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INTRODUCTION AlIJ"'D Sml.YARY 

The 'I'm:pedo Copper mine in 'the Crga n Mining Dis trict, Dene. Ana Ceu.."lty, 
N. ~ex.) "la:;: discevci.~ed in 1899. Pr" G.ucti en "TaS . begUll immediately and cen­
tinued until 1907. Since 1907 very little ore has been preduced, altheugh 
n:cny individtlc.ls and Coml)an.::.es have been interested in . the pl'epert,y at one 
time or ancther. Approximat61j 6) 621 f~ct cf diamend-.ccre drilling had been 
cp.:-npleted en the :p~cperty befers 1949. The :.'€>sults from some cf this drill­
ing were unsatisfactery because ef the peer core recevery. In addition to. 
its i::weetigation of the Torpedo. ore deposits, attention was given by the 
Bureau of Mines to. ebtaining better cere recovery through the use of spe.cial 

. eqUipment and t6chniques. 

This preject was begun Octcber 3, 1949, and was cempleted April 30, 1950~ 
Four di8.tlenc..-drill heles tetaling 2,140.5 feet, which includes 18.2 feet ef 
everlap in a deflected'hole, were drilled. All drilling was dene wi~ a 
Gover:nrr.ent-cwned hydraulic-feed drill with SCIne special rcds and core barrels I 
in addition to. the usual eq,uipment. 

The OVer-all ccre reccvery \oTas 89.5 percent. Omitting the ' drilling in 
cverbu:..'den wher€> little or no. core "Tas d(;sired, the recovery was 94 •. 6 'percent. 
Cere recevery in the ore zones averaged 95.2 percent. 

This paper describes the lecatien, the general teatures :ef ~e ' area, 
the g601ogy, the Bureau of Mines prccedures, and the results attained by 
these. proc€d.ures. . 

ACKNOWLEDGMENTS 
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E, J. LcngY6ar Co.., for his ceep~ration and suggesticns in .tJl6 . testing of 
the €xp~rimental ~-S€ri6s .corebarrel and .bits. . 

LOCATION AND ACCESSJJ3ILITY 

The Bureau cf Mines drilling was confin€d., ·to the Torpedo claim, in the 
~Vl/4 sec. l, .T. 22 S., R. 3 E., in the Organ mining dis:trict, Dona/ma . 
County, N. Mex·. Thl~ area is 1/2 mile east .ef the town:efOrgan and is 'just 

4640 . - l - .. ' 

.. 

I 
f 

, ! 
I 
I 

l 
! 
t 



south 0: U. S. RiGh'i·ray 70 (se0 fiG. 1). The prop01'ty is easily a.ccossible 
f:::.'OIn. Orban, as d.irt ::C02-ds reach each drill si to as ,.,ell a8 ot.!1er parts of 
tile areo.. Or.se.Jl is 12.5 niles northcast of Las Cruc0s. 

GENR."R.AL INFORMATION 

The foot.hill topoGraphy of tho Torpccl.o and adjoining claims is not 
sc:r.cl's.lly l'uQ:::;c d, and tile relief is not GTcat. The mountains llc:::come s"WE.P 
snQ rU0Gcd souUlcast of ~10 minco The altit~de of the project ar£a vari s 
frC"l!ll 5 ,160 to 5 ,340 fc(;t) as shovm in fic,/UTC 2. 

The i';CUt."lCl' is generally good, althouGh "Tindy in tho spring. Surmr.ers 
eJ.~C not too hot , and tht, freezinG ifco.the:=::' in tho winter is noi ther prolone;cd 
nor in~nsc. The averaC0 8.Jll'1ual precipitation is about 10 lnchc's, largely 
as 8'LUnm6r t."lundershoi·TC1'G. 'Hinter snows are usually light and stay on t."le 
ground for only short periods of time. 

The:.--e are no ]?eJ:'7'uDnent streams, and the water table is about 300 feet 
below t.~e sUl'1'ace. Drilli.."1g "rater ,.;as pumped from a depth of 317 feet in 
an old. shaft. The country is arid, and t."le usual desert flora are present. 

Thel'e is no skilled labm- at Organ, and all such must be imported. The 
3'L'.?eau 0:" Hines procured its lc;L-oor fron t.he Central mining disixict in Grant 

I 

County J 125 miles to the north'VTest. Living accommodations at Organ al'e 
liwited. ~~Q pr~tiv~ and only the barest necessities may be purchased. 

'I'he Torped.o mi.."16 was discovel~ed in 1899 and actively operated until 
19('1. Since t.11at time, p:~oduction has been sporad.ic " although many indi­
Viduals and comp~~ies have been L"1terested in the district. Tne total 
?roduction fro~ the Torpedo mine has been about 3,500,000 pounds of copper 
and a little silver. 

GENERAL GEOLOGY 

T.~e ~ost prominent geological feature of the Torpedo mine is the s~'ong 
north-south trendins, steeply clipping shear zone bet',Teen the monzonite on 
the east ~"1Q the Paleozoic limestones on the west. This zone ccntaL~s the 
ore "bodies and. consists largely of monzonite} "'hich has "been silicii'ied. and 
highly altered, brecciated" and recemented ,.,ith. silica. Some altered lime­
stone ioTas noted in the drill core ' from the zone. A number of the faults of 
this shear zone apparently had considerable displacement, and the over-all 
displacement in the shea.:c zone was large. 

The monzoni to is "10athered at the surface and usually is covered by a 
. T0I" fect of rock oVGrburdcn. Beneath the 'veati1ering, tho monzonite is 'lui te 
f1'esh and remains so) although some silicification may occur. Hydrothermal 
alteration is noticed before reaching the breccia zone, but the general 
texture of the monzonite is retained. 

As shCivm in Bureau of l-1ines hole 4, the limestone is usually only 
sliehtly altered fQl' the most part, although same beds are garnetized or 
ot:'l0r"'vlise silicated. Garnetization was noted over 200 feet from. the breccia. 
zone in soma beds. 

4640 .. :2 .. 
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Figure 1 •• Location map, Torpedo copper deposit, Dona Ana County, N. Mex. 
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All of t.'1e 
2 foot 10~S, wes 
inches or 16S8. 

brecci~sJ ~y be 
v~ous drilline. 

rocks ar0 jointed ['.nd frc.ctured" and 0. 1)10co of core over 
l-cu-cly t'llcen frGffi the core bar~01, most lliec8s "Doine 6 
This characteristic, as well as the fault gouges and 
in ~t responsible for t.'1e poor core recovery in pro-

DIAMOND-DRILLING EQUIPMENT 

A Govern!!lCn t- ovTncd, ec.s aline :-Gn8 ino -pClVTGrod , slcid -mounted drill hev ing 
a .. -ated c2.:po.city of 1,400 foet of A rod ,-rus used in t.'1is drill:L"'../3. Tho drill 
was equipped vli t!l 0. closcd-circui t, oil-active. t8G. hyd:cc.ulic-f'eod head quillod 
fo~ c..n J... rod. ThE.. \-I'uter ivQ.S cll-culatcd by a tbree-cylinder, plu...'1gcr .. type, 

' 8[~solin8-encin€, -:pcM(.~-ed r:Yl~P ho.ving porc6lain-coat";d cylindol- liners. A bail­
tY:!;lO wa'~cr sllivel, wo.s uscclmostof t.he ti.7Jls. A full complcmGnt of accesso:riE.S, 
fishing tools, and. other- tools Ims available, o.s wall as oxyacetylene 'Yrelding 
e<:uil~8nt, ,·rhich prov6d vcry USGfu.l a number of times. A hee.vy pole tripod 
W.:1S standn:.-d E:Cluipmcnt. 

, . 
S"t:.c.nd~d roels J fittinGs" and casinS vlor€. available for AX drilling. 

Those used for N"x and. BX dril1inB i'TOr-O largely of . special types or sizes and 
'YT0re purchased ror tho :proj€-ct. M03t:aX end lIiX casing vas the heavy-dut:r­
d:-iye tYlll3 used in antici)ation of driving ' th~oue;h the ovoroUl~den; ho"reV(;r, 
~ivi:lS was not neC0SS2.ry. All larger-size rods "Tere special, being ter-med 
3:~0 a..'lc. IDW. The followi.'1g tabu.l.c.~tion describes t.:'le differ€;nce bet-ween the 
speci<::.l rOM ond old st.?n&".l-ds. 

3 rod •••••••.•• ~ •• 
~CO ro~ •••••••.. ~ • 
il rod.~: •••••••• ~. 
NXO rod .••..•.•••• · 

Outside di~~eter, 
incnes . 
1-7/8 
2-3/16 
2-3/8 
2";3/4 

'H 0.11 thi clme s s , . 
inches · 
1/4 ' : 
1/4 
3/16 . 
3/16 

"'eight per 10 fee.t, 
pounds 

Host of t..'le drillinG 1Vas done 1Vit.h M-scries core oarrels c..'1d b1 ts; , ~ 
little \To:-k was dono nec..r the ond of the project with c..nexperimenU:1,l L­
sOTics core barrel o.nd bits in EX SiZ0. Pigwe 3 shO'l{S tho 10'lvcr or bit-end 
o.ssomblio3 of tho Standard, M-sericS' J and L-sel~j0s core borrcls, 

FiGure 4 shows the back-heo.d c.sscm'blies , tried in this 'Work, The ' bearing 
type J ,v:;.th c. later replacemcnt containing tapered roller bearings J vo.s used , 
most of 1:.1e t1In0. Tho wo.sher type 'YTas used only in po.rt of the last h,ole. 

DIAMOND-DRILLING. PROCEDURES ' 

Only Gne of the drill operators ho.d hud ~. previous experience with a 
hydro.ulic food head. The ubi·li ty of t.'1e opera tors ranged from excellent to 
poor. 

~h6 need for special techniques of opcrc.tion.didnot arise. The usuul 
prcca~tions o.LY first-clo.ss drill operctor 'Would follow were used. Core 
~(;covery ro.ther them speed was stressed r6pectc.dly. Ilmr£di~.te pulling upon 
sign of c block was emphasized, but it is suspected that this was not al'Wcys 
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done J especially after a very short. run. It also ,·ro.S d.esired to UGe as little 
,.;rate:..- as J?ossible consistent '·Tithgood drilling practice) but only the most­
e.x~0rionced men felloi.;red this. T;lC leSS-experienced men seemed. unable to 
Q.~a3p tile idea ane:. a1~·rays te~ded t.o use an excess of ITa tel'. 

C3.re 0:: the 0<luipment '.vas dcme.ll.cled at all times, but there was a t0U­
do~cy for ~~e less-experienced nen to foreGO greasing the machine and oquip­
I:snt and keeping it i.:."l p.srfE.;ct operating condition. It "Tas difficult to ke6p 
t:.10 e<}.uip:l1(mt clean at 2.11 ti'11GS~ usually because of neglect. I~ vlaS swnd.ard 
J?l~actice to clean the eCJ.:uiplner."c d.\.U~ing delays owing to cementing or other 
causes. 

-, . The usual cementing tech..,.iq.ues ",ere follovle.d. In cementing for cave. or 
if ce!:" .. entine for ,mtGr loss bolol{ the; '-later table) all cc.me.nt was insert0d 
t2:.rou[;h the drill rods) ,.rhich "'8re cleaned ilTI:?ledia t01.y aft('.,r tho operation. 
The use of :pellets of moist cement vas resorted to a fei., times vrhcm it 
seemed tllat moving water in the holo would wash al"ay cement inserted in a· 
slurl7 form. In genm~alJ cementing ",as not particularly difficult, and 
rarely ,laS a section of hole c(;rc.cnted more than tyro times to effE:.ct the 
o..osi1'6d l~esul ts. One hiGh -ear ly-s trenGth hydrau1i c cement "ms uscd through­
out m.ost of tr.e "'ork. Other coments tl~ied whe:1 tho hydraulic c0m0~t .ras not 
available were unsatisfactory, although som.o were of the high-early-strcngth 
type. 

Eost caSinG i!aS thoToughly .@.~eased before beinG insGrted in the hole, 
and no Gl~0ascd caSinG ,·ras lost. It aJ?!Jeared. that one of the most important 
?l'ecautio:u.s to follo'IV il!. casing a hole is to effect a perfect seal with the 
oottO::l of t."1e hole. This "Til1 prevent return water frow. coming up outside 
t2:.e casins ar:d washir.gaH2::1 the gcease, as well as serve to keep the fi..lle 
CuttinGS from E;nte:~i::18 and settlL"1g cu'ound. the outsid.e of the casing. This 
~,'as noted a time or UTO when a 'oerfect seal vas not efi'ected and virtuallv . ~ 

all [;cease ,{as Hasl:ed from the caSinG and some sludge had settled behind it. 
One h-..mdred. fifty-three feet of EX casing '\Vas lost in hole 1 because the 
cas ing i,ras r..ot greased and, also, pl~obab1y because the hole vas under gage. 
ITo reamine shells .Te:ce available at the start of this hole, and bits were 
issued in progl~essively smaller gage. 

'1'he drill rods ,·rere kept well-grea86d, tlvo different greases beiJlg used. 
A univel~sal joint grease 'vas tried first and appeared to be beneficial in 
preventing cav~3 of small ~articles in ~le hole, but it did not remain on 
the rod.s as .Tell as Vlas desired. Tho other grease was excellent for rods 
but rr.ay not be heavy enough to hold. ' the "Talls of a hole in those areas 
vrhc:ce ~le slight support of a heavy greas6 might be adyantageous. 

All core .ras removed. frem the core barrel into a trough, made of en 
ll~foot piece of 2-lj2-inch pipe split lengthWise, with a piece of mild 
steel ,.,reld.ed. to one end to prevent its tippinG over. The core was "\Vashed, 
if nece~:;oa.rYJ mec.curod, EUld tranofe::cred to cardbonrcl core bo~:cs hold.ina 
ui)out 10foct of core. J3o;~ed core ,·ms thon tulC0nto tho iVoichine shed. 
' ..... l:ore it WQ.8 lOGGed, rer,'lcasured, VloigJ:1cd, and split i:f dosired. Ono 111ll:J;"' 

of th0 z!Jlit portions were analyzed, and the . remaining core was sent to a 
pcr~~ncnt cero storace in Tucson

J 
Ariz. 
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DRILLING ~nTA A1ID COSTS 

A tote.1 0; 2) l~- O. 5 feet \oJ'e.G drilled in f nill:' holen, o!~ ',Thieh 18.2 feet 
h as ovcrlc.p drillinG in ~~ tU1intbntionally ueflocted holo. Two holes were 
inclir.c(l 8. toinus ' 500, . one .1. t minus l ~ 50, and one at minus 3-70 • All boles 
were ~illed '\Vi t:h ru-:. · l\J"X' Cc.sinS bit throueh -the over.burden to bedrock, then 
cased, o..'1a c'ontinued w'i th NX siz:e'; Siz'€, va:s' 're-au-ceQ: when ne-ce8-n-ary or 
desirablc. . . , .... . . ... " . " . . . . , - . 

. ~ . . . . . . .. ~ . .. " . . . 
In dl~illinG 2 ,ll~ O.5 foot of" noJ.:.:' " '4']:3' 'pulls ",,'cre r:k"l.0.8) "':ll avoraGc of: 

5.18 fee t dl"illed bd'oreblockw:e :' Hi'tl! ·t110' 'r-m 'double-tube, ri,sicl type 
C01'e '-ba:crcl :5 ft. 1011;.~ :, - used before 'we.'rccC;:,:i:pt. 'of. ,the M-sories' . equipment, 
an average of 3.73 feet was drilled before a block occ'.lrred. All other 
COl'e bm'r-els i,Gre ):0 fe0t long. The relila.in:L.l1g NX drillinG averaged 5.23 
feet :por block, the B.X fu~illinG avera3&d ' 4.97 feet, a..~d the j1J~ drill:i.llg 
aVE:.:;,~ae;ed. 5.31 feet. Bit size seemed to have -little eff:ect on the f1'0-
'luenc:>, of blocking. 

?he ~ j140.5 feet .of hole were drillGd. in 197 dri·l1 shifts, 8-11 averaGe 
of' 10.87 fect por shift. Oru:itting nix shifts spent· j3.r17ing caSing out -ot 
:1.010 1 'b1.:.t including every ot..'1er delay, such as repairing eqnipment, movinS, 
ar..d. settinG up) ,.;ai tine ror COLlent -to set, and other delays) drilling -use.d 
-191 sniftS, 1-/'::' th an average ' of lL21 I~eet ·per drill shii't. - Total labor 

. amo1.l..;'1ted. to 552: rc:,:::.n-shifts, ofi"hichl92 were charged to sampling and the : 
1'0r:-ui.."'lder to drilling. 

Tbe 111 b1 ts t:.sed c1.U!.~ing the prOj5Ct are tabulated below. 

• •• t " 

ca.s lllg b ~ ~s • • • • • • • . • ~ .•• " •••• " •••••• 
s"t<."ndu.rd bovol ,-raJ~ bits •••••••••..• 

'M M-scries bits •••••.•.•••• •••.••••••.•• 
EX M-se~i0s .bits ••••••••• ~ ••••••••••••• 
BX L-sel"iE)s bits ..... " ••••.••••••.•••.•. '. 
AX M-series bits •• ~ ••••••••••••••••• ~ ••. 

The average footage drilled per bit Wus 19.28. 

. N'.1."nber 
'8 
3 

62 
29 

5 
-4 

used 

In addition to the drilling, 1,531 feet of casing was ins0rtcd into 
tr.e holes. This includes overlap, and only 1,270 feet of hole was cased. 
A totalof ·684.8 feet of cemented h.ole was drilled out •. Seventy samples 
vTE::re npli t from the cores and analyzed. 

Tr.o drillinG -cost for the 'project was $14,327.51, vThich a.oes not in­
cludG t:'1C: :full cost ;;f . new e'luipment purchased~ A portion ·of· the cost of 

-th~ nE:.1-l special rods, casing,and other eqUipment was c.l1argod accord.ing to 
th0 cot::r.atcd amount of use they received. All transportation costs on 
cqui~cnt, as w011 as the cost of e'lui~cnt lost or damaGed, was fully 
c:!:arcod. to the proj€lct • . All repair costs wor0 fully charged, as well as an 
est~htcd cost for tho use of equipment not purchased. No sampling costs . 
ere includ.od. 
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TllG follo,·ring tablE: sho,vs tho distribution oi' tho cha...~ges aI1tl.. the cost 
};lor foot: 

TAEIE 1. Dr illi..'1{;; cos ts . 

Item PJ!lOU.:l t i C 08 t per f 00 t 
- , ~'4 ,941.C~7 ~?~.O;'\ LG.i.)\)j,," •••• 0 ••••••••••••• " • • • • • • • • • • • • • • • 't' 't'c- _ v 

Su}?pliCS.;!;/. . .................. •.•••••••••• 2,139.47 1.000 
Supel~vis iol':. • • • • • • • • • • .. • • • • •• • • • • .. • • • • • 2,904.55 1'.357 
m'1c>nC"""or~' ''' ·' ,;o'n:2 1 '-'94 81 Q 1:>8 .l~w i::>..!:' vc.;..\".I"J,...c........................ c.. • J 

D i2.IJ1ond bit s. • • • • • • • • • • • • • • .. • • • • • • ...... . I~;-:-;h.:.. . .1...' O~h=-. 7:-,:,0 ·.:;6.:::1~_---;,...;:17.:..87'9::-;1;:;;... __ 
$14 :127051 $6 .694 

1/ 
g/ 

Totc:;l. ~ •.. " . •. 0 " • " " ••• 0 CII • CI ••• 0 4) ••• 

Incl).ld.cs an estimc:.tE;d an:ount for core ba.!'rols. 
Does not includ.o express or f~8iGht en supplies. These are 

charged to supplies. Transportation includes th~ usc of 
auto.:notive "q,uipncnt to haul water and for use around the 
project. 

All dia!n.ond bits were handlcc. through the;; Mount "'eather, Va., :Branch of 
t}le' :Bureau of Ivf.ines. All "'orn bits "'C're sent to the Hount 'Heather Station, 
,,-here they ,.,ere ex3.m.i.."'l.(;cl o.nd pcrtin011t data wero 'recorded; t...'10Y then were 
sent to a bit ~nufacturer for resetting. The diamonds were reclaimed from 
t.'1e used bits, those n at usable in a ne'., bit be i ng replaced "\-lith new stenes • . 
Tha cost or the nei., stones plus t11e settin3 chaJ.~ge, "'hich consists of a new 
bla.'"1k bit ani t:'10 setting of the stones in their matrix in the bl£mk, con­
stitutes ~1e cost of the bit. The setting cha~ges vaJ.1 y from $6.20 to $24 
}}sr bit de}?e::Y":.in8 upcn the bit tY:!,)6 and size. The diamonds COGt $4 .20 to 
~;ll :per c1.l.~8. t ,: 2.o:"J8:ld.ing on the gr-ade. Ta"ole 2 shows t.."1e diamond consumption 
of each si ze 3.no.. t:.n?e of "oit, while table 3 shows the diamond. COnsunl)tion for 
88.CfJ. ciiffel~0n'~ g.·cdc of di~ond~ These fig.u-es ~e indiC.:it1ve and not nec­
essc.rily conc':usive fc::.· tllO rea~ons:First; in some of t.'1e 1tor1'.s not enough 
data are ~res(;ntcd] beine.based upon the results obJ~ined fram too small a 
rr~~er of bits; o.nd s~cond, the distribution of the quality of t."1e dianonds 
"oe~veen t.'1e different . bit sizes ~~d'types'as well as the type of ground 
drillecl is not const~~~ . Hmrever ~ . ~11~~ . ~~s~ibution is broacl .enoug."1 to 
give credence to sone of ~1e figures. . 

'Ivo major thL"'l.gs are noted from the results given in tc:.ble 2. Neglect­
ing t.'lc EX 1-s0rios item, t.'1e :per-foot bit costs are directly comparable to 

. t he size of the bit. It ,.;ill be noticed that the bit costs decrease as the 
bit size decreases • . Second, it is noted that bit costs rise when core is 
gcound as shown in the NX casinS and EX L-ser1es i terns. 

Table 3, based o!l the q,uali t;:/ of the diamonds used and nCGlecting the 
'b..ro entries vrhcre only on9 oi t ,-:as usod, shows an advantage in using t."1~ ' 

chea:pe~ diamonds. The usc of cheapost diamonds rosulted in less diamond 
wear as well as lower diamond costs per foot dl~illcd. 
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i I DilliJlona. loss) I Cos t in 
Bi ts I .Feet. I. Di3.mohd. 1088 cera ta· dollarG21 . 

Itc2"l: usod. !drillod1: /jCc:rq.tai DOJ:'i;r:Gs/ 1P01~ "cit 'PEJr "ft.j·Per 'bi t !'Pcr ft . 

1I~~ casinG I ·8 i 128.0 I r 67 .71: 7 9~~~7 I 8 ~~.G !~ .1.l/0~ ~29r$98 .91 11 1/$6 .182' . 
I'D: o€:v01i,a11 .~ I 100.0 13.15 1~}~74 . 4~383 I .. • 1~~ 1 60.58 1.8,17 . 
I~~ ~·:-Scrie s 6.::: !l,210.1.,t. 1 2 00.~2 l, 8Q(' ~97 . 3!~2~ !.. .lu) 29.15 1. ~93 
~x M-S0~ie8 29 1 511.6 80. 05 7 6~ , 85 . 2,781 .158 26.31 . 1.491 
h~ L-S~r~es I .5 1 109.7 ,44 . 45 3$9f~~ \. 8.899: :~/. ~051 77.82 ·l/3.547 . 
A:'{ H-Serie s I' ~ ! ~13.~ I, l , - ~ .. 93 q.4 14:)'5~:;>6"'o I 2.483 : .087 !. 28.89 1.015 

Tct..."!.l 11_ 12)-73.0 ' .... .Lo.11 <? ,0. 7 ~ 1.,. '. '. .. I 
: ! Over -all av€ra {::e ! 1.749 I .191:$:36 . 46 $1.862 

"J:.! Inc11.;.d.Gs sma1,l ~ootage d.r~ll€d. on ot;1cr p:cojccts and oochine anc:'lors but 
• '" ~ ~ '~ ,, " .• • t • • . •• •• ~. . ~' •• •• • . " 

21 
J/ 

no CC1ll0n t. 
D1C1udcs setting char ge . 
EXc6ssive figul~es o·wing to .g:dnding ,core., 

. T.~IE 3. - Diamond 108s0G and costs bydiumond quality 

Dia.'ll,:md. i . j. . ' . : . i···· : Dj,~ond loss J ! Costin 
cost por i Bits I .. . Feet . ···· · Di~~0nd loss I· . carats - . ! · dollffi.~s21 

cru:at : uSed. i dJ:~HJ.9c~1 Carats I Do11ars2./ I P0;'~ 'cit! Per ft. : Per bit! Per ft. 

$11.00 5 '127.5' " 46 '.95' $624~45'1.9~930 : 0,368 1$124.891 $4.898 
3 . 60 16: . 1.8' . . 6.95 79.771 6 .95 :3./3.861

1 
79.773/44.3 17 

8 . eel 122.7' · 51. 47469~28 8.578 · · ;.1~19 :· '78.12 3.825 
7 . 75 I 17 I 341.7 ' 57.2~ 664~21: 3 ;36~ : : ." ~1681 · '39.07 . 1.944 
7. 40} 1 I 1! . 15.6 ' .5) . 18 .82 . • 55- ' .J.!.035.,: ,18.82 .:1/1.206 
1~.2O:± i . 82.1 1,564 .3 . 252 .95 2,191.08 3.1231 . .162 27.05 1.401 

T~tal I 111 [1 2}173 . 6 416.11! $4 ,Ol;.7.61 . '. 
I Ovc::.~-al1· averaRc 3.749 [ .191 i $36.46 $1.862 

"J:.! fuclud8s S::1:l.11 I~oOta.8C drilled on other prCj.;;~ts and Ll8.ch-ine anchors but 
r.o C0m.Cr.t. . 

