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wALLOWA BATHOLITH , BLUE fJITS., OREGON . 
W . H .~aubeneck,1969 , ~xplosion breccias and inj ect ' on brecc t as i n 

al10wa batholith, Nallowa Ats.,no±teas t ern Oregon . GSA Spec , Pap 73, 
Abs t racts f or 1962, 2 53-254. 

l'1aximum ag e of granit i c r ocks l~ m. y. K-Ar. l ntrtitded by cordier i te 
trondhjemite assoac ied wi t h exp los ion bBecc i as and inj ection brecc i as, 
K- Ar a g e 95 m . y .l~9 = Callov an,base of Upper Jurassic. 95 = v enomanian . 



Blue Mts: Structure coincides with Spieker's notion. 
------~----------------~---------- ---Refs.:(East to West): 

USGSB 846A, 1933 _ 
J.Gilluly, .I.C.Reed & C.F.Park Jr.Some mininp' districts of E ~-regonJ I'S' 

O
.'.ROSS :Geology of part pf the ~allowa Mts. Ore.Bur.Mines & Geol. ~ 

B.N.Moore:Non-metallic resources of' bastern Oregon.USGSB875,\37 
B.F.Hewett:Zonal Relations of Lodes of Sumpter Quad.TAIME 1931,305-46 
J.T.Pardee,D.F.Hewett:Geollogy & Min.Res.of Sumpter ~uad.,Ore.Ore. 

Bur.Mines ~ ~eol. v.l,No.6,19l4 
J.Gilluly:Geology & Mineral Resources of Baker ~uad.,Ore.USGSB 879,1937 

Olde-r:W.Lindgren,Gold Belt of Blue Mts.of Oregon. USGS 22nd AR,pt.2,551-776, 
1901. 

G.E.Goodspeed:Geology of Gold Qtz.Veins of Cornucopia.TAIMEt44,1941, 
r.-~_-------------J,.~=...L!:ili.-,,--__ 

\ S,eds. etc. in Eardley 's racific archipelago volcanic assemblage. 

------------- -----

./ 

t 
J In Pacific trough, lower Ju,land(geanticline,uppe-r Ju.No K 

Ju? hnfls,c~ls land thruout K. 
T1'ias. Ls,limy seas IB with volcs. 

expected~ 

) 

Permian? Greenstone etc. . 
Carb? , A-rgillbte,tuff,chert,greenstone.ts lenses 
renn? CgIs,ss,hlack slate 

? Burnt Rmver schist,qtzite,ls. 

String of stocks aligned roughly 1-~,N part of district :diorite,qtz. 
diorite etc.Gabbro,mainly sills in volcanic assemblage as uaual. 

Blue Mts.an island in Columhia R. lavas. 

E End:Wallowa Mts : Ross thinks no exposed rks are pre-~arb. Folding strong 
N26E in Mts.,N part,swing going & to S50W. St1'ong folding ,end ~aleo.Marine 
Trias., Ju marine sedsaccompanied by volcs.Post Ju folding,intrusion of t 
bathos and uplift forming Wallowa Mts. 

Baker Quad.: Intense E-W folding of pre-fertiary rocks (thru Permian?) 
S.N.foothills type. Goes for Sum ter Quad. 

Ore Deposits: marked relation to intrusives, Cornucopia,NE par~,gold­
qtz.veins in GD batholith,which acco-rding to Goodspeed formed by metasoma 
ism. Datholith invaded meta-seds and -volcanics. Veins along planes of 
1'ecur-rent fracture travsresing both mmtas and GD. Curious thing is,hoth 
GD and vein matte-r -replaced under shearing stress.Veins replacements along 
narrow shear zones,repeated shearing,qtz formed,it shattered,brecc i ated, 
host for ore . 

Micreecope used to find ore:microbrecciation ~oes so definitely with 
ore, tbUlt and has affec ted the ore-bearu,ng veins so completely, tha t where 
vein qtz in thin-section is turbed,muddy,l111clear,due to abundant vacuole 
inclusions, that vein NG;where a vein spllts,miners do not know which to 
follow,hoth being ba1'ren at split, the one that shows mic1'obrecciation is 
followed. Early py not connected with ore shoots; gold with base sulphs and 
in tellurides. 

