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EXPLANATION 

Qal I 
Alluvium (Holocen e a n d P le istoce ne) - Unconsolidated, poorly sorted fluviatilc dep,,sits consisting of gravel, sand, ;md silt in ,·h:mncls and 

~-----"· flood p,'ains ofthc present drainage 1,ystems 

~Q{ •. • Land slid e d ebris (Holocene a nd Ple is tocene) - Unst.ratified, heterogeneous mixtures of soil and angular rock fragments resulting from 
~ S. • • bedrock failure on oversteepcned slopes: typified by /iummocky topography 

[ ~-::-; ~~}~:l G lacial d epo s its (i loloccn c a nd Ple is tocen e) - Unconsolidated. u1Jsorted acn1mul::,t.ion., nfbnulders. cobbles. sand. and silt. dPposikd by gl,1ciers 

[.' . · • ~ :·:-~ Terr are gra v e ls (Pliocen e a n d M io cen e?) - Unconsolid,itt;d to poorly consolidated deposits ofgr.ivd. ,;and. and silt which underlie. intPrfingcr ; · _J1g,·:< with. and overlie the /;,va flows of unit Tob. The gravels consist mainly of well-rouoded pebbles. t·obb/es. and boulders of bas.ilt. ande.,ite. dm:ite, 
" ' ' granodiorite, argillite. chert .. and ultramafic rock.~. Ti>rt,r,ry ~-olrnnic rock fragmPnts predomin;,te. &x:,11/y. m; at C/1i1rn Diggings ( /3! in sec. 32. 

T. IO S.. R. 34 E.. the deposits h:n•p been mined for phu:er gold along the present stream channels 

I 
O livimi basalt (Miocen e ?)- Predominantly dark-grny W bfack. aphyrii· Wslightly porphyritic holocryst;,/line olivine basalt flows which commonly 

Tob . weather to ,1 reddish-brown color. Porphyritic rocks contain about 2 pern'nt phem,crysts including olivine up lo 3 mm in Jiamekr, /abradoritc. 
L------' «nd nue c/inopyroxent•. Gr,,undma.<;;; millcrals include pi.1giocl,1se mid c/inopyroxene. Aphyric basalts arc pilotaxitic and are cum posed of plagioc/ase. 

olivine. 11 nd c/mopyroxrme. Gray to dark -gray, hackly jointed. augite-lxmring ;mdesite is exposed at the base oft.ht• section in sccs I and 12, 
T. IO S., R. 33 E., ,1/ld is included as part of unit Tob . Tbt• ;mgite ocmrs as phemx-rysts in a piloti!xitfr groundmass of stubby plagiodase, grnnular 
clillopyroxene, i!nd interntitial gla,;s. Unit Tob unconfornwbly overlies rocks of units Tvs, ~ Pa , and K J i and wiis mapped by Brown :,ml Thayer 
( 1966/ as part oft heir Columbia River Group. The h;,.~;,lts ,,[this unit have relatively high Mg0 imd low P:!0f ;rnd Ti0~ mntents for basalts of the 
Co/umi>ia River Basalt Group. Flows in ;ind south of sec. 12. T. IO S .. R. 33 E .. h11ve lx•en nwpped ;,:,; p:,rt ofll1e older Oligocene-Eocene volwnic 
rocks /Brown ;rnd Tb11yer. 1966; Wheeler, 1976) but arc considered by F'erns ;rnd Brook.,· lo /Je 1;/rntigraphically equivalent to the flows at Be,ir 
P.1w M!'adow and Boulder Butte 

Td
. I Dacite a nd s ilicic a ndcsitc (Oligocen e-Eocen e) - Coarse to mcdium-gr11ined, light- lo m,•dium-gniy porphyritic hornblende d:ic ite and silicic 

·;, andesite flows, domes, and small intrusives. Miner;,/og1c11/ly, most rm:ks arc dacites with hornblende. oligoc/ase, biotite, enstatite. alld qu;,rfr; 
L~-~--- phenocrysts in a cryptocryslalline fe/sic matrix. Phenocrysls up lo 8 mm in size compose up to 20 percent. of the rock. The hornblende phenocrysts 