. ~II Includes setting charge:: • 
.: Figures inconclusive be.cause data based on the use of only one' bit. 
!i! C onso d.iamonds. ··· . 

. .. . CORE RECOVERY . 

Cood. core ' recovery was one' 'of ·the· ~jor 'Problems of the proje~t • . The 
data obtc.ined. 'from :the logs shown: riIf ·table 8 ext 'the-, -end: 0:£'. ·this report aie . 
combil"l:ed. a.'"ld . broken. cloWn. into .the :r011:.OI-tirtg ·.tp..b:1:c·s. , '$ome'of'- ·.these data. are 
not conclusive, _ a.~.though:: ~h.e.!-~,e".~d:i:cat;l:Ve ~." . " .. :.. ' . . ." .' '.' .... : .... . ..: 

... 
,, ' ,. . . ,-
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Core ,recoveries obt.::!.incd in mnterials ctcillec.l .. 

Item 
F8et I Core ' Core :rec(".'VGl7 

d:c iJ .. le d ! l os t I---l~'-c'-e'-·· t-~: P~e~":" ...... ":"c;.:i.e-r.-t 
. -O-V-(;-:!.·-:-D-'--u .... -:d:-c-· ~-. -. -. -. -. -. -. -. -.-' • ....;.-.-.-.-.-.-.-.-.-. -. .....,. -. -. -.-.-.-.-.-.-.-.-.-+--1:-:2 3 . 0 : 11). 9 12 • 1 I 9. 5 
},,Tea,tl1t:.l"cd :n:onzoZlite •••••••••••• : · ~ .• e....... 17.51 ,.7 , .·16.8 . 96.0 
F3.i::,·ly fr~sh monzonito ...... •••••.••••••••• 924 .9 i 11 •. 4· 913.5 I 98 .8 
Eycotlle:rm..::!.lly altG2'ed mO::lzo::1itc ........... 293.8 i 5.0 288 . 8 I 98 . 3 
Siliceous .b::,·cccin 0..."'10 .. gouse .... ••••••••••• 331~.7· I 54.8 279.9 i 83 .6 
Slicbtly ultG:i·ed. liLlestone.... ••• ••••••••• 295.6, 30.0 265. 6 I 89.9 
G:":li€tiz0d. linostcu""'lO •••••••••••• a._ •••••••• 35 1 4 0 31 l 88 6 . . ' . ' 
Silicatod li:nestono, other tl.1Q....'1 ga.:rnet.... 29.9 .0 29.9 i 100.0 
l~~ssive f:ri~blo PYi·it0 •••• ~............... 20.6 '0 1 20.6 j 100.0 
Ve:L.J. (ore -beari.'1g. rocks).................. 60 . 4··! 2.9 57.5 i 9'5 .2 

Tot2.1 o •••••••••••••••••••••••• r>...... 2 140.5 224 ~_7_ I 1 1915 .8! 89_.5_ 

As far as t..1.is project '-las conco:::'ned, the l as t i tern. VTas most important 
as recovo-....·y in the ore-bea:cing zone. · Core recovery was ~atisfactory, the · 
la.rgest single loss being clue to drilli.'13 overburden) vlhich accounted for 
over ~alf of ~~6 coro· lost. 

TABIE 5. - Core l'6coveri6s obtained by different bi t sizes 

Item· 
caSing bit (3-1/2 - L1J. .) •••••• 
021:,.&..8 ••••••• · •••••• · •••••••• 

Olt •••••••• ~ •••••••••••••••• 1 

Dit".oc.olIq ••• ~ ......... o ••••• o I 

Feet 
drilleel.. 

128 .0 
1,,295.7 
. 622. 1 
. 94.7 

I· Core l~ecovcry 
Feet i Pel~cent 

12.1 9.5 
1,270.3 I 98.1 
. 560.1 i 90.0 

73.::3 , 77.1+ 

Table 4 indicates an increase i::1 t.~e . core recov.e17 with a..""l increase in 
"vi t size, neglecting , of cou:rse J the 3 -1/2-inch drilling where core ",as ground. 
It must. be recogn~z.ed. t.1.at the smaller sizes encountered ·the ·most adverse con­
c..itia."'1S as they were necessarily used .. in the deeper sections of the holes, 
L'1cluding the ore zones. 

T1'~LS 6. - Core recovery obtained. , by tool types 

Item 
}I;.;~ c2..sing(sinele tube 3-1/2-in.) •••• ~ ••••••••••• 
r(~ rigid do~ble tube •••••••••••• ~ •••••••••••••••• 
M- series t0018 ••••.••• ~ •• ~ •••••••• ~ •••••••••••••• 
L-~c·7'l· c ..... '" +-·OO..l..'!'1 C"'·"""erl·""·''''·1tal' - v _ v ....... ..... v.t'6. fJ J.: J.V~ :1_" ., ...... ., ••••• q • 0 •• • • 

I Feet COTe recovery 
idri11ed! Fee t Percent 

128 .0 I· 12 .1 9. 5 
97 .0 I · 91.2 94.0 

1,805.8 I 1,740.6 96.4 
. 109.7.1 _71.9 6).2 

The above table indicates exceptional recovery for the M-seri€;s tools as 
all ty?es of groUJl.d "lere drilled. The standa"cd NX bevel",all tools were uS0d 
in good coring ground) a.1J.d. th0 NX caSing tools vT0re USed in the overburden. 
The L-series t001s we~e used in good coring ground, but core was lost throu&~ 
a defect ~n the bits. This defect will .be explained late~. 
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NX 
:fiDe 
NX 
E.X 
"T"\'V· .n., 

R"\ 
3X 
:aX 
AX 

TABLE 7. - CCi:lDina tion of tables 4 and 5 

It~m 

cas 1nG - sinGle tube ba;c1'el •••••••••••••••••• ~ r 
rigid double tUbe bbl ...... ............. ~!"'" 
Ivf-ser ies ••••..••.••••...•••••••• , ••••••••..••• 
ll.-series - bo.:::..rinC backhea c.. ••••••••••• ~ ••••••• 
N-series 
L-scries 
L-so1'i6s 
L-s6::.~ies 

- \"ashGr backhead •••••• e .••• , ••••••••• 

no bovel, ,.,asher backh0ac.. •••••••••• 
- no b€:vel, bearmg bacld10ad ••••••••• 

Beveled, bearing bc:.ckhead •••••••••• 
~1-scries .......... •.••.•.•• oa' ••••••••••••••••••• ! 

FeCit 
cri110Q 

123.0 
97.0 

1,198.7 
505.3 

7.1 
83.6 i 
10.51 
15.4 i 
94.7 I 

Core recovf;ry 
i 

Fer.:t IPe::rcent 
12.1: 9.5 
91.2 91.~.0 

1,179.1 9003 
481.1 95.2 

7,1 100.0 
49,1 58•6 
7.4 70.4 

15.4 100.0 
73·3 77.4 

The major points of intel'est in the above table are the exceptional cor9 
recoveries obtained with ~le .M-series e~uipment and the improvement in ~le 
core recovery obtained "oy the:; bevel in the bit of the 1-seri0s ·tools. This 
bEivol !lcrtains to ~le inner shoulder of ~le bit. The bevel in itself 806ms 

not s.o important as is the decrease in distance from thE; core barrel ir.ncr 
tUDe to tl16 face of the oi t. In t:'10 original bits the distance from the 
face of ' the bit to the inner shoulder was about 3/4 inch. Operations with ' 
keSS bits vere difficult, in that the drill machine vibrated and it was 
i.."n.:possible to tell when a block had occurred. At t.'-1e suggestion of R. W. 
Foester, ~ce:?resentative of the E.J. Longyear Co'~, a bevel of 600 was cut 
in this should.er makbg the distance fl~O:m the face of the bit to the shoulder 
aJClut 3/8 inch. The results are sho'Ym in t..'-1e next to the last item of table 
7. Su1~se:},t.:.er~t drillmg 0!1 another project with L-series bits where the 
slloulcier to I~ace distance was about 3/8 incheS shmTed gr'eat i1n:?!,ovement of 
core recovery. In this subse~uenti-rork, different angles of bevels were 
used on the L~£r shoulder, but the critical point was the distance fram the 
COl"O s:prmG retainer or end of the inner tubc: to tho faco of the bit. TAis 
dista."1ce should be as small as possible, about 3 /8 inch. 

The usc of tho bearing type . and the washer type backlwads in J3Xdrilling 
'also arc shown in table 7. Used with the L-serics e~uipmcnt, the bcm"ing 
type of back.'1ead appeared to bc m0rc satisfa'9tory in obtaining core recovery, 
al t.'1ou,3h there arc. not Eilloughdata to prove this paint. Subsc~uent work also 
showed that the bearinG backhcad gave better core recovery • 

To drill' additio~~l footage after a block occurs is almost impossible 
L"1 hard rock. As soon as the ·core is blocked in the core-barrel inner tube, 
t.'1e bit will cut itself clear of the rock, usually resulting in a free spin~ 
and tho preooure is tcansferred from· the bit to the block, to tJ1e inner tube 1 

and thence to the bearings. Thin excessive pressure damages tho bearings, or 
U .. O YiaSh0rS in the "Tashor typo backheud, nccGssi mUng replacement of the 
Dc.::.rincs or washers. If the ruined bearings are too badly broken, d~Gc to 
the boaxing space of the backhead may result. This means replacement of the 
baclmoc.d . For extendE.d life of the backhead, as well as for an increase in 
ccr0 recovery, it is of utmost importance to stop drilling and pull tile tools 
us ::Joan as possible after .a block occurs. The larGer-sized bearinGS in the 

' larGer backheuds are able to withstand greater pressure, and be~ing breakage 
'Vms more fre~uent in the smaller sizes. 
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O::..C possiole soll: tion to t~lO y;l1 oblc~l ) E;Gl")CC~LL11ly i,6th lC38- ex:pcr i cncod 
c" .. :: ill O:?€'l'C~ t Ol'G) ","oula. 1,10 to 1.:88 3. sp::'inc; - a c ti va t o d. cQ.ckhcad the.. t "vioulcl tencl 
t c (c0Cl'C2.S8 0:: SlE,-t oj;'f the flo1'r of iV2.tC :C) t."ms inCrei.18ing tho :;;1'083'.<1'0 a t 
t:::(; y~11~"? C:;3.L~8,· w'lwn })rCSslU~l-:: on t llO b3.clchcL'..d bC:ll'ings Decomes c:ccsaivtS: . 
7}1:Ls ,\,,J~lld Sd'Y0 a s 0. })c:sitivc i'Til:'ning tbc.t 0. 'block he.d occuir-co. Clne. th:.lt 
:::~~u.'t};,ei' c'....rillinG i{Ol~lC: 1,)e uscles ::;. N::::. tu.re:.lly] the spri..'1e; 3houl(1 Q.Umr c:n 
111Cl'03.sc' to nor m3.l of the W3. tc' flmr \{hen tIle eX'ceBsiY€)' pl'08SUl'(; is :::'olu:J.sod. 
DiffGr0!1t 's?:1ine; stl~e'ririi:is:pi61:.iiblj~ 'vrould b6 nccessc..ry for dii'fcrc nt types 
:5f tc'. te~' io..l - s tr orid 's pi iigs 'f or n:c.:rd. '6Tound. and "leo..ker s pr ings for th 0 

s'oftir ~o'..:...lds . 

It i s difficuli '-Co 'do -ci:hi.:L-io 'tho effect on COrE) recovGry bf th~ 0.01'­

s i zcc. ~'o.d.s' in NX ina: ·E.."\( dl~illing. Very l ittle vior3.tion ,,;0.:::; noticed "rh&n 
-'Cl,"cse reds were used:; 6ia:. ·S0:l0 sligl1t::x:.rt cif the improyed , core recovery, 
r:~y haYE; '00en due 'to 'tlle SG ·rods. Mi.'1or d.is0.dvantag6s of these rods ,.;e,s the 
i.'1CrC:::E.sed. "TeiGht to bo handle·a. ·a."icl} iri·'tlic "NX:O "sizE:;; the luck ·of e.~ foot 
clo.s~ l C':,rso enouGh to USE; vrith tl1C rods. A knife dog was uscd] b'.;.t a fitted 
cl3.!:1:p ,;,, ;)uld hCl.YO b(;on much IilOl'C sa. tisfCl.ctory • 'AdyD.l1 wgos cf ·the se; roels lU'O 
Srr.ootll(;r op01'ation, stro.ightc.'" hole8] and Yirtuc.lly no shoulder be·t';reon the 
cere barrel ~~d rods to catch on obstructions and small ~ieces of caved 
I1!:lterial. 

':i:'able 8 };lresents detailed logs of tho four holes by each pull] ShO;'Ting 
core i'eCOYel.'Y] 'Vater return, tools used, and material penetrated., 

C OT>!CL'US IONS 

1'1".8 'c~se 0f H-S0ries core 00.rre18 "Tas 1?robo.bly the major factor in ootc..in­
:.~:C iz:;j!'cVE.d. COl'0 r e C0veJ.7 on this P!'Oj6Ct. Grind:;,rig core is difficu~t i'iith 
t~:.e~c .';)G.:i..'relS , .:::. lbo'J.gh some of the softer mo.teric..'irJI.D.Y be crush~d] ground] 
nnd "T3.shccl 2..i.,c..y if drilling isattenpted. c..fter blockinG occurs • .Progress 
z:rigl1t ~ava boe:;. fc..ster with standard tools; but, if riGid o.dllGr€:.nco to good 
clrillbg practice' is m::intained] it is d.oubtful if drill:ing :pros:coss "ould 
be ar.y be ttel' • The re suIts shm'T that cor€> i1f) cov ory ,.,i th s tD.nd.ard tools in 
good cori.'1S ground is i..'1ferio~ to ~:Cl.t oot::::.ined wi~~ the M-series equipment. 

Cons~~t empno.sis on core recoycry and the consequent greQ.ter cQ.re Biven 
to c.rillir.g prQ.ctices Q.lso c..idcd in improving core recoycry. 

3i t size Q.:ppeC-rs to have had some effect on core recoyery. After we 
overburdeli h~d. Deen penetro.tad, better core recovery wo.s obt~ined wi~~ the 
larger-size tools. One possible 6xplana tion fm,' this is t."1at the le..rgsr 
tools were used. in botter corine groQ'1d. Howeyer] it seems obvious that 
t~e larGer core is more difficult to crush and grind than the smaller core 
une. tlw.t the larger core cen stand mO~6 erosion by tho wQ.ter ~ction at the 
'bit. 

Core i.Cccovery vas lU1satisfactory ' .... ii;.'r1 tho EJxpGrimonwl L-sori0S cquip­
:nent [;,8 1'0 co ived from the IY'J.'1nui'acturer .3,/ A mooificQ.tion of the bit, reciucing 
g/ SinCE:; com:,?l(. tion of the 'forpcdo mine project the manui'Q.cturers hQ.ve m:.lJ.c 

modificu tions in tho design of the L-series core bo.rl~els, sorno on tile 
b3.si3 of the "Tclrlc done h0i~C] '-ThiGh have lIlaterially improved the rG,Gults 
obtained with this equipment. 
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t1:.:; d.ist.::!.r.cG fro1:l .the f.:lce of the. hit to thE; inn(;r shoulder, shmo/'o c1. crea tly . 
ll;llll'ovccl C01'C rc covery • 

. Tn.;; , .USE, o;.~ ,oversize rods .L'1 thl; 3X'nnd NX dx-illi.'1G re c_ucedor climinC'. tc,d 
rod ,\-Thip o..'1d viol''::'' tion, 1'osu1 ti.'1B :in S:i:i'lOothel~, opcru.tic:n~ The' tendency of tho 
CGrE. bc.::.~rcl to ' ''T~bb lc undCl" PTE:SSl1rO is TE:.duccd 01' clirrJ.n<::.tc-dj and this ~y 
contribute in ' some mCaSl1r0 to imPTovc core TccovE;ry. 

'.2hl·cc other points WC1'C indicated by this dTil1h1r,. The;, ·firs t is t.1.C'..t 
the <iic..'T.o:ld loss per bit c....'1d eost :per :':-oot d0cre['.S~ with a d6CreC,SE:' in oi t · 
size. The second is t.1J.o.t tho· diOJllOl'lG.. loss and b5,t costs incrGusc ch~:ply . 

. when coro is G::;ound.. ThirC\., that the use of t.1'fc, chE:o.pGs t and. lowcst-quo.li ty 
diCJnonds, "COncOS", :r'0sulted in lower bit costs o.s well ·e.s 16s8 dio.ra.ond wc.c.:;:, .. 
:per foot of hole drilled. 

Log of ho16 1 

Loc:::tio:c.: N. 5,239, E. 5,152, . 
31cYQ.tion: 5)215 ft. 

'. Hola start6d: 11/4/49 
liole,comp16ted: 12/15/49 
Dq')th: 591.1 ft. D:!.l1 : -500 

:aeOJ.~ inc : N. 67c 41 ' '\{. 

i C0re , A:p:pa1.~. IT001S : si zej I 
?OOtL:.-:-8 . r c. coven' wtc. ret.", bit, bC1"rel, I 

~.,c:.1 i To i Fsct Feet iPcrc0nt I Ecrccnt I ba.ckhuc.d· ! Geol(;)~r 

0.0 l 24.0 I Z4 .0 I n.O I 0.0 I 100 iN): c~ .. 8ing, • I Overburden. , 
1 ' . I I sj.nsle 

I 

I 
tUOQ' 1 

24.0 27.0 I ,3.0 2.8 ! 9303 100 'NK I ~10nz ani te ,. 
I 

1.11 ' rigid. 27.0 29 .0 i .2.0 85.0 100 Do. ' . 
29.0 33.0 ! ,4.0 h.o I 100 .. 0 100 I d0uble Do. 
33.0 35.0 ! .2.0 1.8 90.0 100 I tube· Do. . . . 
35.0 40 .0 i ,5.0 5.01100.0 ' 100 I do.' Do. I 

40.0 41, .6 ; .4.6 3. 6 , 78.-3 ' 100 do~ Do' • . 
44.6 50.0 I 5.4 5.0i 92.6 100 do .. 'Do. 
50.0 55.0 I '5.0 5.0 1 100 .. 0 100 do. Do. '. ' . 
55 .0 60.0 I ·5.0 4.6 I 92.0 100 , (1.0.- Do. 
60.0 65.0 1 ·5 .0 5.0 1 100.0 100 

I 
do. Do. 

1'- ' 0 69.5 i 4.5 4.5 i 100.0 95 do .. Do. 0) . 

69.) 75.0 : -5.5 5.0 90.·9 ' 95 I do .. Do. 
75.0 77.5 

I 

.2.5 2.5 1('.0.·0 I : 95 ! do. Do. I 

3.5 1100•0 . ! 77 . '5 En.o i 3.5 95 do. Do. 
81 .0 85 .0. ! L~ .0 4.0 I 100.·0 95 do. I Do. 
05 .0 .88 .5 I 3.5 '3.5 i 100'.0 95 do .. 

: I 
Do. I 

138 .5 92.0 I 3.5 3.5 1 100 .. 0 95 do.' Do. I 92.0 97.0 I 5.0 5.0 1100 •. 0 95 do.' Do. 
97 .0 il00.0 I ,3.0 95 do. Do. I 3.0 i 100.·0 I 

100.0 ! 101~. 0 I 4.0 2.5 I 62 .-5 ·95 do. Do. 
104 .0 ilO6.0 

I 

.2.0 2.0 1100 • .0 , 95 do. Do. 
106.0 jl03.o -2.0 2.0 100 .. 0'1 95 ·do. Do. 

I 
I 
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k ;) 'XIX' I' GlOO' S • C'<; "0 ' I ~ - • .. ..L.. It.J"""",Lo, ; 

Foot a,"':o , l'Acow,ry !VU·. ret." bit, barrel, i 
Cor e 

::.;'1' 0 :" To i Fee t : Feet Pc:':' c8nt ! 'Percent I bac2d1eacl I 
lc8 . 0 j 113 .° ,' ' 5 .0 i, 4.5 : 90.() " , 95 , i NX 
ll3 ~ 0 1 116 . 5 3.5 i 3 .5 100.0 95 ' I r iGid 
116.5, 120. 0 I 3.5 , 2.7 77.1 95' c1.ouble 

I ' I 120.0 : 121.0 i 1.0 1 1.0 100.0 95 tUDe 
121.0 ; 126 . 4, 5.4 ; 5 .l ~ 100.0. 95, 'NX lvI-series i 

