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Ntneteex.. or tho 40 0-l1,t1u ewaed by · , o . cO.,ug,111 Bl"'O l'>'itented el~tms. 'fl ey 
re loe tea, ab.out 5 .iloa noi"th ot BoMsto , mil-. to a mile trom t · rtve.r nd 

up to 2,500 t-.t a bqv it. re ion. conslats ()r a grttanstone $8:ri•a,. wb!,eh 1& 
de u_ ot lter 4 dene · l)Orphyr1tio and runy: aloi _ l Tlow& · 1t t · ••:tbedd&d brec-

1 8 tu:rt . ' nil p()DSib y ~ 1.nt•ro lltrted Sht) 1; nd sills. 1dd.er ble 
h ttertntt b .a taken -p ce f in 1"! ot, tb prtnaiptil 1naralteat1on 11 1n 'b1"eoo1at.1on 

~ones ,. 'rhe a-ti.son-tut porp:tqritJc and all1~ lot l tlows are · n, • f t • . h11 th 
b eco · bt · 9.<la u:, Of th nau v tniitmtu1ts ot TU":1.ou.s t:,pes ot l.a'f'(;te held i n .0, 

en • . ·. un · mass ot ferrn«!no'U.$ ter1 · • 1n whloh t.he;re hfllt been ui te u 4ev•lo► 
men-t ot S;()O@'f\4~ ot1lo.1t• • 

. o d1tt•Mnt t7PSa lllMit'r thrJ m1crosool)& ehow tno:t tbe.SG eru,tom,, haTe been 
ute :a1valy- & tte.red. 1th the sub· equ~t dffolo~nt of c ci'te • ep14oto nd • :rta: 
1n. e.l!lh ve!Jl.8 .. ~1ome or ·t;11,u1• v iruJ " o tain -.ell amounts ot pyr ite _d ohftlcopy-
r1,e. Ooc-vrrtne; in h1 q, 1t 1ndiontos t . :t t1-•• a ter1 s aN th• retrult ot 
l t.eru earet 1on ooeseea. 

e Pt"1nc1pal min-JO 11•~<1< ion ls 1n br~co1 t d •t•e,p d1pp1 . Ji . - • she ,r zone, .. 
'l'hN$ ot th•ff z.ous tli re -oba•~ed and t •ra 1• s · d t .0 be our ot · :t-1 beyond,. 1-
thoii no aun'aoe cros . outs h ·ft oo- de to !let mi»e the width., tur eti,e satd. to 
be from JO to 200 o:r- mo ·• .feet w.!4$ . 

'-../ tn these she~~ zone, ooour v rioua su S'tri.~ers of uait"tr.1 c. loU @d o . l -
oopyr-1te. :Xn .S{)r.Q. ~ 11c a · tr gel's of o . laoctt · , ere tb~n Utc 'b 1de are round . 
These ntrlnger of ohtilo cite a r t rit1 t&ly u d 1th lesser •~t ot quartz .• 
'n so• pl.noes the cm:u>.t:rr r ck on :0h id.e et ttte ftr1 era t a 1 pn ~ed •1th 

ohalcocit _ fer e·Hl"-al 1noaes. t tl::la 1 • 1 t-a sun, oa ·th eli l,oocito 1 _p . tiallY 
alte-red 'to Me.la\1l1i.te 1t4 some 2:.tU"it• • 11Nt fl'en t ~ 'th~ alt r tton i s quit• ln~ 
c(;lflJllete and tllrtte 01• tou.r tee,, below tho N n and bl\l• oo rl s ot the oo.p~ 
o.arbonart:es n:re acar1y 'b•ent . 

A vury 1lllJ)Ol't ·ant utldeto nod qu♦st i#Jtl 1, tb pr niuu·y Qr o OM(ll.7 ootu.re or tl:le 
chal:eoolte. l:f it 1a pri r, t he ttume ty,pe 111! hgroe of 1ner l1aet1 n . igbtwell 
bll •~ot ~ ooDt1nu · t r ow.nwar-4 1:n t shse 1."e zones. If 1t 1 · aeGond y t he 
oh l oooi te t • · llow t,ptbe al4 oe ·e& nd · :uch B.Mller pero•nt s ot eop-per 1a 
o: l oopyrt te 1 · l•d 1 t:h write ·wou.l be round as t . pr1 r,- 01· ·. bol~ the .a 
lo col'l4aey c lcoo1t . 

mu ot t h• Oll.\.lOOGUe.. a betoff stet d , ie 1n.tc t ly n-11x:ed 1th UfU,1tZ nd 
ts q ;,:p rently- pr1 !iil"Y mlnera.L On t h <>tM'.I' htuid , on th~ eurt cut ot one ot the 
Upp$r' ltQhOS a bo lld:@t" 'fl'a~ b-Nmn O)tffl • 'M'ai•Oh •COflta1ni,d oz-yet lo. or eh~~loo;wr ite, 
wbtch f1l"e bfflng n:p _ ead b':y cWqoeite. 10 bo,ilder l:ia b en s tt$N $QZie:whst 

.nd CJ · ntuiine oh~loopyrtt .s •c tt rad l:ne nd l o ~a~o1 ted w1th q,u r-t~ nd 
ep1 ote . ~ of these · .iJ1s h~ve t red to ·lt!eldto . 