11re commonly replaced by calcite and grnnul.1r opaque minerals. The c/iff-fonnillg columnar-jointed dacite of R.1gged Rocks 1sec. IO, T. 11 S .. 
R. 33 E. ! is interpreted a.~ part of a volcanic plug or dom e rntruded into rocks of unit Tab 

[ ._ : "j A ndesite a nd b asalt (Oligocen e-Eocen e) - Pn'flomimwtly gray lo black and reddish-brown porphyrit.ic andesite with some interlayered bm;,1/t , :f.,a}9 : ~ ;~nd lmsaltic andesite. f:.xposurcs in sccs. I and_2: ':- 11 S. . . u 33 E . arc mostly b.as.1/1 and_ bas11/tic 11ndcs1/c. B:,salt ,rnd ,rndesite are in,ter/ayel"ed 
• • Ill secs. 9 and 4. T. 11 S . R. 33 E. D.<c1t,.• :wd s1lu:1c andesile are m/Prlayercd with ,rndps1te flow.~ near R..1gged Rocks rn the north h11// of sec. 10. 

T. 11 S , R. 33 E. l'orphyrit,c anrlesiU:s rntcrfinger wit.h alld overlie mudflow dPpoSit.s ofunil Tvs /11 sec. 28. T. /OS .. R. 33 t: .. 11nd cfosts ofs1mi/ar 
andesi1es arc major compollPnts of unit T vs. Porphyritic andesitcs c-ontain up to 20 percent. phenocrysts, indudillg p/agioc/ase crystals up to 5 
mm in diameter, hornblende. 11nd augite m ,1 trachytic or pilotaxitic grou11dm«ss. G/assy vurietic;; colllain p/agioc/asc phenocrysts in ;1 hyafop1lit1c 
groundmass. The bas.1lL'i contain up to 20 percent phenocrysts induding w rroded olivine cryst.1/s up to 5 mm in d,ameler. labradnrite. and augite 
in a hyalopilitic groulldm11ss of plagwcfase laths. clinopyruxcnc, iron oxides. and g/.1.,s. f:,'xpm;ures al Crockett Knob in s ec. 16. T . /0 S .. R 33 E.. 
include reddish- wmthPri ng vesit·u for bas ;1 Ir ic ,mdes it c con ta i11i ng iror~ox ide-coated ol i vme phcnocryslo up to I mm affoSs rn ;1 tr;icb yric groundmass 

l ~TR" ~ ~ 1 V o lcauiclas t ie roc k s <Olig o cen e-Eocene) - Prr,dominantly volcanic mudflow brecri;, dep,,.<;it.-; with irregularly intercafotf.'d tuffaceou;; 
• ~., .ys .. ~ -t ,-onglomerate.~. bedded tuffs. and tuffaceous s.111dstonPs and siltstom•s. Porphyritic ,mdcsite flows ,1rc interc,1/ated w,th the mudflow deposits in 

" • severa: places. P.g .. ;,dj;ii'l!nt to the Riversid,, Gu/cl, ro.1J ill the N ½ sec. 7. T. 11 S., R. 34 E. Tbe volcanic/astic deposiL5 il/"P typically poorly 

Tb 

rnnsold;,t,_•d ,1nd consist of poorly sorted, subrounded to subangular volwnic nKk fr,i,:m£•nL'i up to 3 fl in diametPr in a m;!tnx offelsic volcanic 
11si1, s;. nd. ,.md sill. R!Jck (rngm<"nb are prcdomini,ntly plagw,:l«se. lwrnblc•ndc. 11nd pyroxene pl,yric· ,,rufesitc•s wiih smaller amount,-; oldacire. 
rhyoda-~ite. and b,1sa/t.. Foss,1-wood fr11gments occur in the mudflow breccias an both ,;ides of lhc Middle Fork rwur the western edge uf thv 
quadr;mgle in .<;ecs. 21 and 28, T. /0 S .. R. 33 E. Fossil lc1ives of!!:ocene .ige have beell reported from roadmL~ rn st•c. 22. T. /0 S. , R. 33 E. !Mobley. 
1956) 