126 . 4 I 132 .5 6.1 6 .1 100.0 95 , I , do. ' 
132. 51 138 .5 6.0 6.0 100.0 95 I " do. 

~~~ : 5 I i;~ :~ ~:~ I' ~:~ ~6~:~ ~~ I ~~: 
152 .0 ; 153.4 1.4 1.2 i 85 .7 95 I do.' 
153 .4 1 163.410.0 110.0 ; lCO.O 95 I do . 
163.4 \ 173. 4 10.~ I I0. 01 100 .0 95 do. 
17 3 .4 I 180. 0 6. b 6 .5 i 98 . 5 i 95 I do. 
180.0 ! 190.0 10.0 9.8 ' 98 .0 i, 95 ,NX lvI-series 
190.0 1 200.0 10.0 10.0 100 .0 i 95 I do. 
200.0 ,' 210.0 10.0 10.0 100.0 I " 95 I do. 
210.0 218 .5 8.5 , 8.5 100.0 1 95 i ' do. 
21S.5 ! 223. 5 5.0 4.5 : 90•0 : 95 , eto. 
223•5 1 231.5, 8.0 8 .0 ' 100 .0 ! 95 I do. 
231.5 1 240 .5 9.0 8.9 9S ~9 95 i do. 

I 
I ' 

240~5 ',' 250.5 10.0 i 10.0 100.0 95 I do. 
250.5 252. 4 1.9 ! 1.9 ' 100;0 95 ' I do. 
252. 4 \ 259.5 7.1 I 7.1 100.0 I' 95 ! do. ' 
259.5 265.0 5.5 ] 5.4 98 .2 S15" , i do. : 
265.0 i 269.9 ' 4.9 4.9 100.0 I' 95 i do. : 
269.9 1276.7 , 6.8 6 .8 100.0 i Lost ! do. I' 
2~§ . 7 j ,286 .2 I 9.5 !1 9.5 i 100.0 II 0 do. / 
2tlo .2 I 289.2 i 3.0 3.0 i 100.0 0 do. I-
289.2 i 297 ~5 ! 8 .3 I 8.3 i 100.0 . 85 clo. I-
297.5 1303;0 ! 5.5 5.5 i 100.0 I 85 i ' do . " 

, 313.0 323.0 I 10.0 110.0 i 100.0 i 85 , do. ,, ! ' 
303.° 1' 313 ~0 l 10.0 110.0 ! 100.0 1 85 lEX M-series 

3"') 0 -'3 1 r::: ; 8 - 8 5 I 100.0 I 85 " d c..J. :J-.) : .) ! " I o. 
331.5 '1341:5 ; 10.0 : 10.0 : 100.0! 85 i do. 
341. 5 349 .2 ; 7.7 : 7.7100.0 85 j ' do. 
349.2 I 3 59~2 ! 10.0 ! J.O.O '100.0 85 , do. 
359.2 369~0 : 9.8 I 9.6 98~0 i 85 do. 
369.0 378 .5 I 9.5 : 9.5 100.0 85 do. 

8 ? Cy': I 8 37 .5 .; bd .5 : 10.0 ,10.0 100.0 5 do. 
388 .5 1 3 93 ~5 I ' 5.0 ' 5.0 100.0 85 do. 
393 .5 1 3 98 ~0 ! 4.5 1 ~ .5 : 100.0 85 do. 
198 •0 703 ;0 1 5~0 5.0 i 100.0 , 85 do. 
Lt 03.0 i ~08 .0 I 5.0 5. 0 : 100.0 i 85' do. 
408 .0 I 413 .0 I 5.0 5.0 ; 100.0 r ' 85 0.0. 
413.0 i 418 ~ ;) ! ' 5.0 5.0 i 100.0 ' I 85 do. 
418.0 423~0 I 5.0 5.0 : 100.0 I 85 ' do. 

I 'I 423.0 427.7 it .7 4.7 ! 100.0 i 85 do. 
427.7 ! 431.1 ! 4.0 4.0 1 100•0 1 85 do. 
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Geology 
Monz,onite 

Do. 
Do. 
Do. 
Do. 
Do. 

, Do. 
Do. 
Dc . 
Do. 
Do. 
Do. 
Do. 

Monzonite. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do~ 

Do. 
Do. 

, Do. 
Do. 
Do. 
Do. 
Do. 
Do: 
Do. 
Do. 
Do. 
Do; 
Do~ , 
Do. 
Do; 
Do~ 

Do~ 

Do~ 
Do ~ 

Do~ 
Do~ 
Do. ' 
Do. 
Do. 
Do~ 

Do. 



' . ',-

Lor; ,of h01e 1 z (Cont.) 

COl~0 I Al)par. iToola : suo, II 

__ ~_I=-i'o.;...o.....;t:..,..:t..'>.G.c_J _-+!_ r_o=-.' c;..:o __ v...;..c:;...,cJ~· ~1'dX. ret" ,1 bit J ba:cr01} 
I,'.rom : 'or? IFce~ 1I<'ca t iPcrccrlt I norcent I b~ckhco.cl I Goo1o(W 
J.~) 1. '{ ! 43' •. 5 2 .u! 2 .13 lCO. 0 I 8) iBX Ivl- c<;)r?"cs I ~10nzoni to. 
43), . ) ; Lj.39 .0 I 4 . 5 i 4' .5 100 .0 ' 85 I do • . · I Do. 
439.0 ! lj.~J . 5 I 4.5 :1j. . 5 I 100.0 I 85 do. 1 Do. 
41~3 .5 1 ij.1tS .O 14 .5 i 4.5 1 ~oo.O 1 85 ,'I do • . · · j " Do. 
448.0 1 4=)~.0 1 5.0 5.0 1 . .... 00.0 . 85 . , ! ·: do.· · · ' 1" 'Do." 

~- r-; . Ol: 1(".0 .0 ()5 I do . ,i, ' Do. 4)3 .0 \ 4~3 . 0 5 .0) , v 

4~8.0 14s2.5. 1 4.5 4 .5 : ;100 .0 I' 85 . 1 do. ,I Do. 
4D2.5 I 407.0 ,4.5 4.5 1 100.0 I 85 do. Do. 
467 .0 471.0' 4.0 4.°1100.0 85 ., do. i Do. 
471.0 475 .5 4.5 4.5 I 100.0 85 : e.o. I' Do. 
475.5 1 480.0 4.5 I ~.51160.0 85 I 0.0. I Vci.'1. 
480 0 I 466 06.0 .).5 58.3 , ,_., 85 do. Do. 
486:0 1 49l : 0 " 1 5.0 I 5.°,' 100.0 . ! 85 do. Do. 
491.0 1j.95 .0 I 4.0 4.0 100.0 I 85 cio. i Do. 
495.0 499 . 0 . 4.0 I 4.0 I' 100.0 I 85 0.0. I Do. 
499 .0 5e3.0 i 4.0 'I 4.0 100.0 85 cio. · ! Sil:' ceous breccia. 
503 .0 507.5 . I 4.5 4.5! 190.0 -, 85 . do. i Do. 
507 .5 ! 512 •0. i 1:-.5 I 4.5 ! 190•0 i 85 . I, do. I .Do.· 
512.0 15J.7 .c:, i 5. 0 1 5.0 i 100.0 85 ' : .Qo.! " Dc. 
517.C 1 522 .0 i 5 .0 5. 0 j 100.0 85 ! 1\ CLO. 'I: Do. 
522 . 0 I 526 . 5~ I 4.5 Lj..5 i l ClO .O . 85 i do. Do. 
526. 5! 531.0 : 4 .5 4 .5 ' Ibo'~o 851 ' do. I, Do. ' 
53: . 0 '1535 .5 ' ! 1" .5 4 .5 100.0 I 85 ' I do. I Do. 
535. c:; 54('1 . 0 1 1~. 5 ) •• 5 100.0 85 " lAX M-ser1es ! • Do. 
540.0 ! 5~-5.o 'l 5.0 5.0 100.0 I 85 . j do. ! Do. 
545.0 550.0· ! 5.0 5.0 100 .0 i 85 I do. i Do • . 
550.0 554.5 '! 4 .5 4.5 1 100.0 I 85 ; do. : Do. 
554.5 559. 0' 4.5 4.5 i 100.0 1 85 i do. : Do. 
559.0 I 565.5: 6.5 6.5! 100.0 85 ! do. l ' Do. 
565.5 1 572.0 1 6.5 3.1! 47.7 85 · 1 do. 1 :al:-eccia and gouge. 
572.0 582.0 110 •. :; 4.0 1 40.0 75 , ! do. I 'Do. 
582;0 1 590.0 )' 8.0 1.0: 12.5 75 ido. Do. 
59().0 594.3 i 4.3 1.3 i 30.2 50 I do. Do. 
94 . ~ '- .7 I .4 2.4 ! 7C.6?o do. Do. 
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Location: N. 5,24D, E. 5,150 
:;:;lcv~ tion : 5 } 21G 

. . Diu· ·-"':1.7° 
:Sc~:in8 ~ N. 67°~·1'\{. 

LOG of holo 2 

. Hole sta:..~ted: l2/-;..6/L~9 
Hal.;;, cornplete:d: 1/25/50 
Depth: 489.5 

Core i Appai~. Tools: size, i 
___ -=-F..:.-0·0..:..ta~('.!..:,.e __ ;~~:c~G__=.c_ .. ~v_c.:..;;:;,~~y. I.rte. ret., bit, barrel,·j 
.Fl~om I 'I'o IFeet iF.::.ot!Pcl'contl )?OrcEmt backhcad ! Geology 

4640 

2.C Ino.O 
lOn.u 

4.5 i lC)n.J 
7 •. 61 100•0 
5.-5

1 

100.0 
5.1 100.0 

I 

5.~i 100.0 
! 3.6: 100 
I 5 1· I 100 
!, 8:0 i 100 
; 3.51100 
~.Oi 100 
oJ I 
5.51 100 
1~.6! 100 
5.~· I 100 
3.01 100 
5.5 I 100 
4.5

1
100 

2.0 j 100 
6.0 ! 100 
7. 0 ', .100 . 
5.0 j 100 
5.°: 100 
6.3 1 100 
4.7 i 100 
4.01 100 
6.0 1 100 

i 2.0 1100 
4.0 100 
6.4 i 100 
5.6 i 100 
5.0 1 100 
2.2 l 75.9 

I 

100 
100 
100 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

14 -

do. 
do. 
do. 
do. 
do. 
e.o. 
do; 
do~ 
do. 
do: 
do; . 
do~ 
do~ 

do: 
do~ 

do~ 
do·.·· 
do". 
dci •. 
db. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
clo. 
do. 

I ' 

Do. 
Do. 
Do. 
:Do. 
Do. 
Do. 
Do. 
Do. 
·Do • . 
Do. 

·Do. 
Do. 
Do. " 

··Do. 
Do. 
Do. ' 

. Do. 
Do. ' 

. Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

. -
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I 
Co:ce , : Al)Y:'l'. ! ~'oola:size} I 

Footc..::;o : x:c COV8r:;- I \·rt;c. l'Ot : bit, barrel J i 
~C'!:1 i ':l'o i Fce"c I I:'ee'c, iP0:;,'cen'c, , ' ~x~rc(.:mt; h8.ckhoad I " Geo1 orq 

4640 

3.0 
2.0 
3.0 
6.0 

3.0' 
2.0' 
3.0' 
6.0 . 

100 
100 
l()O 
100 

'90 
90 
90 
90 

- 15 -

I 
I 
I 

I 

do. 

do. 
·0.0. 
do. 
do. 
do. 
do. 
do. 
do. 

do. 
do. ' 

do. 
do. 

" do. I ' I do. 

, Do. 
" Do. 
'. Do. 

D!). 

i Do. 
I . Do. 
! . Do. 

"/" ... "Do~'" .. -' 
1 Do. 
I 
I Do. 
I 
I D.:). 
I 
I.. Do.' 

,I . . ~~: . 
.j : .. ])0. 
i . ,Do. 
I 
I .Do. 

,Do. 
,Do. 
,Do. 

I Do. 
. • 'I Do • 

. .. 

. , :: Al.tered z.,lonzonite. 
i Do. 
I Do. 
i Do. ' 

.\ Altered monzonite 
'i and limestone. . 
· I Limestone • . 
, i Do. 
· I Do. ' 
· : Breccia and gouge. 

I Do. 
I · i Do. .. . 

" 1 Do. ' 
· Vei..'r1jrna.ssivo . 'I :pyrite. .. . 
, Do. · , . 
'I Pyrite ~ : . siliceous 

breccla. 
. . 3iliceous breccia. 

, .j. , 

.1 
I 

Do. 
Do. 

. Do. 

.. f 

I 
I 
I 
). 
I 

! 
r 



L011 af !lOlc 2 · ~COi1t.) 

C;jl'G j,},zxlr . 1'l'CalS·; '8i:::6) ' .. 

F.:.:ot:'l.Go :: o c(wcr.~" ii·rt..'. l~~t.) 'bi t, barrel, 
-.!.":,-'c-:~-. -!,-· .....;M-=-.LO~~I :::'~, l;-'c-t-....l--F\,,-·· o-. ·l-'~ ''-:-::']?-O-?,' .. c-',G'-n-t, i' p0l~ C(;nt I ·b2. c~the3.:d 

433 . 0 i l~lf2.0 I' 9.0 9. (\ 100 I 9(' iNX M-seri'es ·1 
hh.2 • 0 . h. L..l .. c. 0" '? • ::: ?;:; (')0: ' 2 90 do . . l' • ~ v . .•• ,/ :/ . . • 

444 .6 453.0· 8.4 7 . 6 90.5 90 do. ., 
453 .0 );.63 . 0 1

1

10.0 I 10. Gl 100 1 90 do. . 'j. 

Siliceous bT0ccia. 
Breccia; alt. rocks. 

. Do. 

' L" '" 0 1,t::;Q ('I r 0 ' 5 ' 1'\ 1"n 00 d.o . " ~J .. ·r'-'~ • .I I ~. I .~ ,,,.' . 1
1

'/ . ' , 

408 .0 474 .0 b.O 5.0 2-3.3 90' do. I 

D()~ 

Dc·. 
Do. 
Do. 
Do. 

47:~ . O 478.0 I 4.0 I 2.0 I 50 i 90 do. . 
478 .0 482.2 I 4.2 4.2 , 100 I 90 do: 
482.2 486.5 I 4.3 4.3!10!) I 90 do. 
486 .5 489.5 i 3.0 2.5 i 83.3! 90 . do. 

,\ Do. 
Do. 

Log of hole 3 

Locr. t:ori: N~ 5,367, E .. 5,317 
Elevation: 5,286 
Dip: -500 

:Beari."lg: N. 670 411 iv.· 

0.0 ! 1:5 .0 : 15.0 I 
1 .,i". 1 I 15.0 1 .LO .O· : 3.0 

18,O! · 26.0! 8.r. 
26 . 0 i 33.0 i 7.0 
33.0 I 49 .0 i 16.0 
1,9.0 5G.0 : 1.0 
5G . O i 514 ~I 1 l. () ; 
51. 0 ' "2 5 ! 1.5 i 52.51' 55:5 Iii 3. () 
5~.~ IL' 5~ 1'\ 5 /./ V.\/I· 
~~ ~ . ro 0 I 4 0 
.)0 . '. I 1 o. . I ' . ' I 

60.0 i 62.5 2.5 ! 
62.5 i 63.5 1.0 ! 
r3 5 I ~r ~ - " o . 00.) j.') 

66.5 ! 69. () 2.5 
69.0! 71.4 I' 2.4 

0.71 4.7 i 

-.6 ! 20 . ! , 
'.0 I 0 
·.4 i 5.7 
'.0 I () 

1.0 1()C; 
1J) 1 1,;0 
1 - , 1 /1" .:;:> ,·u 
3.n i 1 00 

.5 I 100 ! 
4.0 1 100 I 
1.8 : 72 i 
1.0 ,100 I 
3.0 I 100 ., 
2.5 1100 

I ' 

71.4 I 75.9 i 4.5 
75.9 ! 79.1 , 3.2 
79.1 I 82.9 i 3.8 
82.9 ' 84 .8 ' 1.9 

2,4 I H )O · 1 
! 4.5 i 1~0 i 
1 ,3.2 , h,O ! 

n' 8 ! ,! 6 cA. i 91.3 ! .5 
1 .. ~ I 

91.3 : 90.7 1 7.4 
I 

98.7·i1C2.0· i 3.3 
102.0 i 109.6 ! 7.6 
109.6 1114 .9 I 5.3 
114.9 1119.0 I 4.1 
119.0 !122 .e i 3.8 
122.8 1124.6 I 1.8 
124.6 133.0 I 8.4 
133.0 135.0 2.0 

4640 

1

! ·3.6 1
1 94.7 i 

1.9 10() I 

I 6.5 \ 100 I 
i 7.4 i 100 
1·3.3 ! 10() 1 

j-7.6 1

1

100 ,i 

i 5.3 100 
,.4.1 . 1 00 I 
II' 3 .8 lO(~ I 

1.2 66.7 i 

"

7.3 86 . 9 I 
2.0 1100.0 

9) 
95 
95 
95 

Los t; 
.95 
95 
95 
9,5 
95 
95 
95 
95 
95 
95 
95 
95 
95 
90 
90 . 
So 
80 
80 
80 
80 
~O 
8n 
80 
80 
80 

- ·i6 -

Hole staxted: 1/26/5(1 
. Hole completed: 3/14/50 

Depth: 524.6 . 

iNX caSing, I Oy e:;. .. ou:c den. 

I 
sincle-tl.l.be ! 

do. '. 
Do. 
Do. 
Do, 
Do. 

I ' . I a.o. 
.. 1 do .• 
, ,lIlX M-series I 

I: I ' 1 ·do. 
I· do. I' 

Do •• .. 
Do. 

. !roc M-series. I. , 
do. " 
do. 
do. , I 

Do. ' . 
])0, 

Do. 
Do. 

d.o. 
do. 
do. 
do. 
do. 
do. ~ 
do. 

,0.0. 
clo. 
0.0. 
do. 

. do. 
do. 

· do. 
do. 
do • . 
do. 
do. 

i . Do. 
I· Do. 
I Monzonite 
1 Do. , I .. Do. 

I Do. 

''' ! Do.' .' 
. ' " . , Do. 

i ' Do. 
• .j " Do. 

. ! 
' . . i ' . , 

I 

I 
~ \ I 

I 

Do. 
Do • 
Do;. 
Do. 
Do~ 

Do. 
Do', 
Do. 

, 

t---~--------------.;-,.----------.---.---.~--.. -.--- -"----,-- - .-

-. 
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Lo{(, of hole:) (Cont.) 

, , 

I A 'T 1 , I , . Core , I ppn::c. : ·00 ::< : . t:nze, I 
F OOt3 ,::::;C . 1 r 6cnvcrU wtr. ret.,! bi t,oa:crel'l 

. ~F~~=Ol~~~i _r~ro~_I~£o~, c~t~·i ~F~cQ~~ -~c l~P~c~~~C0~- 'D~"t~I ~~o=r~c~6~n~t~'I __ ' ~b=n=ckh~e~,a~d_'~I ____ ~GcolOGY 
1~ 5. C, 11!+2.5 1i 7 ~5 i 7.5 1 100 , I 8n :NX M-s6:r'ies ! l-1onzonite 
142.5 148. n 5~5 ! 5.5 : 100 80 do; 1 Do. 
'148 .0 1:).54 .5 1 6 •. 5 .1 6.5 : 100 80 I do; i Do. 
154 .5 1 161-~ .5110 •. ~ I 9.8 1 98 80 1 do; . I Do. 
164 .5 1172.1 : 7.617.6!100 Lost '! do." I Do. 
'172.1,180.0' , ' 7 •. 9 i 7.7 i 97. 5 1 80 i" do.' . Do. 
l;:- ..... 0 I 1°9 c) ' 9 Q ' 9 '7 'I 98 1 - 80 " I'· do '. Do :....0 \ '. i 0 • - • r" i • I 1 ' ; , 1 • 

139.9 ! 199 .9 10.0 : 10.011 100 Lost!' do. I Dc. 
, ' 1 ' 

199 .9 i 208 .9 9.9 I 9.0 1 100 '90:-' do.' .1 Do. 
208 . 9 i 213.0 4.~ I 4.1 100 90 i· do. . 'I .Do. 
213.0 i 218.0 5.n i 5.0 100 90 ' '1, do. ,Do. 

8 I ' I . ' " 21 .0 : 220.5 2.:? i 2.51 100 90 i eto •. ' . ,Do. 
220.5 1228.2 7.7 I 7. 1 1 92.2 90 ' : ' . do. 1 Altered monzonite. 
22~ . 2 : 228 .2 lO.q 110.01 100 ,90 . I' do ." . .Do. 
2-38.2 248 .2 10.0, 1110 •0 100 1 90 l ' do.' 1" ,Do. 
248.2 255.6 7.4 7.4 ! 100 .1 90 i ' do. . Do. 
255~6 259.3 ('7', i 3.7!100 " 1 90 ! do . . 1 ])0. 
259.3 263 . 9 4.6 I 4 . 6 j 100 90 · i do. Do. 
263.9 2G8 . S 4.9' : 4.9; 100 I' 90 '· :.'j; do. I. Do. 
268 .8 273.8 5 0 ' 5.0 i 100 90 do. Do. 
273 . 8 272>. 0 5:0' 1 5.0! 100 1 90 ' i do. I. Do. 
275. 8 283.8 5.0 I 5.0: 100 90 i dq. Do • . 
283 .8 29? .s : 7.()'. : 7.0 : 100 90 do. Do. 
290. 8 2 9~.~ i r,c...3.·:6~ ' I' 3 .2 : 100 90 ; de. D.O. 
291:.0 296 .0: 2.6: 100· 90 ! c.~. ' . D.o, 
296.6 300.2 3. 6 ] 2 . 9 1 80.6 90 do. Do. 
300.2 . 307.2 7.0 I 7. 0 1 100 90 ' I ' e.o. . \1:. Do. 
307.2 308.2 1.0 ' 1.0 II 100 90: . do. Do. ' 
309.2 318.2 i 10.0 j10' 0 1 100.... . , 90 . ... ! clo. · · .· .. · ····1· Do. 
318 .2 328 .2 ! 10~' 0 110.0 . ioo 90 ' I clo. Do. 
328 .2 331.0 i 2.8 i 2.8 ).00' 90 I do. I Do. 
331.0 336.0 j 5.0 5.0 100 , 90 I ,do. 'I Do. 
336 . 0 3 ~~2 • 0 : 6 • 0 6 .0 100 I 90 i do. Do. 

~t~:~ ~;:~ : t~ t~ l~b' 11 ~g I ~~: I· ~~: 
354.9 363.0 j 8.1 1 8.1 100 ". 85 ,.,,,-1·, ·do. · ·' \.. . . Do. 
363.0 373 .0 i ·l0. 0 · . 9.1 91 80 ' I do. Do. 
373.0 382.0 1 . 9 ~0 I' 9.0! 100 50 ' i do. I Do. 
382.0 i 32>7 . 1 ; 5.1 5.1 i 100 90 ' :! do. r Do, 
387.1 390.7 : 3.6 3.61 100 90 I clo. I' Do, 
390 .. 7 ~· CO . 7 I 10.0 10.0 I 100 90 I do. Do. 
400.7 410 .7 110.0 10.0 i 100 90!1 do'. . Do •. . 
41.0.7 420.7 i 10.0 10.0 i 100 90 . 0.0. ' Do •. 
420.7 422 .5 I 1.8 1.8! 100 90 r db. 1: Do •. , I • 422 . 5 427 . 7 i 5.2 5·.2 ! 100 90 do. Do • . 
427.7 434.4 I 6.7 6.7 ! 100 90 ' 1' dO. I Do., 
434.4 1.;-36.0 i 1.6 ~.6 : 100 90, do. i Do. 

4640 - 17 -

~----------------------~----------~----~~--~-~-

I 
I 

j 

I 
I 
I 

I 
! 
r 
t 

I 
i 

t 

I 
f 
I 
r· 
I 
I 
!. 
f 

I 



! 

L0r; of hole ,":) (C ant .) 

: Cor0 I App:::.r. ' , TOOlS; size, 
F ooto.r,c ; r e ?\)vcry 1 vlt.r. r0t., bit, terrel, 

Fro:r. To I li'-:;ot j Feet! }?t:l~cont! percent I ' baclc..'1o.~d. 

do. 

, I , .... /' 0 i 1'30 0 I 2 0 1 ~'I 90 90 11ITV'Ii' ' ..,·)0. , ..,. 0 ., , ..d !'IA ll-serJ.es 
438 .0 1446 .6 'I 8 .6 " 7 .81 90.7 90 I do. 
I i, '" '" ! I , I C 6 ' 2 0 2 0 100 90 d i.j.~rO. 0 I ..,.i.j.u . • i . , I o. 
448.6 1~50.0 1.4 ' 1.3 1 92 .9 90 do. 
450.0 I 455.0 5.0 4.6i 92 90 I dO. ' , 
455 . 0 I 460 .0 5.0 ! 4.7 \ 9)+ 90 ]x H-series, 
460.0 '1 462.7 : 2.7 I 2.7, 100 II 90 ,i do. 
462 .7 , 461~.0 i 1.3 1.11 84.6 90 ' CLo. 
464 .0 I 466 .1 I 2.1 2.11 100 I 90 do. 
466.1 i 467 .6 I 1.5 1.01 66.7 90 0.0. 
467 .6 1 468.1 ! .5 .5 ! 100 90 0.0. 
468.1 i l~ 70.1 I 2 .0 2 .0 i 100 90 do. ' 
470.1 I 472.1 i 2.6 2.61 100 Ii 90 ! do. 
472 .7 I 474.4 I 1.7 1.7 1 100 90 I do. 
~74" h , h78 8 I 4.4 4?' 97 7 85 do' 
478:8 i 482 :2 I 3.4 I 3 :41 100" ,I 80 I ' 0.0: 
1"82 .2 i 487.0 I 4.8 I ~.8 1 100 I 80 I do. 
487 .0 ! 493. 0 i 6.0 0.01 100 75 ' II clo. ' 
l~93.0 i 498.7 1 5.7 5.71 100 : 60 ' clo. 

I ' ill i 
498 .7 i 499. 5· i .8 .8, 100' I 75 I do. 

, , I ," 
499.5 i 500 . 6' 1' 1.1 .8i 72.7 75 I .' do. 
500.61502 . 6, ~.o .01 o· 1 75 I do. 
502 •6 ! 503.6,1 1.0 .4 1 40 I 75 I' do. 
503 . 6 i 513. 6 ,' 10.0 I 2.0 i 20 ' 'I 75 I 
513.6 1 ~1~.3· 1.7 I 1.O j 58~B 75 I do. 
515.3 I )1).8 I .5 , .51 100 

II 75 " do. 
515.B 11 522 •B 7.0 i 7.0 100' 75 do. 
522 .B 524.6, : 1.8 I 1.61 88.9 i 15 I 0.0 0 

Log of hole 4 

GGolotZY 

I' Al t6!"6d :m.onz~m:i, te. 
I Do., 
1 Do. 

I Do •. 

I 

, 

I 

Do., 
Do., 
Do. 
Do. , 

, Do. , 
Do. , 
Do. ' 

/ Do. 
Do. 

i Do. 
I : Do., 
i Vam. 
I Do. ' 
, Do .. ' 
1 Vein; siliceous , ,'\- . : urecc~a., 

i Sil~c8 0us , breccia, 
i gouge. 
, Do. 

Do. 
Do. 
Do., 
Do. 

, ' Do. 
, Do. 

Do. 

Location; N. 5,269, E. 4,502 
E10vaticn: 5,,173 
Dip: -450 

Hole started: 3/13/50 
Hole 'Completed: 4/25/50 
Depth: 510.5 

Bear illS: S. 670 41' E. 

o.o ! 21.0 j21.0 0.0 ! 

~!.'OO ~I: ~~.g l 23·~ 23·2°i 
26.2 I 28:0 ' 1:8 1:8 : 
28 .0 : 29 .1 I 1.1 l~l i 
29 .1 i 31.5 2.4 1.3 i 
~1.5 I 32.6 I 1.1 1.li 
32.6 i 33.4 I .B .• 8 : 
33.4 1 34.4 I 1.0 .B i 
34.4 1 36.3 1.9 1.91 , . 

i 

4640 
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100 
100 
100 
100 
54.2 

100 
100 

BO 
100 

100 

100 
100 
100 

90 
90 
90 
90 
90 
90 

- IB -

:NX caSing, 'I Overburden. 
I single-tube '1 
INX ~-series .j Garnet. 
I 0.0. I Do. 
I clo. i ,Du. ' 
I do. I ,Du. 
I do. I ,Do . 
I" <io. I Do. 
I do. I Do. 
I do. j Do. I do.' I Do. 

. . ~ 

.. ' I ! . 

I 
r , 
I 
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Log of hole 4, (Cont.) 

gore .. j ... A:pp3.l~. . ..1 Tools : . .. SiZ0l 
. .. ?oot,:::e;8 recovery 1'·TtL .... rot.) bit, bcrrol,i 

l'-'!' olTl 'l'c I Feet; FeotjPe:rce:r..ti· ;porcent i backhc.1ad . ; · ·Geolorw . 

'. ' 

Do. 
'. 

Do. 

Do. 

Do • 

. , Do. 
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.. 

Lo(,( of 11010 L~! (Co~t. ) 

i C 01'0 I A:l?lxJ.:i.~,. 1 Tools: size, 
Footc.{~C 1 rCCOY01'Y ,\V"t.:'. ret.,! bit', barrel, 

F:'C':a 1 r:!'o : Fec t ,Feet :P<:,l'con".; I :percent bc.cJchcad Geolo{zy 
221.81229.01 7.2 1 7.2 11 100 90 'lEX M-ce1'ics , bearine Lineston0, sli3ht 

I " I I , altered. 
229.01234.0 5.0 1 3.9 ! 78 90 IE-X L-8erie3, no Do. 
234 .oi237.2 3.2 13.2 : 100 90 I bevel, washer I po. 
237 .21247.2 lo.0 'I' lo.0 ! 100 90 IE~ M-~eries, bearingl D~. 
247.2 '1 249.6 ! 2.4 2.4 ; 100 I 90 I' ~~ L-se1'ie8, no i Do. 

i ! f bevel, washer , I 
249 .61252.3 1 2.7 I 2.7 i 100 I, 90 ,EX M-series, bearinGI Do • 
252.3 j262.0 i , 9.7 i 5. 0 ! 51.5 1 90 B:x L-serie8, no , Dp. 

! I I! ! I ceve1, vrasher ' I 

262.01272.0 :10.0 110.0 : 100 ! 90 EC M-series, bearing
l
l 

272. OJ 275.0 ; 3.0 ' 3.0 i 100 i 90 Do. 
275.oj279.6 1 4.6\ 2.0 i 43.5 !,' 90 i~ L-series, no , 

, ! 1 iii cevel, ,,!asher . 
279. 6 ,279.8 1 0.2 i 0.2 ; 100 , 90 lEX M-serles, be~~e 
279.81289.8 !10.0; 3.7 i 37 ! 90 ll~ L-series, no I 

I ! !: I . bevel, washer I 
289 ~9 : 292.1l2.3 i 2.3 i 100 ! " 90 lEX !vI-series, bearing" 
292.1 i 298.7 ' 6.2 ; 2.2 : 33.3 190 !I E~ L-scries, no 0 ' 

I I i bevel, "Tasher , 
29~' .7 : 3C4 .2 5.5l 5.5 100 1 90 lEX M-series, bearing 
3C~.2 ' 310.2 1 6.0 i 6.0 , 100 I 90 I' Do. 1 . 
- "0 2 -=!" r , '7 ; ,:( - ! 1 9 20 .4 '90 "DV L - I j-C. J-co. t ! u.) ; . "- ! =~ -serl0S" no 

ii i : bevel, washer , i 
318 .7 328 •2 1 9.5 ! 9.5 100 1 ,90 ::sx 11-ser108,bear,ing! 
328.2 331.0 1 2.8 i 2.8 100 1 90 lEX L-se~ies, ' no I 

! I bevel) washer i 
331.0 337. 4 6.4 6.2 96.9 ,i 90 I:EX M-series, bea:.:-ing 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do,. ' 337.4 342.0 4-.6 2.4 52.2 I . 90 ',EX L-series"no 

I bevel, washer " 
342.0 343.0 ; 1.0 0.9 ! 90 I 90 lEX M-series, bearinglSiliceoup 'Qrecc1a. 
343.0 347.5 i 4.5 .4 i 8.9 ,! 90 iEX L-serios, no Do. 

! I ! i bevel, w'asher 
- w 31;.7.5352 .0 1 4.514.5; 100 II 90 lEX M-series, bearingi 

352.0356.1 1 4.1! 4.1! 100 I 90 i " Do. ' 
Do. 
Do. 
Do. 
Do. 

356.1 360.4 I 4.3 I 3.4 ! 79.1 90 'I Do. 
360.4 364.9 i 4.5 ! 4.5 i 100 90 ', Do. 
~ ~4 Q ~ 3 ~ .9 ! 4. ~ i 4. 0 I 100 _ 90 ' i Do. ' 
.J 68 .'/ 37).1 ! 6. c , 5.3 I 85. , 90 j Do. 
375.1 377. 1 ! 2.0 1 2.0 : 100 90 Do. ' 
377.1 380.0 I 2.9 2.7 i 93.1 90 , Do. 
380 .0 386,.0 I 6.0 5.7 I 95 90' ' I Do. 
386.0 387.5 I 1.5 .7 ! 46.7 90 l E~ L-scries, no 

Do • 
Do. 
Do. 
Do. 

Fault Gouge. 
, Do. 

i: I I buvel, washor , 
387.5 ;394.6 I 7.1 7.1 1100 9,0 EX M-serics wash6l' Fnult 30Ug6, 

I j I I , ' " br~ccia. 
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. , 

C01'C I A')~)'J.:C . I' Tools: sizG, I 
__ -,---.:r;...;!o;....;;o~t[l~_r:,o rccovor,Y j \"~: ret.) bit, barrEJ1) 1 

Fl' ')~l I '1'0 lFcet ,Foct ;Pcl'ccnt: porcont 1 backhcad 1 G001o~y 

39:';'.6 i 400 .0 i 5.4[5.""4 I 100 I ' 90 i:aX L-sorics, I'SiliCGOUG breccia. 
4CO'O I! 410 .0 1 10·~11~.0! 100 1 90 I beveled, bearing Do. 
1!.10.0 414.0 1.~ .0 3.31 82 .51 90 l3X L-serics, no Do. 
414.0:418. 5 1 4.5 3.7 82.5! 90 ; bevel, bearing Do. 
1~2.8 .5 11:.20.5 2.0 .4 20 I 90 II d.o. Do. 
402.3 !409.0! 6.7 6.3 94, 90 EX M-serics, bearing Silic~ous brecciaj 
\'09 0 1 \" 2 7' ., 7 ? '( I 100' 90 1 0.0-' hole def'lecwd-"" '- .~ ' ''''.L.I.). J. _. _ 

412.7 1417.2: 4.5,4.5 100 90 do. Do. 
4r{.2 1 1~23.21 6-°1 3•31 55 I, 90 .; do. Do. 
423.2 i 425.3! 2.1, 2.1 i 100 I 90 do. Dc. 
4:~.3 i 43~'01! 6.71 6.1 91 i 90 do. Do. 
4j~.0 ! 43).2 3.213.2 100: 90. do. Do. 
43).2 :440.04.8 2.5 1/o~20.11! 90 do. Do. 