In t . t h• l)(ltrt l ot toe: lowe. t o:rosscut tu~ ol ;oo f'e4ti ,, to b J O:O 
toe iuraf . rom t e f irs ah . nn • . s found roell: 1th ew CJ tilled 
with caltt1te d maall all'lOunt ot chlor.tte ll n. th•1r borders. ook ls cut 
by· nwooroua oaleite T$'1nlots , 1Joae ot trutse O(lnte!ni ohlo:i'lto f.l ffllUill aount 
or ob loopy.rite., ' e ealoite 1,n tho t.mrt d:rll.e s i• pi nk.,. while h t la t • gash 1 
1'1h1te. 
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The ]1.acDoiLgal Groilp.-T 1ese by W. B. 

surface of one of the upper zones a bowlder ':as broken open which 
contained crystals of chalcopyrite which are bemg replaced _by chalco-
·t This bowlder has been shattered somewhat and contams c~alco-

;iy;ite as scattered grains and also associated with ~uartz and epidote. 
Some of these grains have been altered to malachite. _ 

In from the portal of the lowest crosscut tunnel 500 feet, but_ said 
to be 300 feet away from the first shear zone, is found a roe~ w~.th a 
few amygdules filled with calcite and a small amount of chlonte along 

I 

their borders. This -rock is cut by numerous calcite gash veins, some 
- --- of these containing chlorite and a small amount of chalcopyrite. The 

,,___ _______ ~-- calcite in the amygdules is pink, while that in the gash veins is white. 

The fractttring came ater than the filling of th~ amygdules since 
these veins cut the latter without faulting. In tl~JS ~·ock the small_ 
amount of chalcopyrite is primary. The chalcopy~ite m the bowl~c1_ 
mentioned above is primary, but the sooty chalcocite there replacu,g 

it is secondary. · d l 
When the lower tunnel reaches the shear zones se~eral hu~ rec 

feet below their outcrops, will it find primary chalcopynte or p_nma~·,v 
chalcocite? 'l'he evidence would lead one to hope that chalcocite will __________ _ 

be found . . 
The shear zones were probably created at about the s~me time as 

the vein forming period elsewhere in eastern Oregon. Tlus was pro~~ 
ably after the lateral secretion processes had largely completed then 

_Wtf'I t.._t..C) 111/19 If, 

~~/1'/ Ic&tP 
_. ~J J2_/~s '--<--

widespread alteration and deposition as evidenced m the lower 500-foot _________ _ 
tunnel. The quartz and chalcocite in these shear zones are apt to be 
the product of ascending thermal solutions. If thi.s be the case the ------
chalcocite in conformity with its appearance and its intimate associa- -------
tion with quartz is probably primary and, therefore, will be the cop-
per mineral to be found at depth within the shear zones. -----

These claims cover steep to gently rolling hills in which at various 
points there are many open cuts and pits, numerous short tunnels and 
three long ones, approximately 200, 300, and 500 feet respectively. 
The open cuts have in nearly every case disclosed copper in stringers ~ 
which have been followed. No open cuts cross the shear zones at 
points most favorable to expose possible wide disseminations. 'l'hese ~---------
could have been made quite cheaply and would have exhibited the ---------
width of the shearing, whether the fractures are closely spaced or too 
widely separated, and whether there might be at some points ore suf- ----------
ficiently rich to ship. After the open crosscuts have been made conclu- ---------
sions could be drawn as to whether the chalcocite is sufficiently dissem-
inated to make low grade ore throughout, or whether there is higher 
grade but more limited bodies of ore. 

If favorable results were secured by the crosscuts, keystone or 
diamond drilling could be first done at the most favorable points --------- -
which, if promising, could be followed by systematic arrangement of - -------
the drill holes so as to determine the limits of the ore bodies. Should 
wide zones of low grade primary chalcocite be di sclosed, its proximity --------

to the railroad, to water and water power, the favorable climate, and ---------
absence of overburden or leached zone requiring stripping, would per-
mit as low grade of ore to be profitably mined as at any of the por-
phyry coppers now successfully operated . 
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N afive Copper De.posits.-J ust north of MacDougal's a ense 
greenstone contains native copp;;- in small quartz veinlets. In thin 

_ section the rock is seen to be made up of alteration minerals. These 
deposits were not visited. Judging from the specimens, its location, 

- and the description given of it the resemblance to Lake Superior 
_____ c1eposih; is rather striking. 

Limestone Contact.-Between MacDougal's and Carnahan's close 
- to the river a bed of andesitic breccia is in contact with limestone. A 
_ large portion of the steep-dipping limestone has been eroded so that the 

underlying breccia which is impregnated with pyrite and chalcopyrite 
is exposed for inspection. 

This very low grade copper deposit probably does not extend more 
than a few feet from the contact. It is n?t a contact-metamorphic de-

- -----------
-- posit because the limestone was deposited upon greens one, w 1 e in 

contact-metamorphic deposits the igneous rock is intruded into lime
stone. One would naturally expect that there would be more or less 
of a channel for percolating waters between two rocks of a different 

It 
- --- nature, and that these waters would have some mineralizing effect. 

In this particular case, for instance, the waters percolating through 
the limestone coming in contact with a rock such as greenstone is apt 

---- to develop some iron and copper minerals. It is only exceptionally 
__ that a contact of this type makes ore_. 
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