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rield work and preparation ot the map 

the field W'>rl< on •hich the areal geology ehom on the renr .. 
hereof ie ~eed wae partly do11e by the United Statee Geological 5urTeJ 
in the yeare 1908 llJid 1909 and w.i coapleted by the SurTey 111 1913 
and 1914 \lnder a coopen.the "'&&"•e-nt with the Oregoa B\lreau· of W.ftM 
all<l Geology. The work wae begun by J. T. Pardee, ..-bo, u.ad.er the e~o~per­
deion ot J'. c. CH.lll:iae, co•ered the north-centn.l part of the quad• 
ru.ngle in the fall of 1908 and e~r of 1909. In the tall of 1913 an 
area in the !lthorn I'ILI\ge eaet of SU.IIIpter n.e ID&.pped by r. J. Lh at~d 
in the e~r u.nd fall ot 1914 the remainder of the q\1&4rangle ..- cow­
ered by J. T. Pardee *nd 0. F. He•ett with T. H. Rosellkrant ae u.eeietant. 
The ~~&.p hAe been prepu.red by Pardee an<:t Hewett fr~ their original field 
notee. The following •~Y deecriptiooe are ~eed on their wnpublieh• 
ed not .. •od on {)l.lbliehed reports, listed ...t thto end ot the text, to 
which the rew<:~er ie referred fer &4diticnal detaile. 

Oecgraphy 

Tbe S11.01yter qlol&drangle 11 an &rea of 11.bo~o~t 850 eq\l&l"e llliles ill 
Bater, Crant, and Union Counties, northt«stern Oregon, that iacludes 
•everal of the more product1Ye minine distriete, ViS. 44Cr&cker Creet 
(Bourne), Elkhorn, Cable Cove, Granite, Bcn&nla,· u.nd Creenhonr.. It 
liee near the middle of the Slue ~untaine, a chain of ridgee and aoun• 
t .. in-gro~o~ps ot diftereot trende and ~ltitudes that extendl eouthweet• 
-...rd fros the northea1t corner almoet to the center of t he st .. te. The 
hi~her al.lmWite in the S11.01pter quadrangle are along Elkhorn Ridge and 
ita northern ~ontinuation Which ia callad the John Oay•Powder RiYO~ di• 
vide. Several 1~t1 within the quadrangle range in altitude fro. 
8 0500 to 90000 feet above eea l1v1l and from 4 0000 to 50000 teet abo.e 
11.djacent n.llejs. 1'o the 1outhwe1t U.e 1110untain1 denre~~oee in heis:ht 
until th~y fin•lly dieappear in the plain~ of central Oregon. Lowl~e 
that occupy not more than 5 or 6 per cent of the to;t.al erea of the qlll.d­
r~n~le include, in tha northeast corner, a •mall rart of Bater v..lley 
11.nd• in the eouthern half, S11.01pter v&lley along thto upper co\lree ot 
Powder River u.nd •~ller Vklleye along the ncrth ~nd wiCdle fotkl of 
Burnt ~iver. Acceee to theee valley• ~d to •o•t of the mounta.inou. 
u.re~s ia afforded by automoOile r~de. U. s. Highway 26 croeeee the 
101.1thern p...rt of· the qu.adr11.ngle !rom eaet to weet. 511D1pter 10t tile hee4 
of Sll..llipter valley i• tt•e. princip...l eettlement and Bourne, Granite, .and 
eneral other more or len interu~ittent or "gholtn mining e&mpll are 111 
the north-centr&.l and weetern j)a.rt"S of the q..a.dr&.ngle. Fu.rming and stock 
r&.ieing are carried on in the v~~olleye. Yucn of the q~rantle is Within 
the Whit .. n Nationu.l Foreet , . &nd lumberin~ ie one Ot the chief induetries. 

Geology 

The rocke of the Su.mpter quadrangh c0111priee an older and a 
younger ee.riee eepo..rated from each other by a, major uncontol"lll1ty 
and ot~er~iee dietinguiehed by ~~~&rked difference• in their obarao• 
ter, occurrertcl, ~d relatiot~e .to the ~~~e~talliferoue depoeite. 

The older seriee consi1ts of pre-rertiary rocks, .oet of tn.a 
severely deformed a11d oonepiC\IOUily 11.ltered formation• of.~ 
tary and volcanic ori@;1ft·, PCh &I .. rgillite, gr"eenstonet and ecb1st0 
with relatively ~11 amounte of li&eltone or m...rble. IBto tn.•e 
!o~tione eeveral bodie• of granitic rock haYe been intruded. Fra&• 
mente of toe1il1, euch ae coral• and the foraminifer Y\leultDa, towed 
in s0111e ot the l1me.etoae bodiu, indic..te a Carboniterouli (Peaneyl• 
vani¥n) ace . Great thiotne••e• of rocte lie abo•e and below the toeeil• 
iferou• Umeetone, ~nr, and may include both lleeoaoic and' pr..:.C.Z.-. 
bonifero~o~s bode. the bedded rock& of thi• group ehow a pren!Uq 
we•terly •trite and appear ••erywhere to be cloeely folded . fbey are 
.11111re or le .. schilto .. and c01111only ehow evidence of taulti~~g, but 
the lllll..in etl'\l.ct~o~ral teaturee are geaerally obiCW'ed by tbe -ller tea;­
turee aDd bt.n not beln .satieh.ctorily worted out. The kllowa •talli• 
fei'oue led" ..re confined to rocks of thil (pre-Tertiary) 81ri ... 

The ygunger 1eriee inelude• tor~tion' of Tertiary &Dd ~ua~1raary 
... ge. the rertiary rocte oonlilt chiefly of b.va tlowe and other vol­
eanic -teriale with interbedded eediment&r¥ rocte ot K1oc1ne aad prob­
ably Pliocene agee, they ha.e been eli&htly tilted or warped and broten 
by ~~~any normal taulte, moat of which •trite nortbw .. twa.rd aDd · thue croee 
the etr~o~ctloll"al trende of the older rocte .. t co"nsiderable llJI&l.es. The 
Quaternary depoeite, .co•po11d -.inly of unconeolidated all11ri.al &.1111!. 
glacial ~~~&terial, oocupy 11nral large valley are... 'rbeY are AOt a.o­
ticeably defgnaed, Placer graYele 11.re found 10t different hori1oae ia 
both Lhe Tertiary ~nd· QI.Iaternary rorm.tione. 