~~~:g ! t~~:~l ~:~I ~:~ I 100 i ~~ ~~: ,,~~~n 
450•0 !453. 0 j 3.0 3.0 I 100 I 90 I do. Siliceous breccia • . 
453.0 4~8.01 5.0 5.0 I 100 I 90 I do. 1 ·Do. 
458.0 400.7 . 2.7 12 .7 100 I 90 II do. I Do. 
460.7 464.51 3.8 i 3.8 100 'I 90 do. Do. 
h6h 5 1.70 '" 6 1 'I "1 100 1 90 I do Do ,.. , .O J • o. I •• 
47C.6 · ~.'78 .o j 7.4 17.4 'I 100 ;. 90! do. MOrlzonitE.. 
\.'7(10 1 7 9- " 5 '3 8"7; 90 IA"':r M . D o;.{o. -+ . • ) " _ • . J •• ,' 0.: I~ -SerlGS o. 
479.5 1;.84.5 5.0! 5.0, 100 l 90 I do. Do. 
484.5 491.0 I 6.5 1 6.5 I 100 I 90 I do. Do. 
491.0 496.01 5.0 i 5.0 i 100 j 90 do. Do. 
496 .0 50~ .5 1 7.5 i 7.5 i 100 i 90 do. Do. 
503 .5 504.5 I 1. 0 I .2 1 20 I 90 do. Do. 
-Ol, 5 c;~ 0 c; ' 6 0 ,;:; 0 100 I 90 d Do ) -... ./J. • ./ I • ; \J. I I o. • 

" . 

-' 

" 
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IN'rnOWCTLON AND SUMMARY 

.', Tht) Torpedo copper mine in tile Or~ Mining Distriot, DQ:lt\ Ana Count,.,' lie 
Mex., was disoovered in 1899, and produotioo 01' copper fran oxidized-ore ' 
depoei ta wa.s begun in 1900. Procluct.1on continued through 1907 I but opera .. 
tims were only intenni ttont frc:m .1907 through 1921.. The pl'oduotioo of 
copper during these periods mn.ountod ·to about 3,500,000 pOWldB. RElSerVeH of 
priIIi.(U'y sulfide copper ore wore believed to occur bolow ' the old 'Work:1ngs, . 1, 

flZld after a detailed exnminaticn Of accessible 'Workings end a study of ' 
drill.iI.:f; records of aevoral pl'ivo.tocaupanies by an enGineor of tile Dureau ot 
Minos,Y 0. development program 0.£ ditUD.cnd c,ore ~ll~,g . w.s ., initia.tod. 

' . . '. • I 

.. This investigation wa.s started October 3, 1949, and ocmplete<i AprU 30,' 
1950.' Four holes totaling 2,122.3 feet 'Wore diamond"drilled, end 70 sampleo' 

. 'vere lUla.lyaed. All drilling 'Was dene 'Wi tb a Gov(Jrnment-owned hydraulic"feet 
t. . . J 

.. .. , drill having special rods and core barrels to increase the recovery o~ oore 
in crt tical zones.' . . ' . . ,. . . .... ' w ,·· . • · .). . U 

., ' . ..~ ~..;, 

This report describes the location, history, ore deposits, 
<Sa taO obtained by' the Bureau: of !@lea fran the drill1ng. : ' ,.:.j' '. . . . . ." . ' ; , :. 
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. ' .. \. 
LOCATION AND ACCESSIBILITI 

The Torpedo copper mine is in the Organ Mining District, 'Dala Ana C<lmty, 
N. Max. It io half a milo ea.st 01' the town of Org£ln on the northweetem elope 
of the Organ MoontaJ.ns, ~ sec. 1, ~. 22 S., R. ~ E.(see f1g. 1). 

• • ', " . M ' • I " • 

". Y W. R. Stoms, N. Mex. Field. Otfioo,' ,~en ~~CI1 Branch, .lUn1na D1v1aiCl1" . 
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The mme may be rooched by going east fran. Orgnn m pavod U .. S. H1shway 
for half 0. mile to the gnte in the fmce thIlt borders tile highway en the 

, south. Po.ssing through this go.to" un:lmproved roads lead to var1ws parts ot 
" the property I ell wi thin 1 mile of the gate (see fig. 2). Organ is 12., 
miles northeast 01' Las Cruces" N. Max., via U. S. Highwo.y 70. 

PostaJ. sorvice is availo.ble at Organ and telephmo" telegraph" and rail 
cannectien are availo.ble at Las Cruces" N. Max. Minor supplies are obtain­
ablo at 1D.s Cruoes, ,but mo.jor mining items must be obta.1ned. a.t . El Paso, !rex., 

, 43 mllos seuth of Las Cruces. " :, ', ' . , , ,: , ~ ,. ' .;" ',, ', ,," 
p ,. I ' • .. '" I " 

.- : • '. : . . ' '. -' J' .J 
A high-tension power line trave~sea tho Torpedo property, but Organ -.; 

recoives sinsle-phase po;wer fran. Lo.s Cruces. ~e capacity of the Organ power 
, line wwld be inadequate 'fot' any out the most limited power . requirEmEnts. ' ( . " . ", ) , , . " " , 

PROPERTY AND OWNERSHIP 
I , , .• 

.i 1: 
• I . ' 

The Torpedo mine is on the patented Torpedo mining claim, which 'isCMlea. 
by the Torpedo M:1n:1ng Co. An extenGion of the mineralized zcne continued 
south en the putwted Littlo Bell Soott claim. Tho TorpedO end Little Ben 
Scott claims were located in 18)6 end pa.tented in 1902. In additicn to 'those 
claims; the Torpedo Mining Co. OlmS other claims, both patented and unpatented., 
including the MemphiS cla1.ms north of the Torpodo and the SteVEnson-Bennett , 
cla:1lna to the south. . ' 

A. s. Putnoy"'~f Mikana" WiS., ; f.llld Judge E. Mecham" of Las Cruces, N. 
Mex • ., are trustees for the Torpedo Mining Co. The Torpedo Mining Co. proporty 
:1.a now (August 1950) under 10000 to J. , H. Brown, of Orgc.n, N. Mex. Brown 
plans to reopen the mine, as wall . as others in the district, and is now con­
centrating his, efforts on the MOlIlph:1.s mine adJoining the Torpedo en tho north. 

• I." . . . " • • .. ~ , . " . • 
. , ., . " . 

;" ': S. A. Waltcrs, "of Orgon, N.Mex'~' , ' claims 'the Jones' Well"cl.a1mB ~~t '~' . 
. the Torpodo, o.nd Miss Judith Shipe 0\0111:9, the unpatented Organ cl:a1m. west ,of. .: 
th Littl Be S ott (s fi 2) " " ': ' " , . , .,. " ', ~," , ,. -" ", 1 e e n , c .. ee g. • ... . I • . ', ' j ' (" , ' "'' ,j 
~ <II' J J. . ' ':. ~ ' . ~ I .. . • Ii ' • • I i . ., ,.~. • ... \ ~ • • . ' .. ' ' # .... -' 

. f. , ," ~ ~ \ '; I, !, , ;- , IABOR AND LIVING CONDITIONS ," ' " ; ; 0 , .' : " " " ;, ~ l :< , 
t . : " ~ ( ,~ . I . r ... . ... ' . ~; ''"1. 

All ' labor for lnining iri ' tllo Organ area must be imported. Las Cru'ces 1s 
the nearest sourco of la.bor, and it 1s dQ1bt:fUl whether there is any skilled 
mining labor 'closer than the Central. Mining Distriot, near Sil.ve~ Oi tl, N. 
Mex • ., 120 lIliles to the west and north. ::", ,. ,.' " " " . J _:'- :.:: ' . ; ~ , ." rr' 

.. . . ' -- ' . • ~ " ' ' . • ,.. • ~ # .. ~ . . ' . '[ ..... 

r. • t . • • , - ,\ . , ., 

Reusing aocanmodatia-ls at Organ are primitive' and inadequate' tor more'''' 
then a fw men. There a.re two Cares" whero meals may be procared. ~e8e 
establ1shments oater largely to trana:1.mt 'tour1st' trade. 

, \ ~' PHYSICAL FFAWEEs AND aLIMATE "'·"!'i;':r, '. ~: ,, " .:l '-:~\ t "I;~' ; ~ 
. 1 . . _. , '. ~ . J', . 4 ~ .i. ~! ~ . .• '1, ·:1 . ,,, 

The TorpedO mine is on the ed.6e of 'the boleen plaiils' t.iW.'\;' 'flank ~'theIJ :"0, 
. \jrgan MountainS. The topography is not rugged" and. the ~rol1et' is low . .. . ~ 

Altitudes range frem .5,160 to ·.5.,340teet (see ' t18~' 2)'.' , jSoUtheaat ,Ottho· " \;!. 

1'orpedo cJ..aim, the Orgen MQUlta.1liS aro verI xuSSod. end. 'reac:ht an" eJ,.UtUd.e 
Bli~tl.y ovor 9,,100 teot. ' 
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The woothor is typico.l of Bouth-central. Now Mexioo. Mining will bo , 
hamperod little by the wea.ther, which is general.ly mild in w:1nter end wanI!, ': : 
in Qummer. Extrane cold is rare, oJ. thOUGll scme froezing weather occUrs in , : ~ 
t.he winter. Snowfall is u!Juolly light and rtIll.nins on the ground tor onll :' :' - ,', (. 

short periods. Summer rains and tla.sh floods contribute tho bulk of the ,"" "'" 
onnuol prec1p1ta.ticn, which o.verages about 10 inches. " v ". : ,;:,,0 

Thero is no timber for mining opel'aticns en onyof the ol8Jma, and the 
stnnd3 of Ponderosa pine in tho highor' reaches of the Organ Mounta,1no 0.1'0 

inaccessible. Timbering 1s 0. ma.jor mdustry at ~tIZllogordo, N. Mex., Bane :>1 
miles to the narthea.at. " 

Groaaewood, mesquite and various cactuses, elll"Ubs/ 'and other desert flore. 
constitute the rela.tively 'spo.roe vogetation m the vicmity ot the mine. ' 

There arc no permanent streoma in tho area, ond o.l1n'os't' ell' of 'tho 
drinking water is ra.in wa.'ter collected in cisterns. A 'few' walls with wind­
mills aupply sane water~ '. The penn.onent water tabl.e 1s 0: little over ,00 feet 
below the surfaco, 0.0, sh'OW in the Copper Bar and Stevcnson-1lennett ohafts. 
Water fran the Copper Bar sho.f't WIlS used for d.r1ll:1ng a11d:COl1.ttlinod consider­
a.ble dis sol ved solids. ' No ' a. ttEIllpt wus made to detennin'o' '1 ta potabil! ty. 
Roported. estimatos on tho quantity 01' un'derground water' roilS'o fran 500 to 
1,000 sallcris per minute. The former 1'1611re soens more nearlY. ·correct. 

. . .. , . . - '-

, - ,HISTORY AND PROW(7J,lION .... ,.. ' . 

The history of tho 01."8&1 Mining Dis~z;1ct dates 'bac1(to '1849 with thE) 
di3covery of the Stevonscn-Borinett mlne...u Legend indice:tes' -~ven earlier 
mining in the , area. The Torpedo m:ine was discovered 1ri le}9', 'by Henry Foy, 
al. thoue,h the olaim was located 1llllj)6, ' This ' was the rO:at of the larger mines 
to be discovered. ' . ..... r .' ', ' 

Numerous pa.rties have boen interested in the ' TorpedO' nune. 'Am:1ning 
company purchasod tho mine from Foy shortly after 1 to dlacovery and begnn 
producticn immediatoly. A little lator, G. E. Fitzgerolda.cquired and 
operated. the property. The Torpedo Mining Co. ccntrolled the property in 
1902 end is the presmt ownor. Various lessees and sublessees have leased 
the mine, and many have dono conSiderable work. The TorpedO M1n:1nS Co. 
op~rated the property tUltll' 1907, when! t w~a leaoed to R. McCart, who held 
it until 1914. 'lhe Phelps-Dodge Corp. loosed tho m.1,ne in '1916-11 and did ' 

J ~c.~onaiderable lUnOlmt of dovw.opmont work. ' , It was leased to , the Orgnn Oro Co. 
in 1921; to Griff1 th and llhelps in 1928-29', " who sank the No. ' 4 shD.ttj to tho 

. Vlillett Mining ' Co. from. 19'59' to 1944 and SUbleased. to the Afterthought M1n1ria 
Co., which did considerable oxploratory work in 1941-42; and finolly to J. He 
Brown, the present lessee. The E. J. tongyOa.l" co. subleased fran Brown and, 

: in cClnjUl"lCt1ou· with ,'tho New Jersey Zino Expiaration co.', curried. out extensivo 
oxploro.tion ',in 1946-41 ~ Ficures '4 and 5 show sections of 'drilling- dane by , 
,the companies,'" M. DrUIlzersubleaoed ·thoTorpodo mine in 1949 and shipped ' ' : 
acme; of the., old dumps 'for -silicoous fluxing ore to tho El Paso, Tex., amalter. 

,. ~ • ~. . • , :.', • , ' ; . ~ . J ' . ,. • 

.J] , ):Amham, .X. _.C., GeoloQ._of .the Or.gqn Mountll1ns:- .New Mex100 SchoW. of. - ~" " 
}tUnes, ' State Bur. of Mines and Min. ! Be'aOUrcoa~·· lNll.".ll, , 19;.5i p.~ 18.5~' ~ , , 
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Production fran tho Torpedo mine was almost ocntinuous fran. its ",' 
d1soovery to 1901. ' ~bsoquont produet).on · has been sme.ll and sporadio. · ~e Jl 

', mine hllB produced rio ore since 19C>~,-/ until Drunzer shipped sQUe dump ':, HL 
, material. in 1949. Tho total product,ion frem tllO Torpedo mine aince ito :'. 

discovery has boen about ;,500,000 pounds of copper and scmo BUver • . Pro- :' ~ 
.- duotion, by years, is shown in ta.ble 1. . I' .;:. ' . ; .- ;< I .: ; ,:r ' .. : ~ 

TABLE 1. - Torpedo mine production 
~ J!,J- i ' 

. : ~ ; ~ --------------~~Cr-u-d~e----~------------~I----------------, 
) ..: :~ : ';':': ore, '.> .. ·O\illces · Pounda 

Year tons Au Ag Cu ' Pb 

11;' r.f: f~· · :; r, 

.J.:'" ~ . ) ~J'J '1. 

" 
.. . ; . ., , ., 

" '. .. ", ,J.. T.~ 

, • IJ ; ~ . ' -" 

'.:. ' ~ ,p~ , ... 

1900......... ::, '" ;; ': ~ : ,,, J .:" . - 1LI:r12,3581~" '- -
1901......... : " - t .:.:' G .. ," - - . [/5151162 . -
1903......... - - ' - . r/611,196 ... -
1904... •••••• . - , - - 11/40.000 -

1 01 , 

w ' I , : 

. ",,/ ;.\ '!;- ; \l~ l "u) _ .~. :J """' ; 1905... •••••• t , - ... :'; :'~~~ ' .. ;;~ ' - - ~r 96:058 :LL "'-

~' : . ...,'.i. ,j . ~ . .:. 1906 ••••••••• ; r • - " ·f:.~· 14 , - - 11 43
6
4,000 . J - (" t£l; l ~ , .rJ..i.:'f 

•• • 1,"'. " . 190'{......... '.. - . . ./, , .. - 11 ,125 .... • O i l) . , : ; L;:; 
_.l:~:~;.' 190~:,~ ••••••• , :102 ' I. . I _ 28) 6,569 _ J ~::!'': .: I~!" . 

,. ' 191tB'........ .. 605 ·
l 

\ '" ' ~1,859 I 15,534 930 :. : .. h : .": : ... 
0;\' 1919'£1 ••••••• ·· 1,797 " - ?>,980 . "?>l1,876 ll,6~ ". ' .. ~(.: ~ 

, ' 19~;~.... ••• . 944 - 68;1 156,951 - . f, '\ ')\} t. .:~ 
, .. 192QL/... • • • • • 303 0.58 220 55,000 625 

1929~....... 90 , • 31 5,e;; 
1937tJ....... 20 '. 258 264 6,751 

: .:i · 1939 ••••••• ~& - 1 I 6 141 - ' { .· •. ~l 
'; ." ~ .. 1949 ••••• • • • • 52 - 1}8 2 'J 202 - ~.:. )'/' ':' " J..;; 
, ' Total. • • • • • In completo ;3 I 009 ,929 ;.1. ;;, :.1 r: ! ... 

. ; ::' d '~,v ' .. . 'JJ County production, largely from Torpedo, but other .. ,' ,. 1'" J'~ ' ~ ;' .::'; 
mines included. , .. ' .• y. Productim from o.d.joining mines probably included. ; ~ .. " . J .. " V 

I/ Productien believed ent,irely from adjoining mines of !" , 

group, as the TorpedO mine itself ha.s been repOl'ted 
idle fran ,1921 to 191~9. 

, ... ,,\ 

GEQLOOY AND ORE DEPOSITS ' 

The Torpedo ore bodies occur in a north-south trending zone 'between 
monzanite en the east and Pcnnsylvenion limestones on the west. This zone 
averages about 100 feet in thiCkness, as shown in Bureau of Mines drill holes 
(s~e fig. 3). It dips steeply. to the east but may overturn at depth, as shown 

" in tho log of hole A4 (see i'ig. -4) • . This apparent overturn may be due to 
faulting or a deviation in strike of tlle bore hole, which .. was surveyed for dip 
but not for strike. . ; . . ' ' . ~ 

, The zcne oonsists of' some limestone, ' but moo"Uy manzmi'te, which has been 
. '.silicified and highly altorud, breCCiated, on(l recEmentod with Silica • . A . 

number of faults traverse the zone,., apparently mOl'e or less . parall.el vith the 
,.zone itsaLf. Sano of these ::fa.ults. indicate oons~derable movEment, . but '. d.a.ta,l : 
~are insufficient to measure the displac,anent. . 
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COlO' "'4LTII' •• OM TO a[CQv(tIIIl' 

• 1111 4eZ .1 _ .S 100 0 .02 _ .0 4 12.0 100 0. 1 2 
405 .0 400 . 0 II 0 . 05 s •• .• ,n., 100 0 . 01 ~. o, I 0 . " ""." J .. . . 100 0.04 . O~ 0 .• 
540.0 ,,. .. 100 O.oz .~ 0 . • ss •.• "t.o 100 0.02 
150 . 0 -.1 100 a .O! 

tu m:8 100 0 ,02 
100 0 . 02 

51' .1 _ .0 100 o . ~ 

lU:r un :88 8:81 
m :8 521 . S 100 0 . 01 

121 . 0 100 0 . 01 

tu I" .0 100 0 . 10 
'11 .0 100 0 .00 

105.0 SO, ,5 100 o.os 
••• . 0 '01 . 0 100 0 . 04 
"' .0 499 . 0 100 

1.10/1 .00 / J.? " • . 0 _ .0 100 • . ,tT 1..4 4.1 

::u li~ S.OI o.OS s .' 
• . .). O.~ I. ' 

FIgure 3. 
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Sections on Bureau of Mines drill holes. 
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Sections on drill ' holes E7. E13. ,E23 •. and E28. 

. ... 

.. 
"" "" "" .11 

, 
, 

• r 

• 



.~ .. 

, 

, I 

o 100 100 JOO -----
ICAU'N'In 

< . 

I' 
I' 

• 

COPPER BAA 
IOUTH 

LONGITUDINAL PROJECTION 

400 JOO 
~ 

PLAN 

* ., 
·IM· ., 

-.0.1 NO.S 

Figure 6. - Underground workings. 
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The menzoni te east' of the zone of ore bodies shows weather1.ilg, effects 
ncar tho surfuce. It beccmes fresh wi th depth and con taine spocks and small 
stringers of pyrite. I:t is virtually barroll of copper. Upon approaching the 
mineralized zone, it bepcmes hydrothennaJ.ly alterod 'bI1t otill retains ito 
textur~. 

• . I 
• . • I 

The limestone west of the zcne is gurnetized and si~icif1od in part, 
olthoush much ' of the limestone showo only alight alteration. ~e ~etiza-. 
tim apporen cJ.y ortondB, in favorable beds ~ ovor 200 foet :frcm the monzonl te 
contact. A few specks of ' sphalerite and galena were noted at lure intervals 
in the limestone core. !.; , , ,., j 

. ' ' , I ' 
The above data are derived mainly frcm "study of cores obtained. by the 

Bureau of Mines. 'lhe underground workinga were not , Q.cce~sible for inspecticn. 