I 
Basalt (Oligocen e-Eocen e) - Reddish-brown weathering, dark-gray lo bfack porphyritic olivine basalt /1ows composed of11p to 5 pen·ent nliville 
phenacrysts ,is farge ,1s 5 mm in diameter in a hyalopilitic groundm.1ss of pfag,ocfase. dinopyroxene. iron oxidei;. ;ind gfas.5 These flows underlie 

L ______ mudflows of unit T vs and aver/it' pre-Terl i;,ry rocks in the quadrangle. East of the quadnrngle lwund,iry. s imilar b.1salt flows underlie and 
interfi11ger with mud/low deposits of unit Tvs I Brooks and others, 19831 

-

Intru siv e r ock s (Cr e t aceou s-Jurassic) - Co;,rse- to medium-grained equigra1Jular hornblende-/Jiotite tollalit.c alld granodiorite similar in 
composition to the B;,/d Mountain butholith and assumed to be of similar age. Porphyritic and aplitic tonalitP and gr;modwrite dikes up lo 40 n 
widt· are included within 1mit ~ Pa between Gr,,nite 801,lder Creek and Corey Gulch in secs. 20, 21. 29. ;rnd SO. T. /() S .. R. 34 E. 

a Pa 

Argillite a nd c h e rt (Triass ic? and P e rmian ?) - Prednmin;rntly black to bluish-gray silicrous ;1rgi/lite. lmnded ,·hert. and carbonaceous argi/11/e. 
Rocks ,if this unit have been co,n·prted to ;1 granufo,· q11;,rt;,.-biotite bornfols along tlie margins of the intrusive· rocks near the Stithum Mine I 15! 
ill secs. I. 2. 11, and. 12. T. /IS.. R. 33 E. Similar argi//ites and cherts are tectonically illtcrcafated wi/.h serpentinite and are included in 
serpemine-matrix melange 3 mi south of the quadrangle boundary 

I 
C lastic sedimentary r ocks (Triassic? a n d P ermia n )- Predomin.1lltly 11rg,llite ;tnd s.wds/.onc with smal/pr ;,nwunts of conglomerate, chert. 

_ and /imest-One. Coarne-gr;,in(,J rock;; illclude chert-pebble cong/omerntes, c;,lrnrl'uW; wackes. mid poorly sorted litb,c w,1ckes composed of chert. 
"------ <1rgillite, and s;mdstnne fragments in an argillace<Jus matrix. Finer gniim•d wackes commonly dispfoy grad&/ bedding. /nterbeddt'fl cong/omerilte 

lenses .-wd crinoidal limestone pods are found in sever,il places. Knr,wn fossil localities are indiwted on the map. Mullen I 19791 reported ,·onudonts 
of Early Permian rleonardiar, ! age and fusulinids o/' Early Permian I Wolfcampian J age from the limestone /oc,ility in the SE Vi sec. 29, T. /OS .. 
R. 34 E'. G.D. Blome oftbe U.S. Geological Survey /verbal wmmumcation. 19&']! has identified radioforia of Lite Permian /Gu.1da/upi;,n ! age from 
interbedded cherts which he collected rn the north end of the rock quarry in the NE ¼ sec. 32, T. /0 S ., R. 34 E ..• 1nd poorly preserved rndiolaria 
of probiil,/e Mesowic age from rocks mapped as ullit 'Ii P a in tht> Grec11horn quadra11gle rSE ¼ sec. 16. T. /0 S. R. 35 E . ! to the east. The fossil 
data indic,ite that unit ~ Pa, ,1lthough deposited under snmewhat different sedimentary conditions. is age-correlative with nx:ks mapped as 
Elkhorn Ridge A rgil/i/,t' to the north ,1nd east 

-

M etam o rphosed intr u sive r ock s (Triass ic?-Perm ian ) - Ch iefly gu.bbro with some pyroxenite ,rnd diorite which have bel'n metamorphost'fl to 
greenst'hist-, locally amphibolite-. {OxiPs /"()(·ks. Predominm1tly black /.o greenish -black cmu·se-gr:iined pyroxene gabbros 