Argillite gro\lp 

The areae mapped a• argillite group •re underlain by light to 
dark gray1 tine•grained, dliceo~o~a and argill,aceoue eedimentVJ rooD 
with interbedded layere ot greenisil hue that are altered volcailic roct. 
All are tine-grained and, co .. only, only the more eiliceoue yvistiee 
are redetant t~nough to fol"lll prolllinent outcrops. The beet: exposw-.e 
are found in glacial cirquee 011. the northeaet eide of E~MI Ridp 
and alon~ aome of the strea1110 that drain the eouthw~et elope. Cracker 
Greet, which croesee the •trike ot the beds tor a dietanc1 of ebout 
8 miloe, give~ expo1uree, 100etly of eiliceoua bed•, at "intenah be• 
tween Sumpter 11.nd Pole Creete. ~bove Pole Creet the eapoeuree are 
nearly continu0\18 and ahow the forllllltion to coneiet of a lternatins: 
1iliceoue and argillaceo\IB la.yere th .. t range in thictneee from a t_rao. 
tion of an inch to IOYeral teet. Som~ of the harder gray eilioeoue 
layer• re1e111ble chert and some or t~e sorter argillaceous layer, re­
•emble elate. All gradation• between the t wo oocur. Co111101:1ly the 
gray, ailiceo1.1s layer• are 110t mare than &n inch thick and the ar­
gillaceous layer• that eeparate them ara merely black ...... The 
interbeddld volcanic rocte are d\lll greenieh-gray &lid i11di8tiactl7 
etratified. They are _well exposed on the IO\Ithweat slop1 _of JlthoMI 
Ridge from Rock Creet B~o~tte eo~o~theutwa.rd. In the ergill1te ·ar .... 
eouth of S11111pter YAllef . the expoauree are commonly poor, bUt. eo fu.r 
ae o~eerYed, th8 rocte 11.re eimilu.r to thoee described. All appear 
t~ be ti;to metamorphosed repreaent~tina of interu.in.g\ed f1DI!IJ·gr&ine4 
eedimente and volcanic flow• and tuffl. Si.mil11.r root• that OCtiiU' io. 
•djoining partl of the Baker qw;.dra.ngle han been recently et\ldied a!ld 
toacribed by Cilluly {12}. 

Limn tone 

Lilleatone interbedded with the argillite group forma a&D¥ out• 
crops, moet of them emall, on the elopee of Elkhorn Ridge, and ia a 
few widely 1cattered areas elsewhere. Those oo Elkhorn Ridge .r$ ~~J 
within two ruther narrow belh, one uter.ding along the .lower eO~tl) 
elope trOD Deer Creek eaehard to We.rble Pcint and the Ot"her "ooo"up)'iq 
a correaponding poaition on the upper northeui elope. ~ liarble Po1.nt 1 
the l&rgeat outcrop, ia aboue three fo\lrthl of 11. mile long trom -eaet 
to weet, half a mile ~ide, and 1,000 feet high. Ite boundaries are 
irrtogul~r :ig•:~<g linea and the mase 11.ppe...ra to be an ~<isres;ate of eep­
arate 10.ng~o~lar hlocte. Few other bodiel ay~Jroach -tbie one in ehe. The 
moat .. r e from 50 to 500 feet wide and not mere than 1,000 teet loaa. In 
order to ~ke them plainl¥ visible on the map the .maller onee b&Ye been 
exaggerated. A rather remart&ble feature of these bodiee is their &II&U• 
lar fonD.. In c0111poeition they appe11.r t'> be almoet . pure cllleiu.m c·&rboo.­
ate, Many haYe been -t11.11.arphoeed tc a white or J>&.le blue crptalllne 
111arble and in general bedding plane1 a re indietinguistable. 

Uetag...bbro 

Before the ... rgillite group bttd been exteneively deformed it -.. 
inv ... ded by a ~~. which formed eille, dike•, .. nd irreav.lar cry• 
etalline bodies, now a~pearing &I a "sreenish-gray metajll.bbro. Tbe 
large't expoe~o~re of thi1 root toriiS a belt. from a qu.tter of .. .Ule 
to a mile ...nd a halt wide• which extende fro~. the Yiciaity of sour01 
eastward to the border of the quadrangle •nd teyond. Between Sour ... 
and l.laxnll basin thia body has tt.e form of .. 1ill frOID. '!'00 to l ·,soo 
feet thict • . Ea~t ot Maxwell u ·e outlintt •~o~ggeet dike-like and i.rre• 
g\llu.r forme. In the glaciiLl. cirquoe an the northe ... t eide of. Eltb¢-rft 
Ridge , ite _gr .. nitie texture il plainly ahown. rhe roCk ~· orip.ne.lly 
a gabbro composed mainly ot plagiocl .. se telde~r• 11.nd augite. ~incl 
it ca.u;e to pl10.ce theee .lllinerah ha•e been b.rgely ohl.ns-4 to. ePidote., 
chlorite "nd green hornblende whieh giv~ the rock ite greenhh color. 

Peridotite 11.11d eerpentine 

Irregular bodioa of peridotite, a coarsely crystalline d~~ort green 
or bl~~.c t rock, ha.Ye been intruded into the argillite and the metag..bbro 
dong ll.cC~o~lly York we~t of Swilpter a.nd in the bali.,. or Corral aM 
Boundary Greet•. It il composed largely of iron-magne•i\lm silicates 
and ita We4thered o~o~tcropa are characterietica.lly dart brown. Ser­
pentine, an u.lteration produ~t or the periodotite, ie townd ill the &rl&e 

mer.tionad and ia particularly abundant in tne Yicinity of Greenhorn City 
~nd to the ao~o~t hwest of the Ibex mille. It r11.nges fro~ light green to 
blact io color and is characterited by a emcoth cr eoapy feel and a 
network of fract ~o~r .. e along which it bre .. te into tra.gmente witil. curyed 
outlinee. 

Gr .. ncdiorite 

Cranitic rocie, which ~sr6 intruded later than the metagabtro and 
the peridotite, underlle ~uch of the northern half of the qv.adr11.ngle 
10nd r&thtor large area& in ~he ~o1.1ntaino ao .. th of Sumpter V11.lley. The 
""'"in budy , which fo~W~ Bald 14o\lnta.in 11.nd the bold """!i rocty Po.Oer ~U:nr• 
John Oa.y divide north of the hell.d of Crac~er Creet, wae 1\Uled. "th& Bald 
Wo~o~ntain batholith an~ de1cribed " ' granodiorite by L1nd·gren (1), and 
this ter~ ia retained on the map although the batholith or parte ot it 
mu.y be 111or~ preci8aly clas1ified ae qv.arta-diorite. In it• molt exten­
eiYe O\ltcropl the granodiorite ie a li&ht gr11.y 0 medi~~a-gra1ned cry• 
etalline roCi: tl'la.t reae~blea granite. A.e "en 'roll! a dietance it app81i.re 
na&rly white . Out crops long exposed to ordinary wiatrArihg deYelop 
~ha.racterietic rounded forms b~o~t on tr.e higher e\l.mlllite tney haye bee11 
troet rifted to massee of angular !ra~nte. rhe gra~odiorite bodile 
ea,end to ~o~nknown depths u.o.d tend tc be enlarged down.ard, 11.11d probably 
all that are shoWil or. the ll)ll.p are connected in d epth. Neer tbe La 
BelleYiew ruine the granodiorite and the rocks that it inY10.de1 interlace 
Ln an intricate manner, and ~t pl~ce~, ?articularly ·near the .S&ieley 
ElKhorn and Bald ~c~o~ntain minee, br~nches or ~pophye1e from 100 to 500 
faet in width project ehart distanceo from the main hod.y. ilaeWbere 
the contaete are fairly eYen or regul~r. 