Judging fran the stoped a.roa.s (oee fig. 6) thoind.1Vldllol ore bodies 
were ell ip ti cal. in plan and genorally steeply plunging, wheroo.s the zeue ot 
the ore bodies seems to have a definite rake to the oouth. Only ene of the 
ore bodies outcrops,_ o,nd the discovery waS made here ~ A9cording to old. 
smelter s ettlements,2' most of the ore was produced :Cran. above the ,?OO-foot 
level and was oxidized. The sulfur content waa very low:untll the lower 
levels were mined. '!he ore mineral was chrysacolla with 10ooJ. occurrences 01' 
native copper. All. ore mincrol.a noood in the drill cores wero the sulfides 
chelcopyri te, sphalori te I and galena. , The gaI'lE91e mineral oeen in drill corea 
was: Silica" usuilly, as the siliceous breccia. ; ! I ' I . , ( \ 

. . ." , . . . DEVELOPMEN'.C . ! : '; 
,' , :' ~he Torpedo mme was doveloped ' tilreugh four verti~ shafts • . No.1 ", 
: sh3.ft is near the discovery l.lIld is ahow to be 0. little Over 200 feet deep , 

(fig. 6). ·Shaft 2 is 250 foet deop, No.3 is .500 feet, ' and No.4 is l6!)feet. 
. All of these shafts are intorcanne'ctod by lateral workings, which also ; :.~ 

extend north and ccuneot wit.h the Coppor Bar south ,shaft. Most ot the stopes 
were between No.1 and No. 2 ahaft, with another shown :Ju'st south of No~, 2 ( ; ~ 
sho.tt. None of these 'Workings were acceSSible in Allril 1&50. ~. , 

• • , '" :" , :- I ", ~ORK BY THE ~u OF MINES ! ir.! I ' 

. ; . The dovelopmont work by the Bureau of Mines was started October 3, 1949, 
and comploted April· 30, 1950. Because none of the mine workine;a w~re 
accesGible, the work .was confined to diamond core drilline;, and all data. were 
obta.med there:frcm. Four holea were drilled for a ~totoJ.' :of 2,122.3 feet. ' . ~ , . . t : I ! : .. , 

,: ' All driliin e;. was'~ done with a: " GovernInent:"'owned/; ' ~~dium-sized machine with 
hydraulic-foet d.r111 head.' Special large rodo and :speciol core barrels were 
used to obtain better core rocovf>ry in the crit.i~ zonea: than was Ilosaible 
w:ith the standard-type ~oolsIlrevic¥s~y used +n thj,a· ,are~. 9ore . r~coverl1n ' 
the ore · zones is shown 1n.: ~igure . ~I and, to~; .. core 1;e.cov~y ,;U ' shown~ the 

SUIIlmary l~gs., tha t ~f~llow." , ','" ' ,: ' .' , ," " ·1· t ~ 1 ~ ~. .:. ~ , 
• • ~ .. • • .', ' '. , .. f • • ~ '. " .. ~ \ , t ~ - , ., 

Seventy Sf:UD.Illes were spl~ t fran. the cores and '~alys:ed. Many , were known 
to be low-grade. . Analyses Of; the' samples ' 'are ' shown :in fi'gur~ · '; 'end. in the 
following swmnar'y 106~i of the drill hoies. : -:.- . ' i ;', i T ~ •.. t" 
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• Lo~:ti6n: ' rr. 5238.82j E • .5l.5l.77 . 
Elevaticn · of collar: 5;215 ft. · , 
Depth: 597.7 ft. , ~ . ':,: : ' 0 

o ~,::'I l .. ~ ; L r Dip: -50 . ~, (. ,- t, ,::.; :.; 

Bear:ing: lr. 61041 ''' .\'1 '! :~ ": -;; i~ ' ,~ ! : ;..~ >~ . <': ::.~ "J·t t::''' .~ • .• :: ~ 
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!>oB of Hole 1 
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: Pate begun: Nov. 4, 1949. 
~fute cQ:lp1eted: Dec. 15, 1949. 
~. . "' . ' ~-

;''1 :-"\ ~; . 

;. ~'. }~ .'~:-~~:.~: ~ ....;!' 
, .... : ~ :. ;., ...... t C ... ' .. t.... l~ -., 
{,:.. (~ _ .:.- C·....! tl t! ~_ a 
'c :'-: .. \"'.~; .. :: ~i" :,- .. 

, .. ',' ~ ~ , . . I 
t~· 

c.. ,. ~ !-r' 
~~t .. ,.~. 
\. _ h. ~, ·~l 

h -, ._ ' 
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'I' , ;, < ~ . :.. -, Recoveries . . I Analyses, ··· ·1 .. :: :; : :<. ::' ;- ;- ; " " . " 
Footag~ . Core PerCell. t . Core I liorcen t I " . .::: ,:: (: ,-.~ .'. ~: .~: -: ; : 

Fr<n I To I Feet Feet I G-.cams Core : lvltr. size Cu I Pb . Zn I l)3scription and remarks , .. 
0.0 ... 24.0 I 24.0 0 , - 0 1'100 3-172" .. ., .. :: < ~eathered. l!lonz.~~te,._ , overbur..:ten. ;; 

24.0 6,.0 41.0 38.5 61,131 94 100 NX Monzanite. ,. ;) ,_:: '.' 
6,.0 100 .• 0 I 35.0 34.5' 52,904 99 t ' 95 ., ~X .. . ' :~. ~~ ~' Manzanite. .. ': .,"7 ~;. ;; 0 ~, :: 

100.0 ' 113.2 1.3.2 11.2 15,829 , 85 95 NX ,. . ".. Manzonite, scant pyrite. . _ .. " 
U3.2 ·113.5 0.3 0.3 525 '100 95 · NX 0.01 ; .. :: :: .:j ,-Do. .~.:, ~ '; :.. 
.ll3.5 269.4 1.55.9 153.9 263,687 99 95 ,., NX .: " ,. ,. < r '~~ ~. ~- Do • . : ~ ~ ~. C 
~69.4 · ' 1269.11 0.3 0.3 525 100 95 :. 1lX ~01 . . .. ~. >. ~ .Do. :' ~~ '-: ~ .;: :. 
2W. 1 ~ 9 0 2 . 0 2 3"'0 100 95 ' NX' _.. ' .,', ' .. .... ' . ::,~ , Do r·~ .: , ... .... ~ 
~. c..v;;. I • _ . '.,I .. - • . '" ..... t ~ . . .~ f-: 

269.9 · 29).2 i 19.} 19.3 35,168 100 0 NX ' .. :.~ - ~ ' . :. t7 ;.~ ·DO. :~. t ~' ~ .; . 
28).2. 303.0 I 1.3.7 13.1 23,58l 100 ' 85 NX '. ~ < 8~. ~ Do~ :.. - ., :~ -
,03.0 313.3 10.3 10.3 9,291 100 85 :ax - . :.-. -. :>~-: .' '.~ c:::: ~. ' ·Do. - '. , ~- ~. :: 
3l3.}.' 1313.6 0., 0.3 . 300 100 . 85 EX .01 . _ .: ~ ,j~. .~:.. :Do~ ?: . , .~ ~. i~ 
313.0· 388.5 14.9 14-.7 11,023 99· ·85 EX :. 1.;:_ ~ r' -, ~ : ' . 2 ;'. Do • . ' :' '-: ~' 
'88~~ . i 393.5 · ,.0 5.0 4,e65 100 ·, 85 . :ax .01 '~ ~ _. ~. Al:tere:,d ~onz~ite, scant sul.!i~e~ .. 
'93.", I f9~.0 ... , 4.5 . . 4 • .5 5,606 100 , 8? :ax .06 r:.' . ', ... : ~ i:" Do• I~' • . . • (_;~ 
'9B~0 __ t .40,.0 5.0 .. = 5~O . 6,578 100 . BJ . :: BX .08 " : ~ f:i .': ~ .f D:>. : . ~ ~ !- .. l 
403.0 408.0 5.0 . 5.0 . 5,135 100 . . 85 :ax .05 ' ~ . _. . ::" 'r () 'j Do. . ~ ::' ·0 ~'. 
408.0 .1413.0 5.0 ,.0 ' 5,023 100 · 85 BX .16 .~ ,. ~ . -, ..:: ~. Do. :::. ) ' (. -,. 
413.0 ·! 418.0 5.0 5.0 ~ · 5,850 100 85 , ... BX ·07 . " . ~ _ ~';:' ~ ~ 2 ?-::Do. ~~' , : ~ ~, ~,: 
41B.O · 423.0 5.0 5.0 6,138 100 85 EX .05 .... " ,. . . c · c ~, .Do~ " _ .. t7 .-: ~ 
423.0. 4z/.1 4.1 ' 4.1 5,2&> 100· ' 85 :ax : 05 " .- . ~ :~. r: ~ =; > ·Do. ; :~ > : -: -~ 
421.1 431.11 · 4.0 4.0 4,666 100 85 EX .06 ' . ~ .: ':;.' :.: ~~ : _: D? :- ., .:: ,~ : ::~ -::. 
4}1..71434.51 2.8 2.8 . 2,936 100 85 EX .05 ' . . ;-, :: I "; ~.~: DO. ... ,. '..; .... : ", 
4}4.5 439.0 4.5 4.5 4,,591 I 100 85 EX .05 ' ~ ~. :Do. - ,.: '. 
~39.0..l ~3.51 4.~ . 4.5 .. 4,912 , 10.0 . I 85 _.. EX ~,05 , . ( I ' I - ;. ~:, :~; .Do~ <-, ~~ ~~. ~ 
4224 - 6 -

";' " 
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Recoveries Anolyses l 
Core Percent Core percent 

Fran t Fee t i Gr3ID.s : Core ~ Wtr. I size Cu I Pb I Zn IDoscrip_tian end ranerks 
445::5 . :~8:0 ~~:-5~4:5:~.~ .. ~ ,5,lAB .. ~' 1100' -- 8) BX iO.10 Altered manzon1tfil scant sulfides • 
. 448.0 453.0 ,5.0 t ).0 5,,091 '"100 ''' "·8) " .. ·· EX- ·~ · i · .. 02"'- ~-- . --- ~ - - ..... ; . . _ ... : ... :-:- .. .... _._ ... 1>0 -- .. -- -- .. ..... - ---
;453~04)8.0 ,5.0 . 5.0 41120 , 100 ·8) Ex . .07 ~:.~ .~, . .. \ :'\'. :, ~. :". ,: .',1>0: ~::' ::;:~ :., ... " -S-',~ - ,_ . 

4~o. 0 '462 '" 4 ,5 4 ,5. 4 4.l3·· 100 ·8'" EX rY7 . . ... . " . '.'- ' Do" .. .. j,.: ~' ': ' .' . -. ' , ' '''' . , . ' 
~ • . • .". ' . . J .. . ,." •• "'1 - ., . .. -, ; ... - :- _ ... • ) a . ,. _ .... - • • - ~. _ .. ... . 

;46a'!5 ·~7.0 4.·5 4.5 317f:f> ~ 100 .8) EX .• 10 :~~:.: ' · :.~ .. ~·:'~ ~.: .':~.DO'~ '~~·. \. ~· . ::. · ~ ' ... ~ 
,1i61· •. 0 Jr71·.,O 4.0 4.9 5,,068- 100 .8) EX . .22 .. ... .. . . " . . .. .. " ., . .Do.; .·· .F .. . ' . ' . .' '". ' . 

471.0 47).) 4.,5 4!~ 4 1 811 : 100 ·8) EX , .53 :1 ,~,.':'·.:7·· ~/' ~1' ~ " . Do. '. 
~15--5 ~eo.04.5 4.5 4,526 .· 100 .-85 BX , 11 .)8 0.33 2.4 ~ r;;. ':: :. ~ :~.:; . !.'.~' p? :. ~~, . ~ 
48:) .. 0 486 •. 0 ·6.0 3.5 31921 . .,58 85 BX. 6.36 .05 1.9 :PO... . 
.4$.0 ·491.0 5.0 '5.0 4,643 . 100 ·85 BX . 13.0.8 . .05 , 3.7 1>0 .• 
:4~1 .. 0 :495.0 .4.0 4~0 31368 . ~oo ·85 EX . 19.47 . 1.)..4. 4 ... 2 Siliceous breccia ' with sulfides. 
~95--0 499·.0 4.0 4.0 3,725 100 8,5 EX . 2.1-0 1.00 }.1 . .. _ .. _ ~ . ... ~. 
~99.0 .503.0 4.0 : 4.0 . 3,680 , 100 85 BX. I .04 . : Siliceous brecc.ia" scant sulfides. 
50}.~ 507 .• 5 ~.5 : I 4.5 4,151- - 100 · 85 B~ . I .03 '.' ~. 
5CJ{.;> 512.0 4.-5 '14•5 3, 444 100 85 EX ~ .02 .., 1):). 
~~.~ •. O ·51-7 .. 0 5.0 ' . . 5.0 3;406 .' 100 .. 85 rue . .10 . ~ Dp. 
·~T.O 522.0 5.0- : 15~o. 3,993 : 100 " 85 .EX. .02 ~:.Do. 
522-.0 526.5 · 4.5 .4 .• , . 21690 . 100 85 EX. . .02 r. 1):). 

526.5 531.0 4.,5 ' ,4.5-' 2 ,133 , I 100 . .. ~85 .BX.02 · · "::' '' '7 f' ~ ~ ~ ... .. : ' Ip ... ' ~ . , .. . 
5}I..0 535.5 4.:5 : 4 •. 5 4,}l0 ' I 100 . 85 :ax . .02 . . . ..... ~ .. r ~ \,: . • . ~. ~;"" - . 

5}5.5 ,540.0 4~5 14•5 2,fr.)7 · i 100 .85 . AX:. . .. • 02 .. _._ ... ~" .. _ ,..._ . . _. -'.Do .. ' .. .. .. _.~'",. 
-.::J,n O· 5::1.';"0 ' 50 ' '" 0 '" ' 1. 996 .. -- l -~oo :' ~ . . AX.-.:.:. - .02 : " . '" '---. --.. -. -=- .. ~..:_- ~.:_n.-... __ :.:._~' :":_~ __ ~ ~. /f'./e • .,Ie I . U.,I. . ... . . - ~ .. .. .. ' r . ... ..... -,.. - '''' ~ '- ". r-

545.0 550.0 ' 5;0" -5~O - -. .. 2,013" -'-~-" 100 " . 85 .AX .02 .~ - ... : .. '~. ..;.:-. . - ' ,; ~ . '-" J - 1 'D6~'''':- :'' 

550.6 5.54.5 4.5 4.5·- '. 2,185 .-: . " It ~ ~ 100 :' ', '85" AX .02 , < .. 1 1):). . 
,54'.5 559~0 4.5 ~ . 4.5 _. '""2,,113 ""'. "'100- ' .. 85· "AX -- - .02' '''- _ . . ---_. ----Do.,,·--------~-

'!1}.0 ·565.5 6.5 , .6.5 2,613 I 100 . 85 AX 1):) .. 
:565.5 594.3 8.8 9.4 3,012 I 33 · I 75 AX S1l1ceous breccia and .fe-ult gouge • 
~!)94.3 __ ._L~ 2.4 2.4 613 n L_l:l. __ J._2Q.. AX r __ ~J Feult gOl.lgs . 11r:.estope fre.p::lents. 
~"~,:·"} . _1 -: ~{_"J .... ... '" ~("']J '. : -:. . .)t ,1" ;.~ . 

1-- ... .... · "1-" ..... . . .... ".' -. .. ' .. . 
"'224 
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Log of Hole 2 
( :- -

- J. 
Location: N. 521,°> E. 5150 . . 

• E1eve.ticn of collar: 5;216 ft. . " - ." Date begun: Dec. 16" 1949. 
Depth=- -. 48J~5 'ft~ , :--- - - ' ~: -.," - - ',---- :-;~I~---":rf-~·--~j~·--V:,~-~-,-·. '--:--~--T-"-'-: ' Dn~~ ,canp1eted.: .-- ·Jen~ . 25/ 1950 • . " :--_ .-
Dip • -370 . " , . ...... . L , .... \ - . .,.~ I ...... , \' - ' f ' • " . ' ''', ; ':1: . " ") • ~". _} ,,;r'. I ' .... . ~ . .. .. ~: (.~- . ... , - T ........ ... - .. • r ...... ~. ~ ... . . " ;- .... "r,... . 
~ar:1ne:' N. 67041' W •. ~ , . " ~ ~" ~~l 'r~; ~; '\-,;.. i i ! v.J .. · ' - - ''- ~ -:~ \ " ' ;.~. ~ '" ':. j, 1 . .... _, • 
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'"' :.;' . • . • : ),,::, .) 1 -" . :) . ........ .. ~ Recoveries · · V ' ~ r . ·~: lmalysc;s, i ,,:):,, " 
~ ' ,- : , Foota: e- , " .: - .' . Core I PE:rcent Core~. · - percmt ( ~,.. . 
'Frcn i To! Feet Feet ! . Grruns Core i Wtr. size . ~ OJ. ' .Ph : Zn . Desc:rintim ond rk~e.rks 
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Location: N. 5367.21, E. 5317.11 
ElevatIcn of Collar: · ·5286.46 . 
Depth: 524.6 ft. . . . . "'- \ ~: 
Dip: -500 _.;... . ::-

. ' • -. ._. fl ., ~ ". _ ~ 

.Bearing: . N. 670 41' w. · . 

• 

• I 

. Log of Hole No.3 

) - ', 
" , .,. ' ... . :J 

: ............ , ~'.',~: .~. -{~~~ '--~-.~'_~':":~ ~ :.~-' . -~ . ,'~ ' - ' ':D~t~ '~~; " .. J~~'~;' '26, 1950 

?:. ~( . ~ .,::';:' _ ',:';' - " . . Date ccmp1eted: March 14, 1950 
'. ~ ~ 

Recoveries . Analyses 
Percent 'Foota-.Ke 

Fr<u I To t Feet 
0.0 ' 49~6li9.0 

49.0' 66.5 17.5 
66.5 ' 220.5 54.0 

220.5" 448.6 228.1 
448.6 450.0 1.4 
450.0' 455.0 5.0 
455.0 460.0 5.0 
460.0' 462.7 2.7 
462.1' 464.0 1.3 
464~0- 466.1- 2.1 
lKii.l . 467.6 1.5 
461.6' 468.1 0.5 
468.1 470.1 2.0 
410.1. 472.7 2.6 
412.7 414!4 1.1 
414.4 418.8 4.4 
418.8 482.2 3.4 
4~.2 487.0 4.8 
48{.o 493.0 .6.0 
493.0 498.1 5.1 
498.1 499.5 0.8 
499.5 '524.6 , .25.1 

·4224 

'" 

\ , 

. Core 
Feet I Grans 

1 .t 7 - 3,762 
16.8 21;520 

151.5 268,569 
224.1 38),629 

1.3 1,979 
4.6 '. 6,464 
4.1 3,798 
2.1 2,215 
1.1 800 
2.1 1,923 
1.0 ·551 
0.5 100 
2.0 1,,419 
2.6 1,491 
1.1 1,,468 
4.3 2,931 
3.4 3,204 "· 
4.8 4,519 . 
6.0 4,,404 
5.1 4,,982 
0.8 612 
12~ : 9,848 

... 

Percent 
Core : Wtr. 

9i I 
98 \. 
99 . 
93 ' 
92 
94 

100 
85 

100 
67 

100 
100 
100 
100 
98 

100 
100 . 
100 
100 · 
100 
5~ 

95 
95 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

. 90 
90 
90 
85 · 
8) 
8) 

75 
60 
75 
12 

Core 
size 
3-1/2" 
nx 
do. 

. do., 
do. 
do. 
BX 
do • 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do • 
do. 
do. 
do. 

I do. 

',';-' .,~ ._ 0 
.l. 7 -.... . ' .: ',-

Cu ;Pli IZn Description and remarks 
Weathered monzonite, overburden. 

.. . Weathered" altered mc.nzan1tc. 
IIMonzCI1Ite" scant pyrIte. 
Altered mcnz~ite" dissemina.ted pyrite. 

0.02 -0.05 0.15 Do. 
.04 -.04 .04 '. . Do. 
.06 -.05 .1 Do. 
.01 -.05 Tr Do. 

....... 

.O} .05 Tr .. _ Do. · . 

.02 -.05 Tr .: ., .. __ .': . .Do. '. 

.02 -.05 Tr . Do. 

.02 -.05 Tr Do. 

.01 -.05 NIl DO • • 

.01 -.05 0.1 Do. 

.~ -.~ Tr Do. 

.02 -.05 Tr Do. 

.06 .30 ~1.5 Vein material. 
1..05 .15 .55 -. -- Do. ' .. - - ~ -- . -

.cq I .05 .15 Do. 

.10 .1} .1 Do. Somple to 495.}, then breccia 

\, 

SllIc~ous br~ccla. 

Do. 

, <. . . 
- ' ,- . ~. a ...... --'-" .~--. , -'". - .... ~ •• 1' • . " . 
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r:' -.. ·.i !-og of Hole 4 

Location: N. 5268.66, E. 4502.33 
': Elevaticn of Collar: 5,172.71 ,ft. 

Depth: 510.5 ft. - ~._. 
. ~"··- -·""<:---~. -~· ·- --~-.~·.n<"~,, .~_.w,,, ... ~ ........ __ . ~_ ~ Date begun: Mar. 13, 1950. 

! e l ., ..:.~ " : ';"." . _ : '. - :. ~te ccmpleted: Apr. 25 1950. 
Di ' 450 ~. ; ; .:0 

. p:. - .. , .. r i .. t, ~"~ "': 

:.:Bear1ng: s. 670 41 t E. .'. . " <, .... :, - · ··~i; .~; ~;::~~ : .'J;; '~:.~~ ' I ; ~; :;:' .~ ., ' -.:: J~:~ ~ ';:~' ~~;' ~ 'c . - ~ :_ ::;:: , ,; 
... r ~ , .. ~ "",:", .-', - " ~ ..... . ~ 'r .. ~ '\) ' .. .., ! . •• • .... _ 0;. ....... . .' 

<. : '_": :- '. " Recoverios . ',Analyses, , .... _ .... .. .. 
, -: . Foota e Core Percent Core percmt . ' " ". ' .' 
. Fran I . To Feet Feet Grams Core I Wtr. I sizel Cu ! Pb; Zn D3scrip.tian and. ren:rrks 
: : 0.0 21..0 I 21..0' 0.0 0 0 1100 I -1/2" l 
:. 21.0 26.2 5.2 ,.2 10,829 100 100 fiX 
) ,~26.2 44.0 17.8 13.9 17,.542 78 90 do. 
.: 44.0 · 56.1 12.1 1~.0 23,305 99 90 do. 
'.~ . .56.J. 86.0 29.9 ~.9 44,859 100 100 do. 
:." &>.0 176.2 90.2 90.2 17},525 100 . 81 ' do. 
'176.2 342.0 65.8 135.8 140,511 82 90 BX 
·-}42.0 38:>.0 38.0 31.8 27, 067 84 90 do. 
}!b.0 394.6 l4.6 13.5 8,315 92 90 do. 
394.6 400.0 5.4 5.4 5,885 100 90 do • 

. 400.0 420.5 20.5 17.4 15,711 85 90 do. 
402.3 440.0 37.7 31.7 ' 25,.545 84 90 do. 

, .. ~o~ ,: rl ·2'110.35 
. ,dO • . . • 17 ~20 

440.0 442.8 2.8 ' 2.8 2,2.53 100 90 
•. .5 " 

442.8 4.50.0 
450.0 453.0 
453.0 4.58.0 
458.0 460.7 
4(i:).1 464.5 
464.5 470.6 
470.6

1 
478.0 

,A78.0 .510.2 

7·2 
3.0 
5·0 . 
2·7 
3.8 
6.i 

' 7.4 
32.5 

' 7·2 
3·0 
5.0 
2.1 

. 3.8 
6.l. 
7.4 

3l.~5 

. . 5,970 
2,590 
4,928 
2,936 
4,(i:)3 
5,651 
1,499 

16,440 

, ....- -. -.' '- -f--- t o- :1 ".('1 \ ..... ~ ). ~ 'I' . " .... ~ "''' t. lr --J> 

"'~224· ':;"' · ~ · · Jo i ~~ ~ .. . ~ . ",. '~' 7... ; .. \ J~ 

1CO 
100 
100 
100 
100 
100 
100 

97 

Interior - Bureau of l-tlnes, Pi ttsburgh, Pa. 

--... 

"0· .. ": 1,, ' 
~ 

90 
· 90 
90 
90 ·· 
90 I 
90 I 90 
90 

do. .07 .07 
do. .05 .05 
do. .02 .02 
do. .05 .10 
do. .07 -.05 
do. .05 -.05 
AX I 

- 10 --.... -~ ... ~ 
. ~ - .. . . -< ~ 

I· 
t. ,. .... . 

• I 

O~rburden. 
Ge.n16t. -.' . 
Garnet and breccia • 
Garnet. . 
A1 tered.,. silice.ted limestone. 
Slightly altered 1ir:J.6stoce • 

. Do. 
Siliceous breccia and pryi teo 
Faul t gouge. ' 

. .'., - ISiliceous breccia. 
,. Siliceous breccia and pyrite. 

2.65 

1.45 
• 05 . 
Tr 
Tl' 
Tr 

.05 

.05 

Do. Role' deflected et . 402.3. 
Siliceous breccia ",'!th sulfides at 

441 ft. -
Siliceous breccia with ·sulfides. 
Breccia with pyrite • 

, Do. 
.-. ... .-.. ... ~·.-.. ·...,-~--Do. . -'(-... ~- ...... -............... ...-_- ... _---

Do. 
. . _ ... _ , . , Do. _. "- _ _, 

Do. ' SeJ:J.p1e to 473.2, then tlCllzcnlte. 
lManzcnite. · , . 

.r- . ~ 

. . 
-------... --------.---'--.-----.----------.-~---.----.--, 

.. 
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. :.b3tr,act •.•.. . 
L'1 .. rod\..:.ction •• 

. ( 

, / 

u 3upplcm~~t on 0ccun'encc ,,4' B-1 '"""u+"" ) "'.... ....;;... ""' ... '" 

Cb.udo C • • ",.ll;ri tton, Jr. o.nd Vincen't I,' .... :~ e1son 

.......................................................... .......................................................... 
Geolccy ................................................................. . 