-'a-



Sumpter: 

Most veins in argillite 

!J St/mffe~ 

nald Mt. 
Summary of Zones:/lnner,abundant py,arsenop,somewhat less ZnS,ccpy,PbS,a 

all as ese-xx grains;successfvely outward zones contain the sulphs 
in decreasing quantity and in minuteT' ~. Inner zone veins,unweathered,ha 
have little free gold,and that free is extremely fg.ln successive outer 
zones free gold increases steadily until in outermost zone gold mainly 
feee,amalgamates. 

Greenhorn: Middle,outer zones present. Less well-defined. 

Soft argillite unfavorable for fossures staying open;hut eaTlyl 
barren qtz replaced the phyllite along fracture zones;later movements 
brecciated the brittle qtz.recemented by later qtz,rebrecciated,more qtz 
and ore minerals entered. 

Same OT'e guide as Corn!.ucopia,but megascopic here: "Veins of clear 
white qtz.free of sulphide minerals rarely can be mined as gold ore;gold 
and sulphides largey confined to the parts of the veins that have been 
crushed or the strands of ~uartz that have been deposited late in the 
history of the vein. Itt should be the a m of mining operations to recog 
nize and follow suCh pa:rts of the veins." Similar intramineral brec.at 
Alleghany,Mother Lode,Grass Valley,~anada. 

Hewett thiks zones like layers of an onion: 

Hence a strong fissure exposed now 
in zone 3 should reach zone 2 at 

dppth. 