Repre•ent11.tive speci~ena of the gr~~.nodiorite from Bald Mountaia 
and· the peats north of Crac~er Creet conaiet chiefly of plagioclllee 
feldapar, quartz• hornblende, and biotite together With notewortbJ 
amo~o~nte or orthoclase feldepar. Marginal facies contain relati.-ly 
more of the dark mineral•~ hornblende and biotite, a.nd lese ot quart& 
and orthoclaee. Thro~gho~o~t moat of its u.rea. howe••r, the l a rger bodJ 
eho•e l ittle Y~Lriation in compo1ition and texture. Dikee o! aplitl 
and pe~tite are apa.ringly diatributed through the ~tholitb. Sea. 
narrow dikee in the northern part are co111poeed chiefly of fleeb-p1il.ll: 
feld1pa.r• quartz, and a long-bladed mica. Locally the granodiorite 
containa dark spote a few inchoe in di&~~~eter caused by the ae~es-• 
tion of brown mica or other dark minerals. The batholith c...me to 
Pl•ce after the argillite group and metag~~.bbro hd.d been deformed, &ad 
it wa.s exposed and partly cut any b¥ e roeion before the tertiary 
lavae ware erupted. In most expoe\lrea tha batholith 1e cut by three 
eete of tractUree that stand approxi11111.tely at right .. nglea to one 
11.nother. Two of thelll are vertical or nearly eo ~nd the third nearly 
hori&ontal. From place to pLace, howe•t~r, the a~cing a.nd relative 
dOJili.na.nce of the different fracture eysteme yary , Over wid.e areu the 
vertical or eteeply dipping fracturee ~re clo1ely e~ced. and the more 
prominent. In other areas they are subordinate to the hori,antal 
fractures. 

PRELIMINARY GEOLOGIC MAP OF THE SUMPTER QUADRANGLE, OREGON 
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Oit.ee 

bcept thon of ~u&ternary age all the tor..tione •pped ue cut 
by isneoue <:titee. Theee ditee u.re meet n~ra~o~e .in the '~gill1te 0 
aroup a.nd. eucce .. inly yoU1:115er tor ... tione ·cootain r ... r &Dd fenr of 
th... They range troa len than a toot to 100 teet or 1110re !n wici"Ua 
&.1111!. a few ..re a aile or 1110re in leqtb, bo.lt 1110et are relat.i•ely aarrow 
&ad non-pereilteat. In oompo.ttion theJ range froa W.tra•baeio to 
u :trer.ely e1liceow.e. 

Ill areae of the v&J.lllte IJI"OIIp the aost o- ditee .are torwed 
or a donee tiae-ara1ned light va:t roct thao.t 1e apparently a pouo41of'ite 
porphyry. Along puts ot J:lkboro Ridie tbe~e ditee are eo n-.roue 
that they rona u much ... 20 per oent of the rock -.... In ..r... 
..-here expoeune are poor the .pre .. nce ot the dikee h indicated by 
trapeo.te ia the eo1l, In general the dit" differ .S.dely in •trike 
aDd. dip, but dont ll.thom Ridp .oet of th- Rl'i.te aortheut, dip 
et .. ply, and acc~p&ny tracturee aloag whiob faulting ot.pp-.re to baft 
OCCUlTed, 

Oreenieh•&raJ dikee tbat r~U~ge ia oo~ition troa diorite to 
pyro.urrJ.te ara rather wideepread, and aplite and pea-titl ditle o­
paratively few. Ill the arM.e of TertiU'J wolc&llio roob 1a the Bv.rn' 
Rinr draiii&PI ea•t ot Chine. Creet, dii:ee of .S..rk•oolored porphyritic 
rocte are fairly c-11. 

Stncture 

Severe de!or~tion hae i111poeed on the argillite group an eli.Ceed­
il)tlY intric .. te etructure which -i' be Teaclily •••a ill &.11)' of tbe cle..n• 
er expoeuree, .,.pecially thoee afforded by the p.cial cirqw.ee ot 
Elkhorn Ridge. liearly enrywhere iniiUIHriLble e-.11 fol1s ~d contor­
tion• involve the beds. Strong c~preseion and shearing have broken 
the more brittle eiliceoue layere into amall rr~ente 0 and eo kneaded 
tnem into· the a otter argillitic layere th~t the roct reeemblee coa­
glomer .. te. Particul ... rly good expoeur•• of this paeudo-con&lomerat• 
llii&:J be eeen i n cirquee &t tr.e h8&de of Pine Cr"& and Goodrich Cr .. t, 
rhe preno.iling etrite of the bedding, ehO&r ph.nee, and ax .. ot -.11 
fold• ia weet knd their dip i• ~ener.Ily '$0 or more. The larrer 
etructurot.l feature• ere obecare. Probably th•y_include a number ot 
i•oelin...l eaet-weet tolde. The metagabbro eill •••me to have re•i•t-
ed crWIIpling but in the vi~inity of Bourne it ba.e been bent into "' 
lar"e open .... t-we~.t "ynclinal told. 

Rather cloeely epaced .tr..ct~ree ar1 ~ener.l io the argillite 
group &nd ca.~se its o~o~tcropa to be oharacteriaed .bY .... u jagged for.e. 
taultin& diltributed a111011g the fracture• 1e indi~e<:l in sneral 
placee, Larger !auH1 dhpj..ace both the argillite grO\Ip ano. the •ta­
aabbro ift the vicinity of Bourne. Xhe¥ i11clud1 the N0rth .lole•Colu.b1a 
•eia or "ltother LQde•. eneral other veine, aad • nuaber Ot bllrrea 
fr•ctur oe 0 all of which strike northeast~rd aad o1.1t a leee promin~nt 
1et tllat etrikes northnet. 

Xe"-rphiem 

rhe *rgillite, echiet, ~d other varietiee t~t coapoee the •r­
&ill1te groUp are roote that n.•e been tranefo~d from original fine• 
giained soidisentary rocD, •~o~cb &I clay•ehAl.,. and 1arule.tonee, by the 
prenure &lid ehem.iclll. action ineident to d1ep burial aountain buildiq, 
and ipou• intrueio11. In the s- w:ay <Oat were originally law. flon 
and:. tutte baft bee" ·cbli.nged to greenstone. Tt.e 11101t 8tritiag· ett6ctl 
ot the reglonlll aetamorpb1ea u.re the production of echi•h ll.!ld peeudo• 
coJI&l.o.erde. Leu noticeable but enn more widesprN.d b the compac­
tion to arplUtoi and o-at&tio11 to cbert-Ute rooD. Contact •ta· 
1110rphil• by the innding gre.nitic bodill tw.e fllrther changed the rocke 
e4joiniag th0111 according to their ooapoe1tioa. Ullllixed or pure lime• 
e:t;011.e• han been changed to aarble0 i•pu~:e n.rietiee ·to hornttoae. A:r• 
&illeoeoWI beds han been altered. to aie11. eohi.t•, coatainin& bornbllilde· 
&Dd other eilio.atee. ·&rowed the Bold llo~mtain batholith tbe argillitio 
roote luin been th1111 -t..aorpho•ed in a belt raqillo troa ,;. q....,.tlr of 
a aile to a aile• in width. the ._Uer ~ano.Uorlte bodiee expoeed 
10\l.th of Suapter vallly &lid· eleewhere e.re eurrounded by si.ailar but 
narrower ••ta.orphic colla.re. Tha alteration ot gabbro to 1Ut&pbbro 
ie chiefly the reelllt. of regional •tuorph1••• The co11taot etfeote 
produced ia other rocD b¥ Ule illtl'\IOione of gabbro, pel'i.dotite aM 
ditoe ar1, a..rdly noticeable, The Tertiary and QuaterMry to~tione 
exo,ept 11.1 theJ ~y be locally .edified by dikee or other intrw.eivs 
bOc\iH of the -• qe v"' f~:"H of .. teaorphic teaturMo 