~E)dimen tu.::y- roc.?:5 •••••••• 0. . .. . ... . . . . ...••.•.....•..•........... 
31iss forJlEltion (Ct:.w."TIbrian}..... . .•.•••••••••••••••••.•••••• 
OrdOvician end Siluri:m lir:-.cotone e!ld u010mi tl3 ••••••••••••••• 
?el"cha formation (Devor.ien) ••.••••••••••••.•••••••••••••••••• 
Lake Valley fOl"::'~tion (Ca:-boni t'cl"o'.lz) •••••••••••••••••••••••• 
~~8d~1~n.n. series ..• ·. ·.·· •..•.••.•• 9 ••• ~ ••• e _ •••••••••••••••••••• 

Ieneo u.s rcc ks •...•.............•••.••.....•....•••••.•.•...•••...• 
?re-Cs..":!br1~ sru:l tee ..• _ ....•........•............. ' •.•••.••.• 
Tertiary nOllZ0 1U t ic !'ocics ................................... ~. 

!k~oraoni t e ..•.........••.•..•.•......•. __ •...••••••••••••• 
",~r t:.!. :;ionZO:1 i te ••••••••••••.••••••••.••.••• "" ..•.••••••• 

' ~unrt~bearir~ monzonite ••.•••••••••••••••.•••••••••••••• 
~uartz ~onzonite ~orphy.ry •••••••••.••.•.•••••••••••••••• 

:\.~yolite ••••••• 
.l.ndesi te ••••••• 

" .............................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

1 
2 

4: 
4 
4 
~ 

5 
5 
5 
5 
5 
6 
C 

~':etn.:::orphic roc ks....................................... . .. ~... 6 
Structural b601o.Sy •.•••••.......•••.•..•..••• VI... .. . . . . . . . .. .. . .•• ? 

O~e deposits •••.••.•••••••.•..••••••••••••••••••.••••••.•••.••••.••••••• 8 
Vein de'~s it $ ................... _................. •••••••• ••••••••• 9 

In the llert ic.ry buthol i t h ............................. ... .... ,_ • 9 
In the pra-Ce=.bricn granite ••.••.•••••••.••••••••••.....••••. 9 

Replace.'nen t cle,IX)si ts ••••••••••••••••••••••••••••••••••••••• e <if ••••• 10 
ur the ~illtop-~erri~~c a~e a •.•••.•••••.•••••••••.•.•••.•. 

Related to the 31 i~~-~1 ~aso cv~tact •••••••••.•...••. 
Related to t~ e 

:l.elated to t~0 .r' e~ch~-Lci:03 Vt:.':"'l ey contact •. 

..•• 10 
10 
10 
11 . .... 

~und the ~xcel sio~ rhyclite l accolith~................ 12 
~onb the -:;:'o:'? edo-5ennet t f a ult zor.o ••• ~ ••••••••••••••• '. • • • •• 13 

Co?~er 3~cklc ••••.•••.• 
1.: C::l? :: i s ••.•••.•.••••.•. . . . . . . . . . .................... . . ................. . 
'l'o~l)ado ••••••••••.•••••••••••••••••••••••••••••••••••••• 
3tevenson-Be~ett ••••••••••••••••••••••••••••••••••••••• 

I 

13 
13 
14: 
14 

1-----------------...-----.-------- ------" - -- ",-.. -
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~l li!1C!3 ~r..d l '~ c :s!)(;~t!,; . 
• •• ~ • 0 • • .. • • " ., ••••• ' ....... " • " .... " .. • • .. • • • ~ ., " " • " •••• 

" ('\ ~ 'r' , ... _ .. ci':!l~o :;i:!.i i~J i ~l~'.;(jU:..~ r0C%:; •• " 

CC~~U3 Ch ~!~ti ~r0~p8ct •••• 
" " . " .... " .... " .. " ................ " ... . 

" .. " ..... " " ...... " .. " . " .. " .... " " . , , 

IIJ'Jr.rl.se :''''!l:-. r:: . "." .. " ••• " . " " . " " . " " ... " ... " .. " " . " ..... " .. 
l :c~L.$poon ~~!·OU~)"" .. "". . " .. " .. " . " .. " ... " .... " ...... " 
~t~~'!.~ r:.i:J.o!;; o.r.u 

.':;:e~ (I~r; : : cr. t c.c;Xlci!;s 

!-{ . :;. and :~" J. 

p r0~p~ctU.... • •••••••••••••••••••• 
ir. lL"l cs t.o:1 'O) :.ll1C !:io::-.zc:lito ••••••••••••••••• 
i.odcc pr0 ~.J cc t" •• ".""." •••••• " •• ' "" •••••• "". 

?-- ~iill tvp ::.h. :.: ••• '. 
~iC~=L-..rdi\; e :r:ine . 
~i~:; 19 ~uck mice •• 

" " ... " " " .. " ... " " " . " . " " " . " " . " . " " . " " .... . " " " " " . " .. " " .. " .. " " . " . " .. " " " .... " " " .... " 
" . " .. " ..... " ............... " ........... " .... " . 

;/, ull ir.!:! pro.s;:..e ct ••••••••••• 
,.; ·-~l '-lck :;- rin:-:e c.lne •••••••• 

. . . " " ........ " .... " ............ . . . . . . . . . . . .. . . " ..... " . . " " ... 
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~' EAc~lsiCj lliir.~~." 
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~~i:r.1E..ry •••••• " ..... " • " •••• " " •• " " • " ••••• " " •• " . " ................ . 

Geolceic ::e.p of the (.rE:nIl lJistrict. 1. 
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~t(;'.'/ln~ 
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~cction blo::e ij-:-ill ;~Ql (; 4. :'cr -' .;,c'o !!.ina. 

ill 

:r.ir.e. 

---..... ~ .-~-----------.-- _._--_. .-- ... -



: . :'l. 

.... 

'. 

I) ... 

?';.lu O::0l!l wininG' d.iet~"':(;t CCy(;:"~ 2..n ~~e;::. of CP~)-=c:-:i::.:..tc~:r 55 cc:u.~~v 
r.::'l.c,:::; in tto cc.::;t-ce:l·~:.~;:l l);':.'!.'t or' :")o~::. .::..:::..~ ~0u.::l.·';y, ~\C\1 'V r..'" , CO· (-:;'; - ,) 

- • - ~-.. • - - t:>. -
It i!:\;luc.cs th0 e:.:~~'c.:.:.\) ~o u-'(':1.c:r"!.1 (:i.:.c. of' t~a :::c.n ~~"'oc.:: :'..:o~:::.t~inz e.~ci ~~~ 

~~ aT...c.ll to\7~ or Ol"'G:~:: is Sl/~~tCa. 
th~ w3~tO~~ bOUllC~~Y of the ~~e~v 

~':o~t mi::c.:l u:u.d l:i:..-os P-;;c'.:~ i:l ~~ o c.:':;';~:"i(;'I.; !!:."'O 0:.cily ~c~css~:::.c by 
~c:;.d. _'- :;~~d hi~\'}C:.~r (u.S~70) C:'0~:8:z. :he C6!:~cr 0: tn0 ~:'1C~ ~:.J. cO::::GC~~ 
0:. ... 22 ';7.tl-:=' L~~ C:-uc~~~ fif~ 0 (;~ ~ilc~ ~o t::::'e \:c!Jt. La.: C:w-~c::.:. i~ ·:.c~vec.. by 
~ '.)~""2.:::~~ 0:: "th~ Sa::-:u 26 ::c.:!..lr:~~y· \~hicn b.~c e.. te::min~ 60 !:lilcs ~~t:.~lJ. in 
.~cl~i~3 dist~~ct of El Paso, T~as. 