\)\5\:, 

0.0 "(\°1.e "-
~~~1.5\:,e 'ngly unstable at time of metallization. ~any districts 
\5 ~ 1.~\:,e otable micrbrecciation;movements here largely shearing 
o~e"(\' ;;where walls pull apar.t,simple banded vein if pulling 

)siti.on of vein matter;but if pulling slower,vein ripped 
may cross earlieT' bands. 



INSERT 

A.~.Anderson,Role of the ldaho Datholith during the Laramide Orogeny 

thinks main deformation in and around batholith dates from Laramide 

and later(Miocene)and not connected with end-of-J u intrusion. ~hows 

series of minor thrusts,WNW,35-60oS,near S end of batholith.These check 

well for the Ku dome, since they dip toward core of dome and the direction 

of movement of upper plate is away from axis of dome.ConcenYric thrusts. 



If, as Blue Mts. seems to suggest ,mid-K ~lt of folding does turm ~v as 
shown on Ku map"active portion of geanticline was egg or dome shaped,apex 

in cent~al Nevada. First principal of deformation,at least for upper 

crustal aayers: if deformations of any size are reproduced by maps and 

sections of the same size, they look alike. This supposed mid-K dome should 

if fractured,have a fracture system like that of Ophir or Lost ~oldier 

Dome.It should fracture radially,and/or concentrically. 

Note on the Tectonic Map ~I US the remarkabl~ NE line of deforma tion 

traversing the Idaho batholith:loa~for intrusion and ore deposits;dikes 

and small elongated masses,SW end,Casto arch with granttic core,NE end. 

While most of the intrusives came in in 10cene (BB) or Miocene(Idaho 

porphyry belt,earlier intrusions within the batholith toward S~, end of 

, ~\ zone probably came in in "early Laramide" times. Suggestion strong that th 
\\111 i .I sti /iI' en.! I r this ~s a grec;.t r.a.dial fi~,flure o:p. t.he Mi.d-K d,Qme. OVf~"fI(llr re e"'''>1 1ff 

/;!S5fi. tNf f~ h~/q II//'p p"tj,/;/J ~.!,. Jr/7l1t> plv.J" !Jt./I,o eulr/ 11#Tf/I w, a/ ~ ert;ck I 

~ Just south of the Idaho line is a series of stocks along an E-V lihe, 

and the biggest,Contact stock, is elongated E-W contrary to general 

grain of the region. This may well represent another radial fissure. 

Map in progress showing folding and faulting in ·'evada suggests roughly 

___ ---~r~a~d:l~·a~l~a~~~r~an~g~e:m:e~n~t~,~s~f~l~a~n~k~o~f~t~h~l~·s~d~om~e~. __________ ---.--. ~ ~~. __ ~<~ ______ ~> 

Yellowstone Plateau.- W.T.Thom Jr.,Relation of de~~eated faults to 
s ace structural features of central Montana,Bull.AAPG 7,192~~1-13,says 
pres t ~ellowtsone Plateau(now volcanic) uplifted as early as Kl. 

Scene of older dejflrmations,mainly E-W: 

Pre-Penn:Big orn,Big ~nowy ar~ 
Pre-Ju : Big wies,Little ~ckies 
Late Ju,earliest Big Hg;ms.ight uplift 
Early Ku:inception C~zy Mt.,Bull Mt.synclines along crest of great 

arCh,NW? 

Tectonic Ma •• S.shows eries assymetric do~es,anticlines:Cat Cre 
C~eek,Devill asin anticlines;Bi Snowy Mts.dome,Big Elk dome etc. 
Drilling petrol. on ~ate Creek an 'cline shows latter passes down to 

_~ fault,striking parallel to an 'elinal axis,in the basement: 

- ¥ 



Blue Mountains District, Ore&Gn. 
From ItG Id Oree of Washin,ton and Ore,onlt by F:C:Lincola, 

EYJ 7-1-1911 p.l~ ff. 

Location. Cracker Creek District, 6 miles north of Suapter. 
, 

~trati,rapily. Conformable sed i.Bente, prgbably Paleozoic (Carbltnifereus?) 
Cherts and clay ~latee, &radin& int each ether or interlaminatet.600' 
of interbedded ~reenstone. IntrueiTe gr nodiorite to Nand NW. Altered 
feldspar porphyry dikes cut both the ~ranodi rite and the sedimente. A 
few aplitic .& kes and serpentine sees. 

Mineralization. The North P Ie lote is a ineralized shear zone in hard, 
black, siliceous arcillite. Date of the aineralization is probably early 
Cretaceous. Th e waters contained C02 andalkaline carbonates. A linkei 
lode. Strikes NE-SW but is curTed. Traced for 4 ilee, it ccupies a no~ 
al fault which extends beyont the li.its or the district. Dip is 70

0
SE, 

iepk cement of the country reck 400' Tertical, 1800' h rizontal . J. .. i.. o~ 
.0Teaent pitches cently 8',". Lode is 5-500' wide, aTe rae i ng 25' .. However, t.h~ 
walls are well-defined. Fractures and fie8ure~ of the 1 de -ere filled. 
So.e co.b-etru ~ tur •• 

Alteration. The slates were pyritized and slightly eilicifiei. The porphyry 