- Serpentinized ultram a fi c rock s (T riass ic?-p re-Permia n ?) - Massive grc£'n to bfo,·k serpcntinite cut locally by narrow stringerB of /i,:J1t-green 
to pale-yellow serpent.me and t;i/c. Weathers tn reddish - to yellowish-brown color. Md;unorphnsed to o/ivine-talc-anthophyllitc and o/ivinc-enslatite 
hornfels along tbe southun margins of the large tonalite /uni/. KJ iJ rntrusion i11 secs. I and 12. 't. /0 S, R. 33 E, and secs. 7 and 8. T. /0 S.. 
R. 34 E.'. The unit includes scattered small blocks and pods of mnphilx1lite, metagabbro. and pyroxenite. e.g .. near /.he he;id of' Wray Creek in secs. 
7 and !8. r 10 S., R. ;u E. As the cross sections indicate. we believe t.h,.t most c•xpos1.1rcs of unit spin the qw,dr,1ngle rcprcsellt ultramafic rocks 
which were thrust over and later folded with rocks of unit ~ Pa 

•• ♦ • 
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A small amou nt of gol d and si]S"er has been produced from mines w,L h in the qu,,drangle, which e ncloses 
t he fo r m er New Eldorado m ining d ist r ict. T lw recorded va lue of gold a n d si l Vl'r producl·d from placer m in es 

is ;,bout $292.000. Tbe a m ou nt nf Incle go ld :i n d silver produtt ion is u nk now n but pro!wbly smal l. Dol la r 
1•alucs o f production presented h ere are based 011 metal pr icl's ;i l l ht, Lime of mini Il g. 

zones of frs>ctu r ing a nd hydrotherm.il .i ltera l inn as much as :WO fl w1dl.' ;rnd 1.000 rt long in tonal itt, ;1nd 

granodiorilt' . Pre(·inu s metal mi neralization consi,t s or st r ea ks and di.~se m in<H wn.~ or ~u lfides i n discon t in
uous narrnw vein~ and vei n lets of <1u,1rtz a nd gouge w h ich loc;, ll y t·on Lain pyrill- . s ph;ilerite. s t ibn ill· . 

pyr rhot ill•. scheel itt', a n d gn ld . Si l ver 81.ll fides h ;,ve been re 1><>rted 'Swart ley . 191 ·1 •-

Known mi nes a nd prospects a r c located on the m ap by numbers l h ;,L correspond lo t hose in Table 1. 
Hec;,u,;e of t ime con strai nts. m a ppin g t r «vernc s we re ;rn m uc h as half a m ile npart. ,m d it is hkel_y t ha l 
som e s m ,i ll ve ins a n d prospect e xcavations w erl' not observed. The histor ical in formutwn and data on 
individ ulll m ines in t he fo tl ow i n1s paragraphs a n · lar!J!e ly fro m s .,.•,, r tlf'_v ' 19 14 ! and Pa rk s an<l S w'1rt ley 

119161. 

A sewnd typ,e of preciuus metal deposi t occors a t the My r l ll· Mim• 111. where Ladite I," d,• 1'e lo1>l·d in a 

roof pend,mt or ;i lle r ed lim estone. Min e r a li,.a l ion tonsi~ts of small amou nt s nf mass11·e p_nill- '-'fld py r r h ot ill• 
a nd t races of gold in n co,,rsc nystalli ne mass of ga rnet-ep1dote ruc k . 