t ::'0:' of tr.0 :-ail'~7'::"Y thr~h :~:'e C0t::Tt y ire lb31 !:ti~ulc..!.;c;c ::i:':::":lC ~c. J!:'''OS­

~~~.~:.~ ·to t~~ e::~0:.:t ·~b.C1.t t~a 18.:'ia::-- o::-c ~<l:;'€;!3 r.~::c c.:'~cova::~c. ·c'J lS0J .. 
~e i~to~v~l 1900-l909 hcs b~~~ ~h~ ~st ~~c~uctiv~ in ~te hiz~o~y o~ ~~~ 
c.i~~rict. .l:,. seco:.1d. po~:'cd c: ~ctivity ~S~ \:!itl: t:-:'e fi::-s~:; 7."o:"lC: ~=-r$ ;_.1; 
"'Che e!1d o~ tha ':!G.l .... :;xod~ctio;'"l \"irt"..:e..lly ccc.sad, a:J.d th.a c~t::-ict ha~ C2;3::' 
e~~6:: 1; ially ic.l~ u.:atil lS/.:;2 T_;:'~::" t:J.e :;>:-:OSGr: t ca:::.p~i~ 0:'" Dros~coti~s ;?::c. 
~~vel.o~~Q~t bcS~n. 

J\.!!lO 19 ~2) 

or'" s:.lve:-. 
~..:;. :. .... -- .... ~- s 

-1"'\":''''' ....... -:"\ (;~ ~1" ... v·'O tc''''S 01'" 1~:\ ....... (".. ........ " .:. .. " t' r;. " ..... ;. 0"':""' ," 0) , rrrt"; ; \-' i"""'l~~ .. .o"'\ ~.<:- ~':'" +'-...:"'l, ""0" '11 ...... ..:.1_ ~ ...... _ ~.:. _ - ...... !-"'''"'- _ ..... _.., --_.... _ ..... .:::J . --- """ _ •• _- "'\oooIIoW_oJ <J_~ '"" \1 __ 

?~OdU~~iO!l 0:: z i~"lC fer tl:.c d.~~~~:."ic·~ J' ~v , :'0t'~'1(;vn ~:"~1~:. ... t--e:,o-o~-~-::il:li'O::. 
.. , ~" • , -~ ""'I:'C' .. ·-·n':! -<: ; .. ~o ~"". ~r.-::..--c,.::O-'~_-l-O::-ljO\l:::\ .• "':;J - - - - -' 

The ::ost recC::J.t o.:lU cc!:.p:. .... ~~~8n~i\"0 r..t:.'.Jl:'\:;D.tion on tho d:'~~~i~t i!:i 't~t 
v: l:. C. D~~"!l~ ~, Vl::"OSo ~:':c~1::"8:-~~ a:li d.0:2..il~d c..c~ou.::..t Si' ........ ' \ ~~:..zc.:; ~ll 
,::.'cvio'JZ, co:c:'~~:''buticns to thf::; ~colOD' .2..:lc. cor::.t~·ib~tc~ !.1'l:.C~ ne:.' c~t~::i:':. 

~~ ,ro~uc~ivity. 

i~cluc0d. ~d t~c 

Pet ~'olc~:' c sj,d. p~ ~:'''''OS:::-ul)l:..i c d~t e. O!l. i 91 ~ous r~~k~ 
proolc~s rcl~ti~ to O~~ ~e~osi~ion ur~ t~e~~~t a~ 

-- -. Co._ ..... 

'?.o.e c.ccezsiblc 
b~se'.i \,:c.s co~r;10tcd ~at'.~:~.:.~ J.z.::t:.~:.:{ 1 
or"" ell !\r.ov:r. :-.:i::e.:; ~d ~::~S?~C~S i.~ 

".;~o c.i.::;trici; \'Juri:) c:,:~i::l,Jd. 'l'~orr.or~ iw)o:-tc.nt \':or;;:i::.;::s '.70:'-.:s ;;'J.:.~vc:,rc.:3.. 

(;ZC(.:r''t r~~c.:ro j)Un.!l~'l'S 02..1""11.0:''' ;-."Orl: 1~Cnc.cr0(: ~'J.c..l)?ir.s u u~ ul~~::; ~t:l):L:~~:.':.iv:: 
0:'" c.:;·:!:o~. Su~"'.Lc..cc ocoloLY 01" the Ci:;tl"ict '.~:~~ l:li).p~~(l v:: ~::.l~·!lJ .. ·~~:::~l~t~ v;. ... 
~erial phc~OZ=~Dhc. 

o! OrL~ rras €OU0::0U!; ill ;:;u?:91yi: • .; ;,:.c.:;>Zo j1 3.ssc..y d.e.t~, ~d. S ~:".~~:..:l i:::'o:~::;,:. ~5..~~ 
C~ t~~ ::lill~z. !.!ccs::"s. c. :.. Jo!l::J.~Cl: ~c. t'!. ? Sto;.,~: .s 0:" .. ~~ ~\;c.~:-~l 3\.::""~.:.~ 
c! 1:i:c.cs ccop~::"c.t\::d th::ou~o·~t t~0 

ox:.:cir..::..tion. 0:- SC!:lC ot tho .::t.:..f·~~. 

CCurS0 or t~u :?~oj~c-~ ~\! ::;;.:...::.~ ~"::.5s:''b:'c ~ 

~~. Sto~ms joillcc ~he ~it~rs :~ =~?pi~5 



I . C::COGY 

Cc.:b:. ... i\l:.:. G~CJ:li ~~ ~d zod~C;:lt~::: .. y ~oc2::z r~:i:::.3 i::. c20 
C~rbo~i~e~o~~. ~1e Ge~r51 ~~c~l ecology iz ~~ovn O~ 

Sf; c.~C:l ~~;::-y z-o cl:;:; ,::i t='i~ "';2.:0 

C~~v~~i~. ~hG ?~cozo~c sc~~c~co 
::.o~·~ly 0:'"' lir.:~=tC:!'0 ~d c.olc:::.it~1$ '.-:i tl1 
C~~czo:i.c l"c~l:.:; i . ."'lcl'l!c.e p1'~v:~ bo~o.: 

'0'"' ..... ~- .... - ·vv __ .. . 

to 
"01 ~ •• ~. 1 ___ ItI'-' _0 

r 

l~O fe~t i~ tl:ic=e.::;~~ ' ~~:.:::ly ct tl"lc s:..:~nc.y b ~c.~·\lro ~s:-:o~\.::.~ec. "J:r ·.::or:: ~::;:;::.::.:s) 
TI:"::ch appe::'~ to bo the o:uy l"'o:;:; i ls tl:~t ::~·'o/·c ·oeon p:c-c;:o:'Vcd~ ~~~:- o:=..:.-; :'O::l 

rcc;ts O~ lj:-C-Cc..~b:'''iWl Sl'~i-;o C:.!ld c:-c.c cs \.!p~::~<l ir.to calc~"'cc~ ~c.z c-! t=.o 
~l ?~30 fo~~io~. 

O::-dcvici2.;: ~~C:. S ~:u.::i~ L:r~ectoJl~ ~c. 
D:>lc:r .. :' t~ 

-eho 31is:J 

~\!':~t::~c:...:.~ ~og~th(;r fOl"":l un ~);;:-.:: :.~:-!:::" cc:1.fo::-.!J·.::. ble; SCq'l:8-:'C~ 
to ~~:i::'::' ·~C;-';lQ.:!.t;;'0:::izlg <iolc~itic 1:l.:;: 0:::"Co r .. c.; :; ~ COri-~ ~ill i:lS c2::~:"4.; 

hG~::'zo~!:;., ':.T'\.:.l:-oughou.~ th.e 8 :::'1:~!'\J z;~c·~ :l o ::. :: 0z :j il~ a1"':; ::-:..::-u~ 

~lc::.itc 

C;..:'t~ C;;L61--2.11y teo :9oo~"l~T ~::'\.:: ~ :;:· ::" ·\-8 d !\');." 1~ {::~ ·~i ~'tic~tio!l. 1~0 attc3)t ~~:: ::.:.:~~ 

~o tif~el"'6~"~iQ.t0 bct.\1GC:.n ~~-:: ::' .. ~"\) ~ C:;c.o\ri~~.c er..d Sil~::~ :'to..-;~"':'tio=.:; i::. 

'I'he Pe~cha i'o=r:.e.~ior'. CO:1S ~':~~ 0:" d=.:}\: ~·i s ~ilo !::b.::le ~:.:..::....:, ~oc=-l~" 
e:.:c :!.osez s [r·:-,,11 lby cc::c:'''CtiG:: .. 3~ f~.~: ~::. l:.:r. (.·;,: ·~~ :;,~ l~~'~= .s o~c~· n~.:::."- .. ~::.c ";~,. 

':'!:e b~[;cl layers re;;. 't di SCC~1 z~o :;'"'~~:.~ .~~ ,~/ 0::' t::'..:; ;''\.:.:3 $.~lr"'-:"::l;l !~il:::':;.~ s..:::..:...:.....:.. c:.: c::.el..::; 
"C: • .a"t -:r.::..y be Cl~ r.~ch a~ 20 f·~::;t :;; ~:""v':';'; ~:!.i.C :"':'\!..:.' f'~ot c e.::;!!y :': :... :~~ -:;:0 ~~~ 
~p!)~a. t,he ~ale e.V~=~~5 e.PljrCA~ .. r~2.t£J.l.y lCQ fac3t ill. "C::'icl·:::'.~..;~. 



:s ·:~6.ccc. i~ u::itz rc.~s::'~s in --.;~i(;~c':~ :'::.'V:r. .e, -let: i::c;:o.: to ~::'~';;I) ~e~::" :.'..::.:.7 
'u:''' ~:~C ' 2.r:..J'2~S a:-u co.2..:-s01~' c::":/'~t cil i!10 , c::c. so~e ot ~:.e:: ebo~c. ~: ~h c::!.::oic. 
Z:C=3 e~~ ~o~~l f~~~cnts_ C~e~~ ~or=s ~cculcz ~d t~~~ laya~~ a~ ~~J 
~o:;:aizor.z. 'I':'e s:'c.le is c~lc~0c\.!s, oc~ul""'."i~ i:l mino~ c:..uar.titio:: c.z pc.t~.: 
bct.~ee~ l~c~tone beds. 

'l'::'e I.ake-V.::.ll ey-Porcha co~t.:.c:J.; is 

SC~i0!: consist~ c:: ~-::3:~::~·;;i~ th::.:::. 
Zone. c~lc::':'QOUS s~r.d.ztC::G ~ 1'::'13 -:0 "~l 

~~c~s 0: 
t~::'c~~e::~ 

i.:::::?C'':) 
b..:..:: ~.;; 

J03:': c.0·~or~ed, ou-: it ~~ ... ~ be in execs;; c~ 2,000 tco ':~ • .::.t ~:::~ b~~c is 
~ :;~~ c-: c.~:: g:2..y 0:: o:=-07:n s;.cie tl:~,,; loc~ly con"'Cni::z )-c::~ r..::.::..::i::.Ze 

·c:;~oc:': i..;; pc~::·ly c:-"'Posad it is o:"~e::.. difr~icul-c -:0 loc.!:4'~~ ~2J.c; !..a::c ... lr:.2..'lay­
!:. .. ~.;c.~le::.a cvn~act. b g0:l~:"'al;l hO\7~V(;::"; "'C~6 't~o :~o::'=~tic::.s r:.:c.y .~9 c..:.~­
'ti~.:-~i.::::'e<i frc:::. a diz-::..r..ce by t~ei= co::~::.;:stin..z s~aocs or" 7:~::.:~~e::::lS : -::'0 
Lt.:·:a 'i/e.lley we~thers ~r!:ite or lisht g-'~J -;;:"eree.s the ;';:asd.::.l0na \~eatllc=.s 
to .sl:ades 0;: c.a:-~o:- ;,ray 0:- . of b:.~c~;n .. 

':':'le ~::-inciy~ typez or . ~= .. t:"""~z~ve :'OC~·: £:.:'a !:::~.nite ~:..:: : : O~ZO:":'''';0 ... ~;:'e 
g:-~:=li~(;; i~ r;r(; -C3:1:.b~"'ic.::; tta ::onzcni ti c ~ocks to~:et!;o::- ~O~ '.:: c~::?csi~C' 
~ba :ic:iit~ of prott.ble Tcrti~~y ~c. 1;:e:: ol(~6c.t phase 0::.,' :'!:l~ ~~~ol:.t~, 
~ c:.~~,: :::cnzo:::ite" is cut oy que..:t·~z l:!:c:.zolli~0~ ~:hicil. :"::l t~::::. is C~~ c:,l Co ~~OC~ 
of ~~~~z-te&ring ~oLzo~it&~ Rel~tec ~~ o~igi~ to the b~t~olit~ ~~~ ~~~~z_ 
s:l~s b~nd ~~~ll l~cco:iths . of q~~rtz-~c~zoLi~e ~o~~yry ar~c o~ ~~yolite. 

:::):~::u3iv~ rocl{s cover l.:;..rsc p~";;'~ of ~~0 SOilthE}:::: u::-e~ =ou-~,,:ai:.:s, ~\!t 
c.:::-o l!.~ ted .. 1ti. t~in the a::"e£:- ~pp0C to !~ :.Caci ~oc. outlie:::- or. .... a:lC~.:i -:6. 

__ O::-:;E;:'..c:..:;)d trGl:l.tme:4~ of t.he i~cc\.:.~ i;:coloec"Y is -:;0 be :;:c~c. in 
lJ! ,,,;"'a:.' oS 'o~l€>t in. :d 

'1' ;:(: [~ :rf.!.r. i:.o i!;. u ~edit:.!! to co~::~::;~-sr~i r:. u d r\Jcl-: i.~ \':~:icl.: v:"~l;.0~1'-""'::;J 

~~ t:l0.: ;·::-cco:::oiL.cn;; :r~b~~"d il~c! ~\.:..:!.rt~ n:-:d bi~ t it.:: m-~ c~.::.ily v ':'..:.i:~~ \':i-:~C'\.:.-; 

't!.c; [;.io 0 f [;;. l(:~!:. Tl'lt) c~tl!ocJ.C:.~e cryz:'~ls rr.:::..y Cv ~s lO:-:'t~ ~s 20 ~:::;..; :':':~J. 

cc.:.;.:o~L:.y sho~~ ~cr-~llel crient~t ion. ~"'rosh roc~.; lZ . Z-=6.y but on :f:8~.::t.~:-:..~ 
~ r0d~:~~ colo:- develops. 

~~clG~ed by toe ~UY~itu s~c s~aLl ~0noli:'~~ of sc~i~~ ~d ~~~~=i~~) 
E.:~G. cut~ine it c.r0 pCZ7-C.:.titc £:.nd c.plito dil:c~ ~::-::..t ccn,:::':..:.lly do ~~-: 0XC~~';: 

~ f~w feet i::l -:nicl!:~le:;,s. Cuttir~ tho pc~!?.tite e::d allli~c i:1 t\!::-~ S=~ c.~~ 
::;r:':':1 0:::- blcck dlilb~~o dik~z~ no~': ~ltc:"cd ;0 c~idiol":'tC. 
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5 

~.::J:".::or .. lto.- T~0 oo.rlio.:;t p;:c:.zc 0:' tto TCl~tio.l'Y clthol::th I:; a cl.:.~~ ::.:..cc1:t~.:::-.i:l",:;,~Od =o::;,.=.c~itc cc...J.tui::;.:"'-:'S o~ico(;lao\j, l"orth.:1.to, c~z-;~t !. .. ~~, ~~!.~o, ho:-:.:.'blo::':"o) biu'a ~';.:l) end c.CC",:;,sOl'::'uso 7.;:') :-ocl: is not eXr...o.:lCC .... ii, tl:::':J. t::;. 0 e~e~ ~~pp~d, but c~o~s out a~ound the S~'ise co,~~~ , miDe in Tc~~ C~on. Ee~c i~ is inVaU0c, by Qu~,tz uonzonito cc~~titUting tho second a~d ~ost 'r.':dely di stl".i'c-.l tee. p~a.:;o 0: the b.:. thol i -:h~ 

.£ .... ~ !:~-r~:: ~o;:zoni t e.- l'h!.s :roc~,~ i$ cC:i:!)vzt:d 12.rgelJ' 0:: l"eldzp=-­
~c~t=-i~e ~!ld oli~oclc.se h~vine b~'(;n id~~ti~ti~~ iu th~ s~ctio~ by D:-:-'-".::::l:> ,r~o s: '/OZ; th3 c.";c:~~:.~ 1 c~1tS-:h of :.'c::.La£,p~" C::y~tal3 as ? t:!:l. T~o pl~~iccla~e :!.s zc·:ue~, ty?ical c:;,~ystc.l:. sho~; ~. l"'~:' ?in.::::l~r. cC:lte::-s and ::.~·r.;i::..6 ot li~to~ colo:!,'. On 7:cat!l:3~ins ~ t~ c i~-:c r zo~.:; s dcco::-.pose XOl'0 ra!l idly t:::.c..:l the OUi:0:'~ c~"...!:3inz e:::poscd su~t2.Ce~ to l:~\"'a l:h.\~ plt~0d a.!J~arau;~ 't~t provic.ez a hel~~~ c~it~~io~ for field ide~tiric&tionv ~u~~z is present, thc~h .:.t CW1:.:C·'; (:;0r:.or2.l1y be Z0C=. in til.:: h;md spec4:e::l. Bioti to ane. r.or:J.bla:::.e.G CC~ll.!' :oc~lly ir. ~ll t:I:OQts o 

:;.l:;.::.."t z- be~~r :t..'1t: !I1O!lzon i t~. - ~nd yo~e~t ~se 0: t~e 
~onzo=ite ~h~t iz g~~ e:::. ~~e~h 
':'t:.C! rocl\: is predoZ::Dantly ol::soclas~ C!lQ pc~thi te. Feld~p~ crystals UVCl"a6o about 10 rr~(t in lengt:' alt:r:o~~ excerJt:'oI:Z.l individuals ~y be as long ~s 25 n::.'1. :::'crnble::ci~ c.n.d. bicti'~c m:;;;; :;.l;;;o bo recogcizec. in the . hene. s:}~ci!c~.:l, but ca~etul e:~i~ tic:::. wi. tr. .e, 10~ is :'\3'l.ui~cd to d.e~ect the C'::.Wl C::.:~OU-:.t3 of q,~tZ that e.:'i:'C p:'c::se:l t. ":.'.!le :,cc:·: cont.::.ins abuj.o.ant =e::.o:'i t :1S ot clsr:·: color bolieved by Dj-i- "';::J. to !'e~:-0se;;::t a.l:t;erod masses of ;uor..zoni te o !':::'O:Cl the e::rlicct phasa 0;: the bat=.olith. The.:;a ):0'::'01:, ths he.v€: rO\.AD.ueci ou ~li~ez and. een~;-[llly do not e:;.:ceec. wo teet i:l 10:G.3e st diLlensi 0::-1. 

1r.e c;.U:ll"tz-baaring monzo:-.. i"~c: is c~t, by ·l:\l::e;-o .... s thillsl'lect s ot ~~lite ~d it enclosoz largo. irr~ul~ bodies of pe~tite. 

h the field thc th;:CE) pbaze;J of the;;'~tholith·:nay sone!':!.lly b~ .:u;;;­tinsu.L;:hod. b;/ dlftt':rer.c(;s ill color ar.d. tE::xtu.:.·;; -- the !:lonzo::.i to by i ts <i~:,~ color) t~e Qucxtz Eonzonite by i~s medit~~ tektUXp. and. ·zoned telcs)~s, t~a C:";'[.;.r~z-b~a~ing monzon ito 'by i ~ 5 light colo::- ene cvo.rso te:~'tu:e. . F:c:r. th e P:"o-C~"U:'i~ gralli te the monzer.:;' t i·~ l'C'ock!:: '[j.;;.y be recosniz.cc. 'by the f'act that the quu.:-tz is not present in su.f:r'ici 60:' t D.;::1Cu!.!t s to sho .• conspicuously on 
we~therad surt~cez. 

:;U~_:~~ z-mc!:..zoni t e 'Do~nh:v!'"Y. - r.[f"...:i!J · ~c(!lr 1"or~ d11{w ct:.t·~ in~ ~:'o:rO\!:l~cst ;.t~se ot the batholith, c..:1C sills i1~tl""~C ~ J. into the ?aleozolc scd:=:e=..ts.:'Y rec:·:,3 ure~nd the ~t~oli":c.o 'lra. ~: sills ::'::" 0 ,:c::lel"'.:lly ~o hiGhly altered t:"at li~tle cun be judCed rC~a="dinG t:::'oi:' ori s ~l. co:,;positio:c. ~um't= and telci.:par occur a::; Dhonoc:'c'YDt ::>, but ·~h.c I'ol.d~ ~;c::.' :s n:ostly -'~liloct)d 'by zerici'co. 7'.0.0 roc!\: is whito or:. .,·;.,';):;b: cxl)O;:;u::o but tu::.~..::.::> b~o\'.tn on \ ... .,)utr..~:--inc. 

T:'lC di}:o~ ar~ less alteNd. -chc.n th e !;ills, <~"l.d Dun.ho ho.s id.;):::.tit:.c~ tea co~e~ p~enocrycts of cortain 0~8u}llCS as oligoclsse ~d pcr~~ito. T~o rille ero-.mQac~ is of Cl~rtz 0..'10 fola!::p~:-. 

- ._--._------------------------



'. 

':::hc C~c...'1itc, tho l~~leozo::c ~:: o~:'::~~t;::'r'J l"'OC::':;~ 

:'--0\::(;3 :-re c'..!t t:i ~U::!CTO'U3 l"'t.yoli·~ u di.:-=c~o 'Iho l":::/'oli~c if; c. c.c:.:;~ .. -;::::.'~ c to 
S:'~~:t"ich l"v.:;l~ \'ih:~ loc::.lly co:--~~e.i· :' .. s :.:.:::~11 p~e:lccl·Y!Jt~ ot c' '!.:-;..:~-;z ~d i\::ld:.;~:..:.· 

. ~~, ~: \., h-! C.:l.~ ;-e" "~ "' " y """o'-~ -0 Y .,; ," ,,,~~, ~on""- ~ J·,,c "' ''' ''' "'\,,,'" c .... : '-.., - '-'co---' z r c.' i- "" ~ ... -- ..:> ~-... ~- ........ \ . -J ~ ~_._.i""...J,. "" ...,"".t" ...... ... "'~ " ......... Lt ~""v,.1",; c-. W .. 

l:~nd. spOCim0:.le 'l'ce dikes l~G.:lCO i:::l. \'1i<i·~b. from e. i'oot to W 1\:)ct; J.;hoy h~70 
v~:"ticr.:" or r.~·ly vcrticcl z:!'.:J.c~ e.nd co~,::o:lly sho';; cloccly s:;.::ccC: jO:!.::lt~ 

D~~ll~l to the ~ls. ?~e G~c::tcr ~~bcr arc ar~~::lgod C~ ochelon. Long 
di:~cs, as 't!lose a:'Ound ~t..!l .':";:..l::;J.:;i::. ?~.::.l\:, show abrupt bond.:; c.lons thc1~ 
~tCN!!S. Ec.sterly, northcc..s'(;c~ly, ~~c. northwestorly ~yst C::s ~o.y bo 
roco.;;~zod o~ the ~0010i;ic =~? 

!·;ortlJ. of ~c 3ig ':i:'c=ec ::r.L'1~ i£ u ~~ll rhyoli to lacooli tb. in tc.G L::.ke 
Valley to::~c.tio:l. T.::.is evi.:'.cI:.~ly ~:.s f~e. by tho log dike that te:::ni:::.ateD 

. oj t~:;) 't;oot r.Ca;" tho E~c~lsio:: ~~~O. 

! 'he ~dc:;i':;c is " "-"" Y b-'- ~" " '''''''' -· ~-' 0r ·;~.o- l ' or'C::l'r~~";C · .. r"" .~ ""1"+'" 
. I "- ~..., .. V \. -- ,. !i;,;_ ~ - ~ . ,' _ J ...... w - .. """ - •• ...... 

?:::"C=,vC:.'y.:;·;;: O~ fG.lczJ.j:J..:' ~nd r.o:,"nblor..c.c. 'Z::.l0 !,l:c;r.OC1~yzto arc cc=~only 
~e'.r(}:-~l ~illi::e~crs lor..B~ o..r.~ ·~hG~l ~C !:)O clcs~ly slJ~ced es to eq\!~l 0:-

e::ce~d ".;h~ volu;r..;l 0-: tt.e Grc~C;::~ss. On the hill \':c .:;t ot Cc:?::?el~ 3-..:.c:·:lo 
::?~'csp~ct the bedciin,s ot the lavu is obscu:::o. 'l'entz-.'tively Di1thz=. §/ r.~ 
co~rel~ted ~es0 cropp1~s wit~ tho O~~jo~ ~dcsitc of the~uthe~ O::G~n 
I.lOU:ltti~. 

.Along the Ir.~r8bs of th.:: 7crt:..:.:-y b:l~olith 
I:let~or'phic o:tfacts t~ t v:..:-:; \·:ith t h~ir ori.:;inal 
their proximity to t~e i~tr~~ivo. 

/ 

?~co~oic ::oc~s s~o~ 
oO:':l?o~itio:l 

The pr~C:o.:::l::':.~iz.!l G"~':.:::. i'~ e ~'1d. t::..c ?'::l~cha ::,.1"'1'> 10, evc:.:l "he:".:> c.i::~ ctly 
i::l cC:ltact \7~ til the bo.t~oli t:::. ~t i~ ~ nOl'~hern end, z!10\"Cj no !r..J~:::r.orp~:'~ 
C~~CO~ th~t serve to ObSC~~0 tr.air ic~~tity. On th.;l ot~c= h~~c. tho 
?.:!leozoic limo~tonc ~'1d <io1c:l~itc::: ~ve boon rocrystclli~cd. rc?ls. c;;~ w:'t~ 
~ili~, o~ cOllvorted to £ur~ctito. 

I:o,L::.cc:ccnt o:t li:::c~ton.:: t'j ' s i1 ic n io mo::;"'.; ".i o.c~:pr0~J. i:.:. t h0 lO''':.J r 
(:~l ?u::;o), beds of the Orc.ovicic !l-Siluria!l ~o CJ.ue!lce, \':~ic:: ~::or: ::.ili~i:'ic": 
zo~es ~t ~cny norizo~o to the ~::thorn li~it ot ~Dpins. 7~v ~olc=itic 
t::~ction 01' tha zz.::;,8 zcC'.:.ucnca Cc.s been less susceptible to sue:: ::,c)lz.c.:.::.cnt. 
and cono~~i'Y th~ ~ilicitied zon~::: that do occu= lio uithi~ a ~c't; h~~'a~ 
i'eo'~ ot tho;} 'ba".:;r.oli tn. 

?ho dolcc itc.:l al--e r(:c:)'~tclli zed clcnc; tho nOl't~crll P~l--t 0;" . ~c ~::'-!)~ 

to tha l~::li J.; of I"'~:ppin.sQ Likc'::izc the I.::':cu V~lley t'orl::.:ltion, .:!lo::--::; :"; ;:; 
o~tcrop bet~7ecn tho Little 3uc~ cr.c. :S:·:cel-sior Dines, is fo.,. tho ~~<J.::~~:: 
!)c.rt ch:;;!lgec. to cC\lrso-te:r.to:ed Ir~rbl.o. Li=.estoDcS ot the :':a£i!a.l~na. I5r.:>'.:.::> 
show smilo.r citeration in the ~~?his mine ar~a.., 
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C.:ll"':lot:l.~ad lc.yors . c.1~O CO:~=.O:l ~n t!10 t,::; ,~l ~l ?\.:!,;c bed.::, (j':!J(,::i~~:r 
·,·,itl:.ii:' thu lor:c~'" ~o fc~r::(t Do~~c ( ::!J.l~not G(..d.: uru u.l.~o cc,.;::.:o~, i:. ·~[.o z..~~0 
V·"'I' , ":::'.,. ~'o"l"~ ''''~·l· 0" "-- '" - ... "'_'" J-., 

? 

~!3 \"';,~: us iu t:.c r:,ic.c.lo and UI':)('l' ~c~ · t;; ~~ou.!"l'l t~"l3 Zzc61::;icr ::.i.r:o ~!:.d c..:c::: 
~~c CO!.tc.ct \-li-ch tl:~ rhyolito ltJ!co:~.i t:: ~, o t;t" o~~t. III ~;:o ;':,,=lj!l::~ c.=C:\l ' 
li:lcstc:10;J 0';"" tl:o l··'o.,....dc..lcnu ,.,u-~( .. ·· · ~· : /' .. e ·0r.~ ...... (':i 1t lj~e~ <1"0 cc·.,,....- ... , .... :. -r",. 't.~4/.- t::..:.t - .... Col .., ~ .. J ... ... '-".\ ~...,- • - .. \.4" ~.-.J"" ~~ .... w ... w'-' 

cs.:.. ... ~~cs cor~sic.crablo ~,t)cl:.lc.:-t ~. :.:. ;I'n ~. !.1 i.~ l to: .. ~t1~n i= n:O!iJ~ ~o:"o\!4"1ccci !.:l t-;:o 
Z~:1~:.J) ~;10 r:lo:t"'a ~~c~torly 0-: Vi;:;'~t.;l; ~;:; :.·.C0 ~~~G:' :::'~ : .:lJ tro~ the CC:lte.ct r/it~ t!lO 
,=,~~~clj,i "C~. 

Srocll rod io!) 0: ~~c:.vo n"uf~n ::, c!'l~ (; !· l ·;;;i:::;;. cro found throud:out t~o ~ol c::~ t!.c 
pa:rts 01' tile Orc.oviciun-SilU!'!c,n ;;c('~u()r..ca. Veinlcto 0: o.sboe::.to:;; are co=r:.o:J.l:r 
associ~ted pi~h tho sorponti~. 

~31~~~0~! ... ~U r~ ' ': G ·'~ (') 1 0 . ...,,r ________ 0 _ __ • ___ • .-.0.-

r 
~i\,,·7"· -.f"t":'lC- .., O"r:r~.",...'~. ~'i'1r' a.-u-:~v •. ..• t :' - (' ~ ·I: ') c(" ., 'r4' \i -:-- 0 -:'. -~I'"'II ·1'l '''~''''''''"'~~-;/1~r_~_·'''o_''.··;<~ -_. ~!.:.-~'_+:~ii ",,_V-.Jw w _J_.~""._';" "-~i .." •..• J_V .. ... 11 ...... "" .. _ . ...... _.".....;.. ... :, _.. "" ___ ......... _ 

in .:.::chi~1£ a~d folc.i~ of the ~Cll.cOZO~c .:cci.r:;cn·~s ::.t t~\3 ~.o:-".;he~Y,,: · . c::.':: o~ t::"e 
ll~~aft J'l..!1 ~1tic11no t~O!lCi1l2 n.c~th\t;e~t. ~:!d plu!:l~~n:z j .n th~ ~3.Z.e c.!.:-cc·tio:l · 

. c.3vclcpcc. clC!lg ~ lirJ.~ b6tr:O~j.1 t~~ ::;1.1",,·(;;.. .. Cci:: .~~:~ ~:lc. ~:t3rri.rr~c r;~r!d::s~Q S-;:::-ct~ 

alo~ the ~·;~~te=n flc.rj·: t::0l'~ i7~c.:;~~:e.:tl:r ~rlc! c.i.!Zco:-c.~:.: ·~ . ~ :r :':lvac.cc. by' "t~c q,~~=t=­
beCZ'i.nc monzoni to und ~jor(l cut ty dik<.;.:;. ~d ;)ills ot c;.~:,,·J.;z =-onzc~i ";0 .. !~o:-~h ot 
t!lc arec. o,l'l'ec tad by t.''l i~ i'old -chs E:tr~i:3 i~ ~h 0 l~~lcczoic roc!·:s tur!l L:O:-~ 
~orthor 1:r cnc, th.o rcgi onul dii1 1::: \;(;:;;t' .. :,,;:.~'d (:.'~ i:.r.-;jl.cz u v.::ra::;i:le b~t7io~r. ~ ~d 
40 daorec:.. 

:.)t:,r)(~rimposcd on the r,c.se And rlcr";;:-,8;:.;.~t fl:;;.:.!.~ of the ur.tic1::'::c :;:':-0 ::::i..-;,o:­
flo:,~cs whi"'.:J troncl b~t"'l(,;cn 1l0~·t~1-r:.~:rt::l ,-,' \!=>t one. ;'\,Orth'.'1cs·~ .::,I:,e, ,:::U:'ch :91uz,:;.J 
no~~t~~':cst ~r:1th tho c.:.:i~ of thi:J ~!:::ljcr· · ::ul ~i. :"~(;,!;~ c::~ll aructura.: ~:'~ be~t 
Q.cv010!J0d c,:::"ound tho :i:LD.~:ir:l.:lC :!;i:;o .::,r,.c. t !.C ~i(;kc~rcli to :Li:lc, bu~ ::d;::.il~ l'lc~­
t.::e~ VJc~"'a o..l::so r:.:lIJl)cd a~ tho li::2.2..1'tel:' =:.i:.r::... r~~r;~:r ero illconspic~ouz c:lC c::.!:. 

~c'ly bo dctbed ','/ithout th.o (..io. cf e,tit<..:ilocl l:.c:pl)inG; yet. thai:::: econc::::.ic 
sisnificancc;; is cOll3iderublG, c,~ l~:;6.-zbc rc::l~:;(;::;c!l.t ',)oc'ie~ ,e:'e co=:.;.cnly 
:'ccal iZF.lcl alone 'their crest~. 

:..l01::3 t!lO ucst·;:."'n siue ct ~:~(; Gi~t~~.c~ ":la ::')~l(;oz.oic roc;-:s ~vc ~ p:-.:3-
veoilinl woztcrly cip, cut t:'r; :;;tl~u~;tu:-·c :,e:.·~ is co::,lica-:cd allC c.-=i:::::,tec. by 
~ :zyz~r...;::;. of no~tr..-tr0n.cling nC~~"..Cll ~~\:.l:c::3 \':h it:!!1 l:-:j.l-:e uI> t:l:..at l>~.::.'":. l::!.~ ::..::=.ec. 
,.',., - "'0-.,.,,,,,-1,... ·":'(;'I'\'"""'tt 7'r.,u.L'.;. zC"'c r';"i'" zc.,.,G: "" " +,..,.,.r:~ -"-"o··c,' t~c 1.;-.;-'" ~ ," --.",,,,i--"'_v • • j../\",o\J.llwl-.J ....... \J .~ V _. ..1.. ... -." 4. • ..., ,,",_~"""' •• \..a..l W""'J.. _ ~-"'..., ""'- - ..... ~_.,;-~J . 

'~o~h to th~ north anci. t:-.c ~0U t:l; it 1::> o;.ly e -::'::1 fc~t r.' i ,e.G ~ t t;:0 Co~?.:;r 
:7.:\:c:de ~rc sl'ect on the no:th, tut i~ ~':i d;.;l:s 3,,:\.!~::\· .. a~d 5.:ld is ::ec.rly c. ~::-:c:a 
c: ~ :r:.ilo in 'lidth c..t the Stcv ·~!". £. v:~::: ~=.!.(:-c,:, :!:i!lf;. 2.:os-~ tat:.lt~ c.lc::.::; ~i~ ZO::"\l 

c.ip ~t [Li£~ c.UZlcs tcwc.rd 'tnr.! c. .... ::,~, E;.l-::::'OUi;: \':~;:!~~':~rd-di?pi::~ u!:6. v~::·ti~ 
rruc-;ure:; arc;; uloo p:"O::;(;L~. '~':"':::c")!:' 0::" 't!lf! r:-.c~c .. ~~ul.t~ c.::-c cc::..-:C:::':,r ::;:::-:':ca. by 
sil~cified breccia w~ic;: 71catr.(;;:: inrcl::.e: -';0 :~()~ t:.i::ia~~o :::'o,::;:.c:':::;. 

;.5 the l"t..ult~ o~ th0 'I'o::-r;cc.c-~(;l:~et"~ z.C~G c.1.sl'l!;.ce t!:l~ ~rC~Ct:~t ::?:::..s~ o~ 
tile 'l'ert ie:"'J botholl t~, i ~ !'c:':'0·J,·3 tr:.c t :':"act\,;,r::n~ C~Cu..-rCcl .::::'tc:- tl::.e ~-:::;: 
',',::'5 lcrccly consoliC:U tt,;d; yot ';;~c ~.~~.;::; =\,;,::r~ b,c_v~ !cr::ed ~f":'0 t::'~ stt.,:;.; c:~ 
'l:e~ti:lry Iti:leroli.zctio:l WCJ..:;; CC:;'ljlc:e~. ·:"~:.t -:,~y he-.;~ ·G:~c::-tec.. a ~jvr co::':::vl 
OIl 0:-0 deposition is i~c.icctcci. by 'en" fee';; t~ t tr.e lo.rGest milles in th.a c.io:;­

t=ict c:-e 10c~ted alo~C the fr~ct~rc zc~o. 
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. ' 

- second systc~ o~ ~r~l t~ult~ ~~ c eQn~r~ c~ztcrlJ t~c~~o ~~~t~ 
o~ t!:is sy;;;;~e!::l ' dispkc'0 tho~o of t::;.o To::pca.o-Bcnr.Gtt ZO;lC c;lQ cVicle~;l:r 7.''::::-0 

for.ned utter mi!'lcrciizutio=. \'las cc::::!pl.ctcd. Su.ch faults al·O espociall:r ni.:l:<;:::-ct4.; 

i:::l. the c::'~ 01.' ~e Hill 'top mine r:h0r"o tb,,,,ir" cc:::.l'lc:dy 'br<:.r.cll1De pe.-:tor::l. divides 
tiltJ J?aleozo 1c t en-ain into a serieo ot ~ll blocks. 

Lir:eralizin.g :;;olu:'lo!'l$ responsible fo:: the ore d~r..csit~ \70::-0 C;.ct::'...,e du::-i::..Z 
UZlC, ~o-: sc::e tbe follo~:"!ing ~placC::\;Zlt of the T~l"ti~::-y b<lJ~:':'o!.~,.'~::'o \7!:~:-:':'::.. ~:.~ 

:;It::-~~va itself, sul~hidc~ uo::-~ ~~z~o~~t~d in:;;ido bodie~ of ~czz~ti~Q or ol~ 
r:e::-e p:'ecipitatoc. :?lolJ.,S fissu.::-~~ to tor:: voi:ns .. 

Solu"~ic~s ~c\i~ o·u.t ot ue b:,"~hol::~~ ';!crc Vliaoc. '.Jy ~:'"i:!.c.J;u.::c;~ ~c. t~ .. -=;;.c::" 
i~i'll:c~c~d in t!:le ir coU'sez by the z· t~c.l~u=~ r:.t"~i:i;.u<lo o:? {':"""':"j~::"'\~ .!.CllS ~t:.~\:..".;2. 

~2.s. ~ :. ... 0=iEtGC. i::.!"'U t:. .. ~t:o:c.. ue "t7.:.;3 of oo,ozi t for=.cd dCJc~ct l~ .. !\:~l.:r C:l 

-C:':G solubility c.:lcl =~aotivity of t!lc cC~~~;':·Y ~C:·:. ~:Ih0~~ soll!-~::o!!.s ~~cl:vclc~ 

cia::..:; :-tis~rc:; i:1 the :.. .. cl~tively ~:,~ac"~ivo :9~c-Cc:fb~ia!l g:;~i~o t::'~:r c.~Jos~ c:' 
!:li~:!~c.lz as n~_"'ou voir.-tilli:lSs. :~~·:::~O the f'i.s-:,:=c::1 lec:.c "'~::.rcuj:l l!.:.le:;;:tac c:: 
c.olc:::i t ".)~ the e<!.slly sol uble and ~::.&.ly l~cactivo roc:: t7:.,!; loc.:.lly rZJlacc~ 'oJ 
si.:.l:9::::c.c:;;. ..:..lonG the Stevo!lEon-Ee:::.:ct-t fat4lt zo;;.e the mine:::::.l::'z iJ::::.g t:.,;(;::.ts 
locally po~eatcd :::~~ifyi~g crccl~ in t~e bat~olithic roc~ itzelt ' ~~ t~e~O 
fo~~cd bcdic~ ot lo~-grade or~. 

~ s~n10 scte~e ot clasz:f:c~tio~ div:dcs tho ore bodic~ i~to t~~cc 
r-"r:u"'~· (.J..'-) ,...t:"Irrt .... ':1_·.., ~·".--t o'"'~ "~,, """'-:-:' ( 7""""'" .. ) .~.: .:-~~ t"'J' "C ~':"'\C -\";"" ·~ ,~~· o''''':'" "':'·-'C'·-3 :--c, ... {r;~ . ~ _ ~....,. . -\;.ou.-'~~ _ •• ___ ~_~w\l_"\,;,o_, ~,,~ v ___ ...... ___ - ...... ""'-"' ... _ J,.. ,_ \....,~ 

rt)'pl~cce::lt bodies in 11me~tc:l6) ciolo::11 to) !?.:.'1.c1 n:o::zo:::'::~~o 0 ?.:i:: cl~$:;i::ic~:::;i.C::l 

. has t~e adv~t~~ of dividine the c0;vzits ~to c~tcgo~ic~ o~ ci:~~~i~3 ~~c=z~c 
1=.por-:D.!lc~ i:'lsotc.r as the base r~:et~ls a~a co~cC=::led. '::.'lO pc:=.:..tita c.~;,os::.ts 

:c.a',-e:lo possibilities fo'!" prO'a.~cir.z lead., z~c, ~c. cc',)"'~:" c;::ce~"w i::. :::c;:),.::'':;''bls .. .. .. ~ 

c:.o\,;.r:.ts ~s b:/-p::-oc.uctz of prcciouo :r:ot=.l:::. ?.ce ...,ei:!:;; i::::. :"g::::..:;.o~ :~oc::s a:-c 
=.r:gi"'lCll in their ~ossibil.ities for produciD.,3 base !:.et:::ls; ~O.Jt 0-: t!;.z.:: a::-c 
vamc;,;)le o:uy to::- their conte;'lt of gold and silver, but sc:n.e ::..ay proc.'l:Ce ::::::~ll 
~o~ts ot leud ~d zi~c as well as hi~-silica copper o~~. It is tr"~ tho 
rc:~lec e::oe nt bodi e s tba 1; by te.i:' the Srce. ~e~· ;;:,oUJ"'lts of 'base ;::o~lo ~ \"a ba~::l 
proc~~ed a=.d tr~ r.~ich in:r fut~e ~=oduction is likely to co=e. 

1..ttention is ~ht:.s cc:dined in thi:=: report to the vein ~d rC:91:::..ce::c.o::.t 
der..csi;s. Zxe.minatioI! of the pegr::.a;ites ~t the Ben Hevis, Grc.y ~lo. e.=.d. 5 
:<.uio~rike ::ines £odd.ad. nothing to tho account tb.:lt D~ ~as ~lr.:la6y giVe::l.Y. 

• ~ J " • • 
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1lcin ~~~OZ~l -~3 

ll:. the :':e-:~"i~7 &.tl:olith 

~.':e ':rc:-t ic.:-y bc..thol:: ~ is c\:.t by ~t=.~:"'CUs Q.uc.::-tz vc ins, sor:.c of \';::ic!:.. 
c~r~~ ~ish ~ercentcc~z of :~zt~ll~c ~i~sr~l~. The v0i~ ere s~erally ~ea~ly 
vc~ic~l ~~d th~tr prcv~ili~ trc~~ i~ e~~~~~ly. Only u tc~ e~cecc a ~oot 
i~ ~:d~t ~thouzh e7.ce?tio~~l e~~lo~ ~~ locally bo eo ~uch as ~en !oct 
~c:-oz:;;o :r.c:. vid.u::!l V0.i!:::: ce1"\"'ct o:-ci.i::..arily be t:..'aced tor z::oru t~n. a hee:-ec. 
1'ee-;;, :..lthou~ vein sy,:;";ar..s related. to a si~gle set of t'~ct:u-e::. r:.::..y pc::-::.iz-; 
:.'0::: zc't" o~~l. thous~d tccJ\i c.lo:::lG "~h6 s t~~il;::~ 0 ' 

::::~ \~ci~.L$ t:e::o :eormcd by -enG filli~ ot fi~C!~~~. Ge~;:c .... l:.y t:.o s \:J.~~:.c.~s 
~:": cc~cc;::t~~t0d tc~·,-~~,c. the cGn"crci ncrticnso me c:--:=.or. su2.~~idcs ~,..o ::~:'::.:lori-;e, 

' r:~c:2.C~ =.~d !i~'1.'i";;~o ~~t~cl:cdl"'ite, ;':."g0:r~itcJ c.nd tet:-~d~r.:!i;e--Ei (Te~S)r::--
~:'''C lccr:..l.ly ~:,,"c;;~c:n:;;, and c~r-3.:'''Q~·i to h~s been. cined tro!:l £~e 0"1." t~a o:c.i"':.:'zoc! 
c:.\~:)::?:..::.S;;. ":::121 ;;il--:U' for TIh~h th:::: v(:ins 0=0 san0rilly prospec-.;cc. is as=ociato<:. 
~it~ s~~e~C1 ~~gc~titc) ~d tctr~o~'ito, ezp~ci~y tetr~e~i~c ~hich ~~ 
car.:,· ~·c~c. 10 pe::-ce::.~ silver according to Dunh~ ~ s e~tb.ato. JJ 

;;:~c::::..y such veins h$.ve been Dined. and ,PZ'ospccted in the nort~o::-:::. . p.:::-t ot 
t~o b~tholit~, as at t~o Bie 'l~'ee =i~0, t~~ Ha~bou ?~OZ~~ct (fo~c~~y the 
' ...... 6r~·.e.c.- 'CIu ·-;-'-') t:'I-"" D-vy ... r,,~.,. +r .• " ·~·,,·,·.,, <::.,.,)cr , '" (~~o''''' ..... " ... 1y +" .::. ;:.:-"',...,' ... -."'r .... ) """'",,',- t:'..,,,, """'~ .., ........ ;.., I.. ... ~ , """U'-";.;,;. .~-c:>, 1rP •• _ -----_ v_ .6- ----- "'-- _ ..• _.,- 0-"'-'-.;" _-v 
.:..zy ;:cspect, tha Silvor ~::::G 1?::-OC)". ~t, th"" 3ilve:z' .Coins,e 8 :':::::'3~ e.:lc. t!::.e 
Cc·r·ot:~ Cl:rizti 'Dr'OS"06Ct. South ot ~~.:.: hi f.::::I::"V a~~: th~ C:lllcr:c-.Yi Poc~ !iz.."l t s 
2::-i~nd, ~:::..i S~iso· (forme .... ly t!:.c' ~tJ):US C~yo~) :mir:es. 

Sal?!-.id.cs rri tr.in. t~e vC!i.ns r:-IlY i·~:;::l: c.lr.1os·;; .30lic1 lc~ticul2..~ bcdi.e:;l O~ ==:.1 
be diz~l·it.'..lJ~ed thrcushout the qu:."r.~~ S:ln~'us es discreto cl--ys~ c.l~c; !:l t::'~ !'i=st 
ty:p~ ~e o:-e rr.i~e:-c.l:;; fcr:::J. :;;hoot;:; a :'(m i;::.c~cs 3Cl.'OS:;; anCL gez:.e:-clly noti ::0"-'03 

~~::l a to";! zocre feet i:l longest d.i=~~r£~io~~ ":;'ssZ!.y;;; of such codie.: Ol~ cou:sc 
g,i va hi.:~ ,erCe!ltu.:;0~ for lead and z inco The vol~e ot the vein elopos:'; s is 
~o z.::.:;.ll:, ho\'!cver, 'that they Ce;l:r:ot ::.zproi'itably mined e:,cept who::-o t:::'ere a:'~ 
g~c:! vc..lu~~ in silve:'. 

\";hc:"'Cj the ~u.:phido~ OCC'Ul'" a~ ~\o!~:~~ ,o:rcu cr~.!'~t:..~l!J:J a!l ut tho Sur..ri~a cino, 
,:;.;:.;:,ay::. s;~o\'! thc.t coppor, leud, c.~:<i :;i:-.c do · :10';; :r.liividuc.lly e:\:C~vd ~ fe,'; J?or~c:lt. 

· 3uch cie;.ozi t:. CQcld be :..~.ined to::- ~oc r::ot.:.ls .::.r.ly i: thoru is o.o.:.nd ::0:- hi5h­
silic~ o~es fer usa as. enriching fluAvs. 

'l'::c rr,~jority of vein::; ill t::l~i :>::"f)-C~.:-;-. L:l:l:~ j'o':,lo\": ulon~ the Q cloo of 
(::~~c!:0:·11..0 jil(0~, but thuro .0.)'0 :,1:;.) f),~:~: tn' ,:· v.:>in:.: :;i:1lilc.r in tl'\H~d c.nd 
;...i;:; ~J.~~ r..: :'0 ~o t.uv!;u of the 110rt:' ~': 'J ·,,;·,..:..::11.")1 1 en. 

f~"';:.e vGins ure ir~l='or";;ar.t 0;11y r'o:,: '~;l. '; i-: C'o;.'".:;ut of J?r~cio ... s 4:_u:cl~t 

cl::ie:fly cold., end les::: CO:r.::lor.ly 1'0:' t!l.8i:· .rluo:;.~::;:~);?.r. :':':::.nin.:ltio:'.. 0-: ~ l~;;:-; 
r:\:C:~cr of' ~i:.c,:; und prcspect:.:; ::;co':.ec. co::clusiv01y that no ?roductb:~:. o!.' 00:)?$::-, 
:"·:;£;.(1, or z.inc racy bo e:;.:pcctcd frcn:. !;heZG C()liOsit3. The r..:>r:dn53 i:wu::;ti.so.";;.)Co 
: :~c ::"u:10c ~cc e:.:;~ i ':;1 0 p~rt s of' the 2:: i:1 bo·:: ) ro ::;l~cC t, El~c:-: ::=..:.\';!~ :p:,:o spo~t, :5~.:::-: 

7,:.:;~ :J1'O~'r)(jot, Dona Dora l)r()~puct, Du:·.:::y B pl'O :..;~"ct, :S~0ka p::-os:?oct, G:'c~ 
~: ~·,~l :,:'o.::;;;cct, 1~c!:2io G ![Iinc, !,:o:r~:.:cr. wino, l\?.( cd.:l prospect, Eocle 01' ..:..so.s 
.- ::'Q::;pcc,:, ~l:.r ~inc. Sf"..r.ta C~Z ~".'c!'!~):;c;;" un,: .. · C : ~ "03r.ou r:l::.e •• '.11 uX~O?-; t:'.J 
;.'~r:.:;t. t.r .... la.::.~ n~od lla.vo boell C.~~Cl'lb.:c. by Um~\c;:u. §/ 



b t:-:~ no::'t~c::'~:l l':::'::'~ vf ~::0 '::' i :.: -~ :.:-i ctD ';: -j -t,,! c c::' tho HillJlio:? ::i.::e 0:;' t~o 

C 2.~ '~ c.::d ~::.c !':'c:'::ir ~ ~'c ;:;.ino or • • .:. ;, ~ ·, ; ;:; 8 -~ l :.:.plGc cu.;.cut::; ere locc.li~c Ci. :::'';)070 . 

p 

o:.~ :':·lO~·1 co~t~ct.:l bct:-:c~::. culc~ :. :.~:; c·..l Z fo=: ~;;:~ion..s e.ncl forn:::. J\iiorJ. :; 0"1 ~~-..::..lc cr: 
~2..::c.s~O:1-.J. '!-:''l:'eo ::ti~o:,""~li~cd ~O:lC~ r:.:::'::l '0(; r~coc~ized. ':l'tno lOt:'c.=t i:3 :c"ol~tcc1 
'Co the Elis s-El ~)a.so CO:l t:..ct c:.:.d :!.~:.cl\~c.c~ th~ b:, :;ti.l ~.Q teo·~ ot El Pc.:;o li::.:;­
.:::t.:lnc. ~'hc !i:.odi:::.l. ~d. upper ZO'D. C ~. oecu::,' l~':)':;:9::etlvcly 'colo''; end c..'cOYC tho 
~~~~ ~:::.10. ?tc ~s~i:::.l zon0 inclu~e8 the ~P?O~ 10 teet of ~$=o~~ '~ tolc~ito 
c.::.ci tho '.ll):po:;:- lie ::; ·lIithi:c. the 'o~:c.l 1;.,0 ~'.:;c:(; v: the la!~o V;J.le'J li::::c,:jJ.;o::.~o O:..l:r 
t:'::il;:;;;; l~:::t tr.o zv;:e~ l:.:::.vc to (b.t", :.::;c~ :":"·.:l c.a.;;tivl) 0-: lec..c.~ zi=.c c..:lc1 CO):;.c::. 