iikee sericitized and carbonate'. 

There is some poet-mineral faulting within the Tein. 

Ores. $6-15 in cold. 6%-5~ caoli-si1Ter aaaalca.. The country rock pyrite 
is a!ways pe r in cold and silTer. O~e a.i4ly caTity tillinca. There are 
fur reshoots, s eve r a l hunc.r ed f ee t 1 0 11[; ?l1cl 2-12 ' 1.Tide eeiarat.' by 
len, barren etretc es. Two f theee oresheote pitchet 20 -30 8W, the eaae 
iirection. ae t e mOTeMent on the fault. Within the larCe sa •• te the ore ie 
in saaller, ore definite ehoote, 1-4' wiie. These aay croee fro. wall to 
wal1,or for. seTeral distinct strincere. The6e are lenticular and often 0-
Terlap. They are beunded by fault-planes filled wit. thin-la.inatet,str,,­
tea black couCe • . 

FarafeRee!.. The sulphides are confined t. the ore. They are finely iTi­
iein qpartz-- .uch arsenopyrite, .arcaeite,pyr~te. Kinor ccpy, ,alena, 
epbalerite. A little Dinnabar,tetrahenrite,.ercurial tetrahedrite,stibnite, 
.. eseite,eYITanitet&1'~pg~1:! ant pyrarcyrite. The ~ancute consists ef quartz 
and a little calc tee So e chro.e-and Tanadiua mica. The primary, quartz ani 
arsenepyrite were crus.ad ant rece.aatei by quartz containin, sharp 
pyrite pyritohedrone. In narrow cracks of the quartz .f both aCe. eccur 
calcite, pyrite ant arsenopyrite. The finely distributei sulphides are u­
eually ricJ in celie Little natiTe colt. The ric pockets centain pyrite. 
ccpy,tetrahefrite,natiTe ~old,a little te11uriae,in a ,ancue of quartz an. 
roecoelite (yanadiu. Mica.) At tae North P Ie aine the ria ore shows hessit 
fillinc caTities in quart~ whixh are senetisee lined, next the quartz,wita 
natiTe ,oli,so~ti es with pale yellow telluri e. ~uartz".ld anitelluride 
are conte poranous. At the ColW!lbia ine nati"e coli is inter,rol~n with 
sphalerite and tetrahedrite ale roeecoelite, but neTer with pyrite. 



v . Linrl["1'en(l~Ol):.r+old helt of the :/l1'le Tt~ . of orep:on . U9IiS ~2nr1 A. R., pt . 2 , 

~ .12-~ to W:r,. . E . GoOdSpeed(41·) : Geol .Ctq~ of r;o~d-qtz . veins cor nuc o Pia . TAIHE! 44 '1 
J . Gilluly , .T . 0 . Reed , C. F . Park tTr .: <)oY'le MJ.ninp' dist1'icts of easte1'n Or Cl' on. _ I {l 

USGS Bull . R46A . 

~ypical Pacific assemhlap,e: 
Ju? Hornfels, cgls. 
T1'!4 s Ls and Ilmy sects . IB w:tth volcanics 
Per111ian? rtreenstone etc . 
Penn? Cr-l . ,ss,black slate 

.. 
? Burnt R5.ve1' schlst;Cltzite ., ls . 

(1ar)hro , serp •. etC . A.fl sills :in ",7oJcRn5.c as"leMhlap-e . St.1'inp, of diorite,QD 

stocks E-~ across N nart of district . r,o~nlex historv:in E part at le~"t;~-
I 

stronp ' foldinp" end of Paleo . }'Rrine _'rr~.A.s pTu1' • seds. w5. t,h volcanics . Pos t - Ju 

# folding , intrludon of hRthol:i.ths anl1 Hp15.ft fo1'Med I/Rl J.OWR IvIts . ~Ol(lS N26E , 

N part , swipg Nf)OVl on S . jiDllp,h\l"lT parallei W _ e118e p;eantj.cline of Ku . 
/VJcy httve... been I?fJJI"ym1f1-' &(5 It? 9w A!8V1 J 7r-<J v . 
Baker, SUPlpter quads on W, st1'onp' _E;W foldinp" Sler1'a Nevada foothills type .. 

Golrl deposits flho'lf.l P1RT1ked rela t ion to nll.lt6ns . Cornucopia,E Dart of ell strl-e-t~ 

["old-(1tz . veins in GD batho , forPlEHl RCco1'c'lJ.np; to rtoo(lspefHi h;r replacement of 

meta,seds , Pletavolc s . Ve; ns 8.lonp' plane s of reCl.lT'1'ent frA.~ tur e cuttlnr, both 
, 

metRs anri GD . Both (11) ancl vM:tn 1'18.tt.er effected T'eplace:rrJent nnder sht7Rrinp; . 
stress . Qtz fO~Med,shea~ed Rn~ shatte~eri , h~ecciate~,received ore.Yicr~hrec -

ciRtton coext.ensive alMost -w:i.th' ore . 

Sumpter Qnad ., ore zones a~ound BRld Ht . hatholith;Pler;ascoplc inyraPlineral 

brecciation . 

-4( -



· '\..~( 
.' ~t ~\io'. PREPRINT.- Am erican Institute of 

Mining and Metallurgi cal Engineers. 

D. H. P.I! ~ '-~ 'JJHUN 
ROTCH 9U .... DII'~Q 

CAMBRIDGE, MASS'
l 

U. S. A. 

Zonal Relations of the Lodes of the Sumpter Quadrangle* 

By D. F. HEWETT, t WASHINGTON, D. C. 

(New York Meeting, February, 1n31) 
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IN an earlier report on the Sumpter quadrangle l it was briefly stated 
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2 ZONAL RELATIONS OF LODES OF SUMP'l'ER QU ADRANGLE 



42 ZONAL ltELATIONS OF LODES OF SUMPTER QUADHANGLE D. F. HEWETT 3 

10 W. Lindgren: Op. cit., 579- 582. 




