontal component is commonly 
as import-ant. as thtl vertical one, should be taken into a('count in the 
development of such of the ore bodies as have been displaced. 