... 
Ollly -u and fr•pentary collll(ltione of fo .. ile ha .. 80 r~~.r 

been obtainld troa the pre-1'ortiarJ rocte of tbe que.dr ... ngle, and these 
are con.tin&d to the liaea~onee. The beet collection, trozi:. a e1111..ll 
body exposed in a railroad c11t 3 mile~ IO\Ith of Sumpter, ooo.taine a 
few poorly Jll""ernod brachiopode, br.yo1011.DO and crinoid• li.Dd the 
C&rboniterov.e for!l.llliniter, ruellli~~a. A great th1ctne .. of .. diaentary 
bede uild1rlioe the Uaeetone, ho•enr, and b.ow fot.r the~e deecend in the 
g•ologic t iae scale il not to.own. In thl non-toeeiliterolle bode •bono 
the Fl.l$~11 ... etratWII cor~~l-r•tes occur that ooatain lblestone pebbles, 
a taot that ind1cat11 thea to be yOUZIIJirt po"ibly Yelotoic in age. 
h'O. their relation~ to the argillite group and to one another, it 
appeare probable thll.t the metoo.P,bbro, granodiorite, and perU"otitl 
ar• or Me•o•oio as•· 

TertiarJ fon~~~.tione 

Granle 

J.~llolvi"al d1p01ite of Tlrtiary age u.re widely dietrib~o~t&d in the 
SWI.pter qUII.dra.ngll, Though of relativtlJ -ll Yol~.~~~~e compared to the 
other form&tione ~ped theee depoeite are of partioular intere1t be­
cauee they have yielded ooneiderable placer gold, Natural expo1ure• 
are poor ..ad -·~ of. them are confined to areae from which protectin 
l11.va coyere ha•• been recently etripped by eroeion. The beet 1xpoeuree 
are ill artificial exoavll.tione at the 1'rench Di.ggings, 'feanr, Griffith, 
•interYille 0 and Barton llli.nee . 'fhe gravel 1e chlo.racterhed by nry 
UIOOtb, atr-•orn cobblee II,Dd. bololldsrs which are iabedded in a I&DdJ 
olay· 11111.~rU. that coiiDoo.ly ebon bright rad and ;)luieh•gray tinte. 1'he 
cobbleli and boulder• are COIII9018d of cherty-appe~~.ring qllll.rh, donee, 

. fine-grained porpbyriee, lllld other re1i1tant roote. All n..ve lain llD• 
dieturbed tor a lons: u .. expoeed to the ll.g_ente of roct de0o1.y, u 
•hown· by the t&ct tllll.t their outer latere or ehelle have beoo- ble..ch• 
ed and 1of'tened. Mll.ny bollld.ere ot the len resietant roots 1ucb u 
argillite. gre1netone 0 end granodiorite n...ve CD~Dfletely decayed i.11 
place. b.can.tione 11.~ t}!e different lit!. nee sho• the gravel to be troa 
30 to 50 teet or aore thiolr:: ~d dieplaoed by fil.ult• that aleo out th1 
bedrock and the lan. conor. 

The •urf1110e on which tbe gravel depoeite lie cut1 acroee the de• 
formed pre-Terti~y reck• including the granitic intrueiou. It 
therefore repreiente the end of a loag cycle of eroeion during wbioh 
a s:reat thictne" of rocte were reao•ed. During thie period -r11 
lodes were uacoYered, their uppir pa.rte wom aw.y, and 11ucb ·or tblir 
gold traneterred to the grll'flle. 

The di&tributioa of existing reiiiii&Dta of ~he Tertiary graYs! 
euggeete that o .. ot the streams depoeitiag it flowed southward tro. 
the preeent dta of Bald Mountain acroee Griffith Dibginge, Buok 
Gll.loh, !Uid the h""'d of Thre• cent G~o~lch. Allo~hlr et.re&~~~, heading ill 
whol.t is now the Oreenhorn Mo~o~ntaine, toot out eaete_rly coW"se acrCN 
the eihs of the pre .. nt Parterville and •iaterrllle ~dis:&ili&•" &lid 
prObably joined the firet one. Other etre--.,· heading in the area 
north of Sv.apter, flond Aorth•e•twa.rd over rrench Diggio.gl "and eouth­
eiOetwto.rd past the li~e of llinernUh. 

Tuff br1ccia1 and andeeitl !lowe 

Andeeite tutt-~recci10e and !lows occupy largo .. ~eae in the 
SUIIIpter q;u.r..drli.Dgll. Tutf•breooLi.e foi'IMd ·hy exploein Yclcanio 
er~o~vtion& und,erlie extemive are .... north of Gr..:nite Creeil. b;elow 
the town of Gr•nite 11111d ia the vicinity of Chicken Hill. · 11.nd COli• 
etitute the prevll.ilin& tor-MtiOII ill the draill&ge baein of Burnt 
Ri.er. At the head ot Thr•e .Cent Guleh a.nd on tbe south elope 
of Kin~ Mountain and other loc~ities where ·eroeion hae been 
accelerated, the t~tt-brecoias tend to form jagaed clitfe and 
pinn&.e.t .. , b11t other a.rea.e underlain by th0111 have 11100th contoure 
.except that the eurtace iB ueually etrnll with fragment• of all 
aiaee. 

The t~o~tf•brecciae ar1 eoapoeed ot angular lltt;l suba.ngule.r (rag•. 
~~ent• that range in 'ile from eand graine to bouldere or blooke 5 
teet or .ore in cro1e 1ection. In place• the fo~tion is a ... , 
of unsorted. tr .. ;aant• o~ different eiaee and in placee it is llll.de 
up of alterftll.ting: bode of coareer a.nd finer textW'es tb;..t ehow I.D 
obec~o~re etno.tificatiOII nch ""' wou.ld he produced b~· nlnnin& water, 
The sandy ... trix ot theee bede "ie light gray1 the tracmente . range 
fro• gray tc blkokl rarely thay are a dull red. Roughly theeo 
rocke are eeparable tnto a lower, 1110re perailte11t group char ... cter­
iled by &eYeral Vllrietiee of pyrosene ande•ite, .. nd an upp1r,. l18o 
peieietent group that coneiste chiefly of hornblende andeeite wi'h 
emall ~L~RCWite of the pyroxene V><rietiee. On the el.ope nortbe .. t 
of Burnt Rinr below Trout Creet altorlltlting bedl a·r coaree and· 
fine material are expoeed. In tne lower bede the larger fragme11te 
are chietly of n1icular bllr.ot Lan with --.ll but conlpicuoue laths 
ot lignt gray teld•pu.r. Some layere ccneiet of cloeely packed -ll 
&ll&"'lar trapent1, others contain boulders u tiiiiCh ae 3 feet ill dia­
meter, a.nd etill otbere co111ht al11101t ..-holly ot fine -terla.id. ~and. 
A ••ction exp01ed at the $Outh end of kinge Wountain include• 1,200 
feet of drab-colored porpilyritie hornblende •ndelite tragmente t.­
bedded in a 1111.trix of d.ril.b tuff. Abon ·thi1 ie I. layer 150 t .. t 
thick oontdnins: n.ter-worn cobbl .. , •hioh in turn 1e o••rlain by 
400 teet of breoGi• With e0110 blooke 11.e luge ae 10 teet in their 
lo11ger di.Mneione. 