Placer deposit.-, 

Lod e d eposits 
The bulk of l h e lode depos ih ;i re fiss ure veins and m iner;1lizt>d sh,ia r zones wh ich occur in all of the 

pre-Tertiary rock Lypes and w h ich arc concentra ted a lon g the margi n ~ of Lhe la rger in t r usives . Thl' pr in cipa l 

lode go ld and silver deposits ;irt' ;, t t h<; Reed 14 1 and Stalter 151 M ines. T hese depos it s a r c associa ted " 'i th 

The b u] k of n ico rded go ld production in t h t• q u ;,d r_ m g lc came from t h e Ti mms gold d red ge• 1 14 ,. a bm·ket •line 
d redge whkh opera It'd on t he• M 1dd le Fork of t ht' ,John Day i{ in• r l>l· lo v.· t h e mou th of G rn ni t ,· Bou lde r C reek 
fro m 1939 th ro ug h 1942 . Smaller placers ha ,·,, ab,1 been e xploited nl C h in" Di ggings• J:l, a nd on Be t1 1·,,r 

Crt'l'k !secs. :JO and :J I . T . l O S .. R. '.1 4 E . , and Hu hy Cn·t•k IM~s. 1 and 12, T . l 1 S .. R ;l:J E . 1. 
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Table 1. MINES AND PROSPECTS IN THE NORTHWEST QU ARTER OF THE BATES QUA DRANGLE 

Range 
1e as11 

3' 

3' 

3' 

3' 

3' 

33 

Elevation 

lttl 

S.600 

5,920 

S.600 

6.040 

6 320 

5 .600 

5.560 

5.360 

""' 
4,880 
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, .coo 
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Geolog>e 
formation 

T>Pa. KJ; 

sp. la Pa 

Pgb. sp 

KJi 

TaPa , sp 

laPa.sp 

l, Pa 

Q" 

Geol<>g,c des.cript<0n 

Pynle and pyrrholl!e m mass ive garnet and eplOOle 
tac1 ,1 e Along contac1 between limestone and qua r1z 
d1onte 

Iron and copper o"'des with quar1z ve1nle1s m s1hc1 · 
lied 9at>bro a nd u~ramahc rock. Some ar91lhle on 
adtl dump. Shear zone at shaft strikes N. 70' W , djps 
70° N. 

Py ril e and mino r copper ox1 cles ,n s,hc1f;ed gat>b<o 
and ultrama!ic rocks 

Ouar1z vems and stnngern arid layers or gouge ,n N 
35 E.-slrik,ng zone ol a ltered quartz dionte about 200 
ft th,ck Ore mir.erals ,nc lude s ti bnrle, pynte , sphale
nte . and si lver s ult1des 

N 40 .50 E.-stnkmg zone of discor11i nuous qua rtz 
ve, ns and gouge zones 111 ahered quar1z d,ome and 
ap l1l e dikes Ore minerals inc lude pynte. manganese 
o,tdes. chalcopynte . te trahednte . and s.chechte 

10-ft-wtde ltmon,t,c fracture zone sl11k1ng N 80 E. 1n 
ullramafic rocks Opal, r.e quar1z stnnge,s 1n strong ly 
s1l>e1fied gabb ro 

D,s.contmuous qua rtz stunge,s in arg ,l h1e 

12-ft•wide zone ol sil,c,hed arg1ll i!e brecc ,a stnkes N 
80° E .. d, ps 80'' S 

15-ft-w,de zone o! iron•s la1r.ed s1hc1hed chert pet>ble 
conglOme,ate slnkes N 45 w 

Qua rtz smngers with ,mn and manganese o"'des ,n 
s tlic 1l ied apl1te di kes which s111ke N. 20 -45 W 

Shear zone ,n calca reous g,aywacke . Stnkes N 
40 · W. Contams widely spaced slr,ngers ol cak:,te and 
traces ol c1nnaba< 

Nor1heast-st,;k ,ng hmonuic 20nes 1n s1hc1fjed por
phynt1c quartz d1001e dtkes 1n arg ,lh1e 

Tertia,yg,ave l depos11s 

Channel gravels ,n Middle Fo rk of the John Day R,ver 

T>Pa l ·h·w1de quartz vein and gouge zor>e w,1h pyn!e aod 
arsenopynte S!nkes N 

RP a , KJi Gouge and quartz ve1nle1s 1n strongly horntelsed ar
gi ll1 te 
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Sur1aceand or underground wrn k,ngs 