The cliff on the north eide of Granite Creet oppoeite Clear 
Creet eho-1 etratitied tutt•brecciae with 111edium or -ll &tar­
worn frapents of neicular light-gray &Dde~ite in an abu.ad.ut 
light-gray eandy matrix. Layere expoaed in the elope above contain 
large trapente, e01111 of them being .. red porphyritic roct. I~ bede 
expoeed on the eouth elope of Chicten Hill both the fra~nt• and 
the mli.trix are brict red. 

Older bol.e1o tlowe 

Following the tutt-breccill.e axtensive tlan of banlt and pye 
roxene a ndeeite were erupted. Exiating remnante indicate that the 
tlon nre eonfinad 11111inly to that part ot the quadr&Dsle eout.b ot 
8v.apt1r n.lley and "' portion along the wet in what 1e now the 
drainage ba.ein of Granite Creet. ·.rypicd expos11r .. are or dart 
d1neo roct i:i111.t we~~.there brolftl. Veeioulu layer• occ~o~r alons: the 
North rork ot Burnt Riyer betnen Chinot. Creek and Third Creet. 
Loc•llJ the roct ebon a colWllll&l' ltructiU'8 and it tendo to fora 
cliffe, of which Sheep Rock i1 .. n example. 

Rhyolite flo•• •nd tufte 

Light-colored lavae and tutfe that were er~o~pted aft e r the oldlr 
b11.sic tlcwe form a groll? 50 to 200 feet thict that originally ex~ 
tended over a coneiderablto are~ in the soutbeaetern part of the quad­
rangle. Re~nte ot thie gro~o~p underlie the northeaet elope of ~ill&' 

.II:Oimta:l.a Uld p..rte of the border1q elo~• IUid tlrrane of 'lhU.IMJo 
3u.pter, aDd B11nrt R1Yer n.lliJI. In color aDd other r.atiiZ'" tU 
rhyolite voup contrut.t 1trongly with the other la'I'U •nd tbei'efore 
..ttorde 1 ~7 ~~eo.ce of cleterlllitdng geolog1c etr11chrt. The gro11p 
iacludee fi.a different ~riotioa, of ebich the lowett ie gray, 
gluey, and loet~.llJ l&llliMted. AbOl'l thi• b a gray atony Vlll'iety 1 
ritb. lo~l 10 .. 1 of black l)UA1oe. &bon thb b tbto 11101t perdeteat 
~~ond tJPical n.rt.ty, white to p&le red, plllliceoua, &lid locally 'hei• 
01,1ll.r rocJt with botre and there a pbenoorpt. of plaatoolue feldepar. 
th11 n.riety 11 eucoeed.ecl by a ~ker flow br.ooia, "nd •bon ehiob 
ii 1 &nLJ to pale brown tlltfiLCIOioll layer with !More &ad there ro\llld.ed 
knobe of dart glue. 

In Ule extreme eoutblutlnr. part of the quadrangle an .exteuin 
area 1e underlaia by .lipt-pJ oryet.allial roote that are oloeelJ' 
&Nooiated with the .adu1te tuff•breooiae. Weet of Big CrHk uar 
Rattleall&i:e ovloh are ·~•loll"ee or a ligbt-cray ~ pale 4 pilllr. rook 
that ie Coareel.J porphyritio1 -then to rounded tor.. lite Jl'&l11te, 
aad. readily 4ieiat•IV&tee tc a coe.re1 ADd. Thie root ie ueooiJO:ted 
witJi, the hnr part of tbe tuff•breociJO.e, and preliaiaary ~CrOilGOpiO 
ex:ealnatioa indioe.tes it to be a daoite. Tbe eaet•rd u:uneion of 
th11 rook into tbe SUer qll&d.raqle ie deeoribed by Gilluly {12) ae 
a light. &raJ porphJrJ coatainiq; phenooryet. of pl.f.p.ool.ue an4 hOMI• 
hlnade ill a t111d7 cryetalliae IJI"Ound .... the area 110rtb or 
.AUali Spriqe and eaet Of Bea•rdul Crut 1e larply lo&llderl&ia bJ' 
deaee, l.i&1R ar•en1eh•gr&J porphyritic rooke, wbiob in tbe 1'ic1111"ty 
ot Altali Spriap han been hydrothe~lly dtered to a eott 1 whUe 
clay-like -· .Ul the•e root• ara prorlsioaally grouped ll!ld.N' 
the bl&d of daoite. 

(II the eouthero third of to- quadrangle Tertiary bode depoei'• 
ed bo'h ia pond• &lid -.long etreaa bede, Wlderlie an area of halt • 
towub1p or aore in the beAOblande or tlrraces alone Bllril.t R1nr 
beloa Chi- oreet aod occupy s-.11 ar1ae 1111.1' Aueti110 tiptoa, uad 
Whitney. Natura.J. e:q10euree of tile .. rocke are poor .ad -•t of 
thes. VI tound 011 the eidee of narrow re.rinee tbat cut the terraoee. 
J.a the av.rnt ldver besin they coneiet oh1etly of light-colored, sort, 
fin•·P"aiaed beds of olay, •aM• aM volcaalo aeb. The ~·t eapo­
ev.re eeea in the quadraagl.e ie in the ••ter..oet part ot an arti­
ficial o11t oa tbe '"loop"' of the »uapter 'faller nilroad l -.ile soutll 
of Tipt.Oa. At that place the tor-.t1on ooneiete of thin 1a1en ol 
n~arlt. - 'ltlitl dia.to-ceous earth {dioo:1f*lteJ and Yoloanio ADd ill 
altenia'Ua& l&)"eno The bode dip 8° J. and .re oyerla111 by a bulo 
laY& flow. Foseil leaftS of oate, willow, -plee, ndwoocle, Qld 
other pl.aate contained ill th• ~• ot lliocen epeioiee •ild.lar to 
tho .. of Ule-. *•call tor-.tion ot central ureaoo. The - OP'ciee 
•r• oolletlted troa OXJ>08\U'IO ••t of Av.etill, &ad poorly pr"erftd. 
tr.pe11t.e indiollte the Hde aloag »urnt IIJ.nr to be of .the .... ap. 
Ill add1tio11 to diat-ceo\lt ea.rth and •oloanio eand tl1e bode ll.loq 
BUI'I:l~ Riftr oontaia 10M. et,_ allu1'iU8o the fonatiori ie esti­
-ted to· bl eeftral hlmdred teet tbiok. 

Basic lan.s erupted aner Ute rhJolitl g:ro11p O(:CUPJ' the drai.Jt. 
&&• haein of tbe ll1ddle ro.rt of lotm Day RiYer alaoet exolueinlJ 
and are widlly dietrihuted." onr other parte of the .S~er qua4raa&l• 
IXCipt the IIOJ'tbu.et quarter, )loet Of tn. a.r'8 4enee to Y8siOIIlaJoo 
dark•colored roote that -ther to eba4ee of l.f'&1• MaJ. oo11taia 
pheiiOO.I"J"Ste of plaaioolu.se teld.epar or olinae. O.er eoae areae 
they show a platy structure. fbeJ c-nly- -~r to ~l clifte 
ud bare knob•, ll.lld lando uaderla.111 b¥ thea 11.re lltely to be ooh:rw 
1d with a red olaJ eo1l. They appear to ooQSoiet ot -.Jl1 .. parate 
tlow ot local origill am liaited exte11t and or Uo11t the NM ac•• 
J:roded •olcan1c ll80ke tbat -.pP"f' to baft beell tbe eo\U'oee ot e..,. 
ot thes1 le.YU are repreeented by a hill on t~e diride abollt a aile 
JlOrlh of ueieer .m b,- tbl 6,106 toot e~t ••t ot TrOut creek 
ill the nortlrlfeet corner of the qu.dr&D&ll• For thl *"t part tbe 
beeic flow lie directly \IS'On the rbJolitl IJI"OIIP1 but a tiae inte_r. 
n.l bet-a· th- ie indUated. 1n pl&oee by e1'idenoea of ero•ioll. 

Structure 

Ill contrast to the comple& d.etor..t1cm of tbl ara1llUI VOill 
the etructure of tbe T1rt1ary rO(li:l 1e obaracterilecl bJ broad fold.e 
and by nor-.1 tav.lte that trend i:lortbweet and have lvply oontroU­
ed the devel~nt ot the prHint topograpbJ, 111 the nortblro .,...n 
of the qua.dr&Dgle the elnation of the rooU iato a large d- el.on• 
&&led o.orthnetll&l'd. ie •~~&Seeted b¥ the attitv.de ot the eWTolo&lldia& 
la4 reliZI&nts. A ..-ll anticiine tonu the dhide bet•e11 ~~~pter 
n.lley a!ld Burnt tiftrf othere IU"e illdioatld on the di1'ide bet•n 
'lhitney n.lley and the ll1ddle Fork of Jotm Day Rinr, and ia tile 
area bet .. en 'fhitMJ &ad ~be Greenhorit dietriQt. 1Atlrven1q; &red 
appear to he wide •y:ncliaal trougbe. 

'l'be folds are gr0t1.tly aodified by 110.--J. talllts of eteep dip, 
110et of wl!.ioh 'll.ry little tro. a11 anrap etrite of abo11t N. sso L 
ftlere oontraeUII& tor..tion are tortu1tov.el¥ aeeociated ... , tor 
exaaple, in the solt~beutern part of the quadransle, the a.o11.11te 
of faultiq IOt'e ra&4ily detend.llec\, la that area d1eplao-ate 
r&n~i~~& tr011 001 biiDdl"ed to .. yeral bv.lldred teet are ebown oo. ill41• 
1'idl&al talllte. 

terrace IJI"&Vell 

StriP graftle depoeited after tbe pariod of Tertiary detor­
-tioa und_erl1e extenei" veae of terraces or benchlands or !lwepter 
and 'lhitne¥ ftlleye Wbere they attain a ~bicknell of ... -oh ... 100 
fut. 'nlirmer eheete coyer Crane Flats, parte ot the terracee north 
~t IJ\I.rnt -IU.•er below S.eo011d Creet, ll.lld the -ller terraoee &loq 
Trout Crut 11orth of the North rort oJ John uay Kinr. .b a -.bole 
theee IJI"&nle a.re neot ooaree and tbeir cobhlee 110t .. u ro11.11ded. 
Contiderable &&1 1e ill(l.ioated by decc.poeltion 1D place ot eo.e 
cobbl8e of thl leee raebtan~ rooD. In Wbituy valleJ the t1rraoe 
IJI"&vels dip rather perebtently ~o 1:. and appear to hi elew.te4 oa 
tbe eut sidee or faulti of ea.U tbro• whiob are -rted bJ scarp. 
like elope• tren.diA& northward at right anglll to tbe direot1o11 of 
dip. 'nl• graveb ilesoribed w.re probably of lliooelll or early 
Quater<~&ry age &lid. locally oontaiD placer aold. 

Olaoial drift 

Rather larre areae in the northern part ot tbe qll&llr&a&le are 
conrad by the depoeite of &].aoiere . thoo.t origiu.ted in the bi&her 
aouata.i.~r.~~, The moet extenein ..,rl forMd by gl.aoiere that 1110nod. 
down the va.lllye of Root Creel!:, llorth Powder linor, and llort.b Jort 
of John Day Rber, Tbeee oo11.1let of t¥Pio&J. 11.11eorted root 4ehrb 
including large rr.....,.te and bouldere. Th'e glaciers elided at 
aoderately low altitudee &Dd there piled up .-uch drift io. the for. 
of 1111rabal billocke, tOM cr tbell teftr&l bWidred feet higb. Up· 
etream the depoeite become thin and patchy. TWo lti.yere of drift 
.are •hom in the Yll.lley ot the North rort of Jobll De.y Rinr, The 
older 1xtende rather far downetre&lll and ie obaraotlrhed by ai.DJ 
ruet••b\aed and poortly dec011po .. 4 IJI"Modiorite boulden1 thl 
11~r ell4e eo.e o;!iltanoe farther \lpetreu aM ite boulder• ars 
practicllllly all treeh and. fira. Two drift sheete O&D be dietin­
s:uieh&d in tbe .._ w:ay l.long: CriUiker Creek ill the v1cill1ty ot 
Bourne, and it ie probable al•o that two drift eheet• ·~•t in tbe 
other glaciated v..lleye, altbou&h in molt of th•. otlly the lllter 
0110 ba.e been reoO'gnhed. Locally the North Jork d.ritt . u deecribed 
further on under ~Plaoere~ ooataiu sold. 

!be areas -pped •• Quaternary all\lri~n~ ar• collfined to tloo4. 
plaine and lo• borderins terraoee. they coneiet .aialJ of alao1&l 
outwaeh and later etre .. depoeite, h\lt in eoM ar .... , partiolllarl.J' 
tbe buine of llurnt River and t.be 111ddle rori: of .rotm Day l.lvsr, 
lilY inollld.e eoiM depoeite ot Tertiary &a:•• fbeJ fora the .aet 
n.luable of the aa;ric\lltural lando of the quadraqle and ban yield• 
ed -ob of the placer gold that bae been produced. 