Several hundred teet ol wor1<1ngs ,n three adrts 

About 300 ft ol workings tn ad 1I and caved shaft 

S hallow cu1s 

Aboul 300 M of wor1<1ngs ,n lhree ad11s 

About 1 .200Mol work,ngs ,n s ,. adilsand nu
mefO!JS surface pits and trenches 

Shallow shaft 

Shallow lrencr>esand p<ts 

Shallow prospecl p,ls 

ShallOw prospecl pits 

Prospect p,l s 

Bulldozer cols 

Aboul 400 h of wor kings 1n two adrts w11h 
lrenches and prospect pots 

Aboul 2 acres worked 

Abou1 200 acres of ctoannel dredged 
1939- 1942 

200-f! ad11 and caved shah 

About 500 h ol workings ,n ,hree ad 11 s 

Pas1 produchon 

Unkr,own 

"°"' 
Unknown 

Small 

"°"' 
Un known 

Small 

8.312ozgokl; 
1.529ozs,iver 

Small7 
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Table 2. CHEMICAL ANALYSES OF ROCK SAMPL ES" 

Na, o P 1o1 ------- Ouar1c t 
sec11on TIS ) 

9 
9 

R.(E I 

33 

" 3' 

Roc~1ype Mapunrt 

Geologic 

' " C 
D 
c. 

' G 

" 

49 71 
49.49 
59 16 
60.02 
50.69 
52 59 
49.06 
57.83 
55,40 
52 29 
69.63 
66.20 
61 42 

Cross 

16.64 
\6 67 
15.43 
1499 
15 04 
15,88 
16 19 
16 35 
17,99 
17 73 
17.07 
17 31 
17 78 

'3S 

'" 
'°' 0.82 
0.98 
\.28 
1.23 
•.27 
I 37 
1.35 
0.51 
0.51 
0,84 

4,83 

"' 
" ' 3.3 1 
3.89 . " 
" ' 3.82 

"' 4.68 
1.7! 
1.78 
2.SO 

ss, 

"' .,, 
'" "' s ,0 

s" . " 4.34 
5.36 

'9S 
2.04 
2.87 

0" 
0.16 
0.13 
0. 12 
0.14 
0.15 

0" 
0" 
0.13 
0.16 
0.09 
005 
0.09 

\0 48 
to 51 

"' "' 10 79 

8" 
11 .30 

"' 8.20 
ess 

"' 5.01 

5" 

'90 

'"' 5 07 ; so 
!O 55 

"' '30 
'22 

"' 
; " 
0.2£ 

'00 
2'3 

"' ,sg 

0 89 

'" 
"' 0% 

" ' 
' " '" 
'°' "' 
' " 
' " 

2" 

"' 2 98 

"' 
'" 3 39 

'" 3.07 
3 39 

'" 3.07 

3" 
3'0 

0" 
0" 
0.20 

0" 
on 

"' 0.22 

0" 
0 S5 

0" 
0.23 

0" 
025 

SC 
SW 
SW 

" SW 
SW 
SE 
SW 
NW 
SW 
SW 
NC 
SW 

" " 5 

" " " " " es 

' ' " " 

" " " " ,0 

"' 
" " " " 
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All analvses by X-ray fluorescence per1ormed al Wash1ng!on Slale Un iversity. Pul lman. Washingto n. ur.de, lhe direc tion or Or Pclc r Hoope, Ar>alyses are oorrnahzed on 
a volat,~•hee basis, and to1a l Fe ts e xpressed as Fe, OJ FeO al an arb1traflly l1 ~ed raho Al l analyses are 1n we>ghl pcrcenl 

Sections 

Tob 

33 

" 33 
33 
33 
33 
33 
33 

" 33 

Ql1vme bas all 
01 ,vinc basall 
Aog11e andes11e 
Au91le andes,te 
Ql1v1ne basalt 
01,v,ne basalt 
Ol1v,ne basalt 
Andes11e 
Andcs11e 
Bi!Sall 
Dac11e 
Andes,1e 
Ande~11e 

foO 
foo 
Too 
Too 
fo 
Tao 
Too 
Tao 
Tao 
Tao 

" Tao 
Tao 

1 

A ' 

B' 