Kineral re1ouroee 

!be aoet n.lu.abh depoeits in tbe Bapter qll&draqle to elate 
ar1 .. tal-hearing lodle and plaoere, Reeouroe• of potee.U.al or 
proep8otin v..lue include bed• or for..tion. of U...e~o110 1 dJ.a• 
toaite, end other no-tallio •terials, 

1D thl Buapter q1.111.drll.ll&le lodee are irreplarly dJ.etributed 
th:rollJil a wi_de weet-tr•ndi.Dg beU, thie belt liee, tor the. 11100t 
part, a little AOrth of the aiddle of th1 quadraaa;le 0 but at the 
••t eds:e it eprea.dt eo11ewbat to tbe eollth, fbe lar& .. t lode, tbe 
!forth role•~.;oluPia. vein or "'Mother LodeM ie a eiqle .eia or .U... 
erali&ed fracture that 1e lb¢WII by exploratorJ wortiage to bs oer­
tainlJ 12 1000 teet ot.Dd probably 15,000 teet or acre loag. :a.te 
gr011.te1t e:xplored depth, u show by the Colimb;l.a slat"t, is Blt 
teet, bu.t the total nrtioal dieta.ncl bet-en the bi&hest outcrop 
and the bottom of this ehatt :i.e 2,$00 te1t. Other Yeine ebow 
explored lengthe ud deptbe ranging !~011 a few hv.zl.d.red to 31000 
feet. Many of the Yeine are aliaed so ae to fora •1•~ u, tor 
exu.ple, thl Cou.gar, Independence, llapillia, t6utfalo, &1114. J.a 
Bellone nine north· ot Granite, wbioh ton a VOIIJI of DIVlJ ooa• 
t1o.uc~o~e aad parallel trac~uree about 6 ailee lor~~. 111Ular l•e 
extee.ein gro\lpe ar1 forMd by tbe .Lbex, 8ald aounta1110 aelle et 
kktr, ao.d *-th, and the &gbl&Dd, ...... ll, and Baieley J:lthon. 
IIi lll1 the group• and the liotber Lode the prna.ilbg etrill:e 11 · 
110rtbcsetw.rd and 1a0et of the nins dip stHpl.y eo~o~tblut. Tbe 
nine .. re emplaced •o•tly 111 the 1one ot sedt..ontary rooD lar­
gillite groupJ that adjoin~ the ;raaodiorite bathoUthl •- or 
them crou the oo11t&ot and a f1w ve entirely withi.a the 1atrusi" 
body. The ftintl ill the GrelnhOMI aDd. adjeceat dietriote at tM 
weet edae of the quadraqle lbow ooll8iderable .rauon in strike 
&lid dip, IMiet ot thft are at thl oontaot1 blt-n pbbro or 
metapbbro and eerpentiae. or peridotite, tho"&h they IO.J'O probablJ' 
genetically relate4 to ..: granodiorite batholith a short cl.ilt&Uee 
to the ..,,t jlllt outeide thl qua.drugl.e, 

fbe vein• ar. l...rgely c0111po .. d of quart& aoooap&llied bJ dit• 
ferent Uo11.11te of pyrite, areenopyrite, ephalerite, Uld p.liDI.I 
ho..,ver eome nine in the Greenhorn diltriot oontaia -ob ovboaate 
{dolomite), Complex eilver-bearins sulphides and tte eulpbidee of 
antillony and mercury 11.re found 1e .. collilaonJ.y. Geld il pre1ent 1J1 
t.ll the lodee. It occur• moet o~nlJ ae fine •tw.llic epe(ID 
aDd. thread•• Ore eboote or- parts of the nine that coo.taiil eo.oup 
gold or other ll!etda to be Yaluable n.ry areatly in she and fora . 
Meet of the11 range troe< a few te1t to 1,000 feet or -r• 1n length 
and depth and from "' few inchee to 4 or 5 felt ln avera.s:e width. 
A ~ width ot 30 teet occure at plAces in the •wether Lode•. 
Likewise thto gold content of the or• variee from place to place. 
Ml.lcb ore containing le1s than l ounce to· the ton hAl been profit• 
ably mined and good4 1iled ehoote -••re&ing trem 5 to 10 ouncll to 
the :J;on hu.ve not beeo unco~~moa. ~ome •~l~o~e 1e added to IIIO>.DY of 
the lodes by minerale containing eilYer aod lead. The amounts ot 
epbalerite (&inc •ulphicle) preeent in •ever~<l oree i1 eufficient 

to lld.Q to their 'fll.l11e prodded auit.ble 111thoch tor tre-.tiP.g the 
ore eM be io.p;>lied. Senru.l ct the adue hll.ve produced troa $«>,000 
1o ~,000,000 each, chbtly in gold, and the aggrtpte n.lue ot the 
gold u.n<:t other metab produced by the Mother Lo<:te h ee timate<:l at 
aore u ... ., -.a,ooo,ooo. 

A placer dtopoeit, ae generally understood, ie a body of alluvial 
or other euperticial material contlo\ining gold or ecme other valuable 
~neral th11.t ~y be profitably extracted by •i~~le w.ehing. PLacer 
annale have .... more general dietrib...tion in the SWipter quadrangle than 
aet&lliferoue lodee. Some of thea, for ea&aple thoee of Vinere Creet, 
Buct C11.lch «lld upper B11.ll Rllll Creek, ot.re .. u relllOved from known areas 
of lode minerali,ation, b1.1t in gene~l the placer depo•ite fora a 
fringe cloeely .. uoeiu.ted with 8\lch areae and extending beyolld them in 
tbe direction of draill8.ge. 

lloet ot the r8IIZI&nts of Tertiary gravele in the quadrangle are gold­
bearing ··~, in fact, it ie probu.ble that they have produced ~• much if 
not -r• than the later depo•ite. I11 the paet the Terti11.ry grenls were 
extellehely lli11ed at rrenoh Digging• on the divide between Trail ~.; reek 
•nd the North rort of John Day ]{her, at the "ghoet" .mining ee.mp1 of 
'linterrille and PartlrYille eoo.•t ot Greenhorn, and 10.t th le ... ·er and 
Critr1th llli11es lle&r tt.e divide at the head of Buct u~o~lch weet o! 
Sapter, 

In plaoee the ~ly ~tlr~y. terrace ~aYele contain eno~gh gold 
to form placere and they have been .Un1d to a lilllall utent .. t Crane 
J'late and near Sw.pter. Many of the placer graYele ill the Sw.pter 
qu&drangll li.re in the .ame drai1111.ge be.eiu !'' the lode~ and net tar 
belo•· th-. ·rhi• ueociation 1e illuetrated by the dePoeite along Olive 
creeJt &Dd o"ther etre&IDII that drain the Grlenhorn dieti-lot, and by thole 
.. loni Bennett Creek ~~ond Granite cr .. t ·, ..-blch drainmepectinly the 
Bcn&llaa dietrict fr.Dd the area co11taining the Monumental, B~ffalo, and. 
oth•r ~Unee. The material oo.poeing ~he1e depoaite ie ordin.ry etream 
"'llu'li11111 cf Ql.laternary age and, near the lode outcrope, it -y aleo 
include eloll"ta~e -ntle i:lot cla. .. ititod or r.-.rranged by e treaa action. 
In the glaciet.d ·areae ice action hae interrupted aD.d modified the or­
dinary proceee or p!Acer "depoeition 11.e ill\lltrated io the vicinity of 
BourDI. In that dietrict the upper cc~o~ree or Cl'>i.c ter Creek, wt.ich 
dra1ae an ~-- containin~ the outcrope of the rich Mother Lode and 
other gold vei111 and wc\lld therefore be expected to contain placere, 
ie practically bll.rren. Thie condition ie the result of glaciation 
which repeatedly eooured thl valley of ite placer gravel8, tranBported 
the~ farther do.netr~, and dil~ted them with much \lnaorted drift. 
Since the ice diea.ppeared,time hae been relatively eo brief that the 
etream ~ been abll only to rework the ~xed mo.terial into the lean 
placers found along ite lower couree. In the eame way ie t o be ex­
plained the 11.b11nce of placers or the preeence of lean depoeit8 only, 
along ~he glaci&ted ~lley• of Roell: Creet, Sil••r Creet, upper McC\Illy 
Fork, 11.11d other .tre&~~.e ~hat di1Lin area• or lode llliner&lization. 

An exceptional placar deposit includee the North Fork or klopp 
m1~e and other workinge lit"'*ted alo~ the North fork of John Day 
River near the mouth of Trail Creek. It ie a hoterogeneou1 bc~o~ldery 
-n ton.ing the tenai .... l 1110ra.ine of the earlier glacier that de• 
ecended the North rork. Extensive eortinge made in it before 1909 
ehow the material t o be of low grade, but an ab\lndant wuter eupply 
and other faYorable conditiOIII have made poe1ible the profitllble work­
ing of e large p.o.rt of the ....... • AJipoo.rentl¥ the gold n.e deri ved from 
older pleo1r ~u.vsle that l•y in the ~th ot the glacier and were 
plond. up aDd. iiiCOri)OI'ated i.e. 1-bl aor..ine. 

In .... rat ef the ftl.lliJe Quaterury sr-vele tbllt were too poor 
or too ditfioult tor the •-.rly day" •aillere to work have, in Later 
yeare, yielded -ch gold by dredging. A. large depoei t of this type 
ill S1111pter valley -s aotinly mined for a number of y1are after 1914 
and api.tl eince 1936. 

Chromite 

The "blaot ea1:1dM re~iduee of placer mining ill ,.nd near tne 
Greenhorn district contain graina of chromite, and cobble• ot the 
•aae mineral ar1 ae:id ~o ht..ve been found in the gravel. the "r~ 
peatine and peridotite maeeee are indicated a1 thto probable 1ourcee 
ot the ohro.tte, but in!o.l"m4tion ie lacking .. a to the ei&e ot the 
bodiee that th1y ~y contain. 

Quicbilnr 

CilllUI.bar 10nd other quicklilYer lll.inerals haYe been found in ee.­
eral of the lod•l• pa.rticul11.rly thou of the Greenhorn district. So 
tar ae k11own 'the ...O\Intl of the .. mineral• are too •-ll to be worth• 
while eouraH of the .. tal. 

L1 .. has been bll.rned trcm e-ll bodies of limeetcne a lllile a11d 
e halt soutbeaet of 81111pter alld. at .. poi11t on Marble Creek near the 
ea1t1ra liedt of tbe qua.drangl1. The large expo1uro of marbleised 
liaeetone at Marble Point &Jlc\ the nu.erou e1111.ller bodies on l:lthora 
Ridge li.Dd eleewhare have not been developed. Superficial exaainatiOQS 
indicate · that -ny of. thea are tree frOID. chert or other noticeabll 
t.puritiel &114 CoafOeed of eeslnti .. lly pure caloiua carbonate, 

lroa ora 

Ill the y~• 1904 ..:ad nos t~.bO\It 100 tone o! iron oxide ore, 
u11d tor tlllxi~~& by the Sw.pter emelter, •• ~J~<id to bll.no been lliined 
on the La1y Jt. olaia at tbe pe8e in the diYide IO\Ith of Sw.pter ..,lley. 
which ie tr .. ver•ed by the SWI.pter Valley Roi.Uway. The ore occure ill 
altered peridotite and g~~.bbro nqr an o~t.crop of lime.to11e and ite 
textur. eugg•ete it to be the oxidi1ed outcrop at a oontact-.. tamorphic 
body. Mal.y•n reported by the emelter • how a.n iron conte11t of 40 to 
48 percent, eilica 10 to 15 percent, IL.Dd from 0.04 tc 0.12 o~o~nce ~r 
JOld and 0.18 to 0.38 ounce of eiher to .. ton. 

D1atomitl 

D1ato-oeoue eot.rth aore or leee mixed with other materiale fcru 
a coneidera.ble part of the Yol~ ot the Tertiary late bede ill the 
Swapter quadrangle. ~te , looeely coherent bede of the \lnmixed dia­
tOIIi te are expo•&d to "' tbiokneee of 10 feet by a cut oa the loggiDg 
railn.y "3 milel northwelt or Whitney and half a mile nortil of Ir•ioea 
R.i<.nch Oil Burnt Rinr. Ebewhere, rel .. tiveJ.y piU'e dbtolllite f.ot'IU por­
tione of 11. «l•foct bol.nt Or eott light-colored bede expoeed by the 
weeternaoet cut 011 the Mloop• of the. S~pter Valley Railway 10util of 
Tipton, and is tou.ad. a ehort dhtance weat of j,uetin and along the 
.road 1outb of the ranr;er etdion on the Middle Tort of John Day Rinr. 
It ie probable that dia~oaite ie to be found aleo in the Tertiary bede 
of the Burnt R1Yer V11.lley. 

Volcanic aeh 

Volcanic e11.nd &.nd duet. composed e"entially of eplintere of 
volcanic glase, constitute• 11. large pu.rt of the Tertiary late bade 
&lid ie the ~hief component of a widely dietributed fin•• dua~y, light­
oo1~red top•eoil. In pl .. cee thie material ie aeyer•l feet thiet, ae 
ehoWD in the bante of pl•cer 1Un01 along Oranite Creet. aear the 
Iadependence Kill , along the atage ro.ad half a mile belo• Bo\1.1"1\e, 
and eleewherlo 

Building etone 

The .,._,t bodiee of g:"llllite and oth1r rooke in Sumpter qWI.draagle 
euitable for bu.ildiag purpo1e1 have not been dev<~loped except tor 
local neede. A light-gray ..:odeeite tba.t 1e eaeily droned and re­,..w,.., sr.U.• lias bleD qu.:rried 11.loq; the roa.d 11- aile• eoutheaet 
ot Gran.itl &ad 110ed for • t•• bl.lildiage 111 that toe anc:l .Suapter, 
The roct ..... attorde sOWid ool-.r blooke fr0t4 1 to 2 teet ia di• 
... ter aAd 6 feet or -r• in lengt.b., 1'be rhyolitl tbll.t occure ex­
tenei.ely ia the eolrth half of the qv.adr~U~gle apparently could be ex­
ploitld tor gray tu.tte lite thoee qU<oorried u.t Plea.1ant Valley ttear 
Baker, *nd tor etoae tb&t, beoauee of its plee.eing pillk and terra 
cotta eb&dee , aight be suitabll tor omameatal p\lrpoeee. 

A oOtU"ee eand that ~~~o~.~~tlee the arsae of du.oite along Big Creek 
ia the eo~o~th8!1.et corner of the quadi'II..Dgle has been ueed loc11.lly u a 
ro&d-ellrfaoing -terial. It &p,....n to hind •ll and to fora a hol.rd 
.-ooth eYrtaoe that does not waeh eaeily or become muddy. 
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