~~·lntcci .1\.: 0 ~~·h J i31:'!'"j :; -:3:l }?[.·.,so con ~~ ·· · c .' : o- . .:~onG JC~0 !,)lu:.1Z:l:J.:; ;:.r::'~icl::l0 

c.::::-c ~tl:t ::.0:i, ... "'C!:l o~ tt.o ~~t:c.ol~ tl:. t~G b2..::,:.l .. ~o teat of the £1 p~zo CO:lJ;:.::'nz; 

~~~'v~8 g~~~ctizcd ~o~~~. ?~~Z0 ~c l c~t:cul~r i~ to~m TIi~~ ~~0i~ lC~3 , . -

C.:"::":;:1 ~io:l~ ~J ;::::::.llcl to tile bodc..i~·;. 'lIne lar3c ::,t c~rn0t oo6.y ob=::::\1' oc. t73.~ 10 
-': "'ct "'~ i , .'- t'-":; CO l" c.' ..... ~ "~ ') cca' l"O'" 51"1 Y~ "ct " 10 1'1:"1' tn' I'> .,.. J··, -i ' .-", T ->-y ·c" c.·.., "'c..' :~"c-· " ...... v __ ...... _ ",-_... ~ U\J ,,_<;, • V _u '-"- ~ "' .... .., ..... _ ..... _ . ...., w "'- J_w _v 

.l~o :2'l:~~C ::o::~:; ~~ .. ~ locdly roplucod r;i.th sul~htdas, of wcich J?:r~~i·~~J c~c..lco­
P:l~" iJ~(;, c;lC. c~~a.lo:-i~~c era -;;he ~ost c~~-r.C:l. a·alene. is c. ci!:.o:..· cc::.stitue::"~. 
~ . ( , 
·.!a~a zcl,::idc3 '~-V:'''-;.:l narr-O',1 shootz a fe~~ l"'ect ucros s, not :!lO::O th~ ~ix :'C~-; 
thic1.:) cu.::. e2.o!l · ~::.taa. r.rith tb.e di::t)cJ;;io~ ot di';) in the beds they :reciace. ~r;itL.i:l 
t~e S!loots) S~;~idoiOccu:r as closel'J-sp~ccd iantils that r~~ly e~ce~d ~ 
in.c~ in t~ic:::,cs:J. 

':~ (3 ~v.::.:lrous 

favo~able zv~e do 
?.:lC only p:::'Ospcct 
the ~cl:::id',) zo:.:o 
b~o:l _ dcte:minec.. 
th~ five porcent 

zho:-t c.r:!..f~s, sl::.-:.110·07 sh:.:'-;s uc. t::er.ch03 t1:.~t e::~J.lo:-:: t:.o 
~~ :r0vc:::.l any zulphidc bo d~es t~~~ could be claszo~ a::: o~e. 
th;;:.t cfter::. 50::\(') :!:.~o;:::se I"or }?:roc.UC"~iOll iz tl:.e LddGC. Ee:-a 
is tour teet thic.:;:; l.J.to~(ll dimcnsic;r'.s and i'o::..-.,:: ~ave r..C: 
'I'r..e me:t;e=i~l in the i'a cl3 tjould p::obably ave:rago :i:Ot t:c:'O 
z~nc and a pe::c8n~ c~ch fo~ load end cop?e:-. 

?. ~l~t c d to t:" ~) ~~l~ ~·: ~:;o J.::-. c. n-l)(;~c:r .. ~"'.. CO:1t .':'~ c -: . - Do d:; in tho U!l90r 10 fc~~ ot 
~.b.c ::\:.scc.l~,~n c.r~ loc:::.lly rcpL.:.c od ':;;"J ::'1.:1,..ihi des e rA telluridos. Orc boc:i €os 
0:' this zone have 'c.::en WO:rk0U at tho :iilltop, ~ic!urdi to, :;r.d Li ttle :a\.:.c~ 
=:.ir:.cs, C;.!ld hc. .... e been prospocted at tnc I.~ullins ViOr.:;: in[;s. .. 

'I'he 0::0 bcclie3 'Zlc::J 0 cc\U.~ c.il'C~ tly ·.x~low tt.e Porch~ ~clo, c.s i~ :p~=ts 
of t~e ?-illtop zi~e, or thoi:r u??er levels ~:::.y lio as ~u~ a~ rive fo~~ bclo~ 
";;;=.e cc:::.te.ct ",$ in ::?o::t ions ot the Hiche:.::G.i t e. The !:.;:!.:d:num. thid:::1.cz~ of '1;::";:: 

scl?~ic.c 'cadie::: ~O~'l e:;:~')Qscc. is 6.oout foUl" feet, but stcpe::; i:1 sc.--roe Ol' t:':e ole. 
:70:::-:~:::.zs sUGGe:::t that ill ' :placos tb.z ;::11"..:;::'ali zed zon.es w-e::.-e as :::uch c.s six fao-; 
th ic~. !:l forr.l the ore shoot s ~::e tlc. t-10:lt icule:r ~ po.::o.ll.ol '''l i th the b.3ddi:;:; 
ot t:lc ~'u:::selrr.(l.'1.. Thoy uro irrcc;cl:::.r in :pl~, and :most u:r01 d~;:.-~:.yC~ r;i t!l 

.. T' 1 O""'q) " ..... :."' ••• I th? (!oncr.ll line ot (hp in t.::.c country :rock. l1C cS;l~:)~tost ... ...:.:...;.,.,:,_"'~ a~\:.;)nsio:l 

ot: ;~dividuo.l ore 'co.:l1es pl'vbubly ~~ ould not oxcaed 0. fc"!: seOl·.;> 1'c .:;. --; . 

In the ElUtoD s,:;.c. .aic~dit0 eec.s t~e ore bodies a=-e loccli~co. al.::.::..,s _ 
t~o c::.-e:::ts ot mino:r c..:l:;'iclinc.l tolds wfiii::.h t:r~:o.d between r:ast-no:;:-thr.:est ~~ .-­
nol"';:c.-r.c:rthv:est Olld plunge wi th t~e ciip ot the country ro.;:!<: • .i-..s mna.~ li=.od. 
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?~e chicf o~·e mi:-:e:ral::: are s ':"Jh~lCl:-i to end ctulcony:d te. Gci.C::l3. 1::; a 
n~ir.or cO!1s~i~ue:r~ t::'ut carries Co ~1'!l11 o.:lCiuut ot si1v~:-. ?yritc is c.tti::.c.~t, 

, c~poci ally al .. :r:l<.:: the ~Cir.s of the cheot s t'lh0ra it locally occur::; vl~: tur.21y 
. to t=..:'! exclusion of other sulphides. 'l'l"l0 f~'1.::ue is of r::.ilq c;.u<::;.rtz,cc:.lcite, 
;:nd g.:::.:.'::.et. ',dthin the l'uinore.li zed zone tne SUlp;licles cxe intcrc::o:·.:1 to to~­

lcn~ils tnc.t ~aJ be as ~~ch as a root t~ick and threo feot in lon30~t di­
::;.~sion. Tciccn as a ,'thole the :r.i:lorclized. zO!'.a \-rill ever~;e bct~-;cc::l 8 f'.nc:l 10 
? ~rcL~t zinc and botueen a =.~lf ana one percent cop)sr. Zne ~ilver is ~ig~y 
vc.:-i:i::la, 1:;.:.t has not yet exceede<i one and e i"..alt ounces per ton in t::'e so:-te~ 
o:-~ t~at h~3 senc to the · srr~lter. 

~~e vel~e of the deposit r~~ins to Co dete~1n~c, cs t::,cro ::.~ b~e~ no 
cfl'ort ~o 'clock out :-esel'vao prio .. - to c l_ t:-.:::.ction. It 1s :iirob~blc t::'~.; t~:-e 
E.:--e -:h~c~ ::o:--e 0:- less diz tinct s:Coots--c::e e:c:posed in the 20y ~~or:~in.g~ 5.::.d 
~ \70 ot!:0rs in t l1e ::..:Lin vlorkiD.,£z. T:-~o Fey 5r .. oot, \';~ich b.~!j ~ av~:."'="f.:0 t::i c:::::as~ 
0:" ::.:;e. :~lJ t"'O :~eet, is r;:.cout {O teet e.C::Css. l~o ex:plo:-ato::y \7or:: has b~o 
CO:~e ::i'\;~ t~e view ot d~te~ininz thedo71nward ex~e::lt of this body "te~rd t:;'o 
~o:-t:':::e~t. The "two .:i10cts that a:Plx.r~tly exist 1!l the tile-in .-:o:-:dngs z.,,;,er~e 
feu:;:- feet in thickness and. vary in width. ·=-etween 20 a.~d. 40 teet. ~cere is ~ 
r31i~ble. l..~formation to in<iicate lL'!.i ts of t::'eir dov;r.ward extensions te'.c.=d 
~o.E'I north .... est. 

~ou~a the ~xcelsior :h7o::tc ~ccolith 

1:1. the vic ini ty ot' tho rbyoli te laccoli th ~l .. th 'vt the ;3ie '?:.ree t:c:-":::l::';s 
the : li;::.e~Hol1e b~cs i:1 -eha upper i.akc V~llQY e:~d 10..:or ~daLe~ fcr~e.tio::lS c..r~ 
ea:-netized at m~ny ;.or,izcnz. Sc::e of 'tte ultered beds h~ve bee:: :-epl~ccd ·.d~ 
coppe. ' rona z1~c s~p~io.es. 

~p.Cs of ~a ~~e V~lley directly belo~ tte lcccoli~~ ~c co==o:.ly stei~e~ 
':4i ~h coppa!' (..;arbo:~a1;cs, ~c! a n\'.:lJ~or of tl~ese le~ds hc.v~ been :9Nspcc·~ee. c:r 
.s::'o~~ inc:in~d drifts. Tbe ~i tUQtio~l. f.:.t th~ l'i:;{~ prospect is typical. ;:F;:-e 
~~e ce:),per iz contained uS :f'il:rlS and le:"l.·tils of r.,"ulacbite associ~ted -;:;it!:. 
l.!.:-:-,onite end hC!i.at1te in a zo:.e ot ~~in-b0c.dod liI~estone a !'oot t::'ic:-:. ;...:.::.er­

' o.lization is sporacic, e.'ld t~e c::J.·:irc deposit would not everu..:e O::lt:l perce~t 
of coplJ<::r. 'l'ne .·.-or:.tir.gs ' cio r.ot extend bc.l.o':; tt.e oxidized zone. ::iE:re as c:s~!.r.ere 
w.ens.the rh~rolite-li!ne::;tone contact "he deposit is too s.uall a=.c. o~ grac.e 
too lew to be COULted us or~ 

';'iest o:~ the lr..cc eli th I ulo~G or :.~r the ce:-.tact bet'.,:eer. tl::.e :"':';·:e V~le:r 
c::..nt.. tce :'.aeda1er:a, ~re rc~l(tcer.:cr; t c::..::po;.i~ oS explored by the :d:;.:ce2.sio::- a::.c. 

. . ,. ,~,. · '~XC(;1 ~l.·O- t·· .. ~.tc'} \.... c." ".,...ori "ceoC co ..... p"'·~ i'" e'l""\-':-t:)I ,~ CCiW::-~Lc::.cr ::::'lI:r.O • .;.:1.C,jj '-... .., .......... ..... oJ :,- ....... - <:,";" J ... - .. ··"-01 
!.nE.!.ccesciCJ.E:, and t~€;!,e is :.\J (iirec-e i..'1 i·or::':o. .. ion rC ,":£.::ding the size c=..c. ::l;.;.~-..:.ra 
c:: t~E: o!'e b~cy. J\.4c.giD£ 'cy :::;<.;.,;;,;;:-ii1:::; or~ t:.c dour-,ll' t h E: o.e;.vsi.; · .. :::..s I.l r~;1~c0-
_",,,,- eo&> c·, ... ,,·-. cl"' ..... ,,-... ' te e.;lO Clt-har ':::'.ll::>bides In l·p.crystalli zed L~kc V~:'cy li:,.e-
_.~_" - ~ - ~ ""'J."J - • 
C " v"' P t, ~ . P.t elso ~arriez co:-::::ide;:-u'tJl.e Z~:'~C:!t. ?~a cO:" .. r..ition,;· t,,;~~e ~:-::.::.~s 
;i:-:il:;;.:--;0 tho~e 0 t~erv cd on c ' ~J;_~ler scale in the D.?) I.lrby C:l-:::J:.4:-.c:'.::r =.i:. e. 
:i~::-~ t~c ::-~nl~~e::cnts in ' lil:'.Y 'oed~ oe'c..:.r 'coth ill the lo~',or l'.i:.g..ia:.,);:1.l ur.d ... ::e 
u,,;,, "<;;r ~~ko Valley. D~.?o:::itz at tf.C r.i~l:...;:· strt.tiE-T:J.pilic It.wel h~v~ b~e:::. ::0;: 
t~.~ ;,rea :,o;::;" oa:rt ;:cocved; , ~vicll;:ntl:r -,;oEly co;:n ist.o::Q c;;.' oxidized co~?er. ,,:-0 

•• -. ~ - • ' ....... 1'rr-:..,.· "\ .... ,j ··· 'tf"\ ... ..,.. 01"",, " to ·~t -",,_. ~"J.-:A ;:~l~cr.ite tr .. a ~rl"c p~.L. •. . L.1C.~ • . ~\ ~ P. .. . .... "r' r-.c",ur .. s ..... Ol~!l el.~u :~~_¥~_fIt 

(~o'IJer in t~u on~ ~all ::;r.ip:;lcnt f-::-orr. t i-.l.l oxidb.ed zonc. J\.:.d\::ir·G by tll~ l'vr::. 
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:;',je~:."~ 'l:~e [~:J~och ted t:"it!l t!1~:J.') :"0.; .. 0.::' i .t \':ou2..d CCOr:1. th~t the .;;J~:""-lct~~l 

. cc.1.l.;rc: if;. \41tir.:c.tcl~l duo to fis~\'.L.'!.~ir.!Z 01.~ J~::~ v 2:..ticlir.:.l c~ .. u~~s C:.J~ the tir.1o 

-:1:" fold..:; ~·:';::"O P:::' O;lUCOC. • .:"..:;cor.G.in .~ :; c-l1.4~. ic:o.!l i'"llo·:ioQ. t:::':'::;o t!.~::~::; ~o. t~ 

b.:.:;;D.:Po;:cb.~~ \-:o~c c~cc}:Eld. b7 the ~: ~·~:,'viot:.~ z~ie~ E..:l:l der..:>::;ited thcizo 

~i~o~~ co~tc~t i~ t~e ~ubjaccnt evlc~itao 

'?:c ere t:ino~£!.lc m"u ~::hcleri~.::; a.."'1d .;:.lJ.~::.:.o j~ '~it0 (.?bTo) ~e. Tic~rc1!.to 

· (C~~ To3) ~o occ~sio~clly found, ~U nctivc tvllurl~ iz loc~lly ?~C~o~t ~ 

,.,' the: ~illtop \'.'o::,~dnsz .. C'old ana. s!.lvc~ :"a'\lc beon produced C!"C the Lit"'\;le 3~C:c~ 

:u.-c t1:.~ l:lin~'a10~y ot these deposits lZ not reco:. .. .:i(;d~ end the dcpo:;itt:l t:c.c-

01\. ~elv~~ erc ~p:~-t~:"'J c:,:j:iaus"\;cd~ 

. ", ' 

s.ICi:l l.:::ad.-zinc r&.tio. vc..rie~ ?::-·0 Z ::,, :; ::;ziv~J.y 2.o!"-t the !;tl~il:::~ of' t::lo :?c:,"ci::.­

:?US~€!l::.::l: con"'C[!c";; bct-;rccn the Littlo 2.~ck Ctr~c. ~:::'lltor> :ine.s. !~ "'~he Littlo Buc;: 

arc~ ztnc ?~eco~iu~tco CI.d the ratio is . rou~~ly 1:2. ?~e le~d is ~till 

~1.:.bo::-c.:'::-.c..tc bu:~ is l'..:llctivcly meN c.·~' . .mcc.nJ.; e:.',; tce Hic'-':>:-dite~ ... )::.<;;7:e t!lO rcl; io 

is atc1.4t 1: 101. !~t thG Hillto~, lee-a. proclowL:;:"t;co o.Ver ~i..:.c~ t~G r:.tio. 

bai~ a~~~d 1835: 10 

~70 t~"?es 0:'''' ~ine::--~izc.tioz:! n:..:::/ be !'~cor:;nizi3do T:~0 sul?hic.cs ;r:..~y 00 

cc~ttcred th~o~~ the dolc~ite as di~~rato crJs~alz or they~ay ~C74 zo~id 

~~=es or interlocl:ir.g C~7!Jtol.s. Depo8i ts .Ol.-:' .. t.~e fil'st "type ~~~i2l i!l ' SC::':3 

of tl:.e Li ttl\; Euel: r;orl::in.:;s·" ~;hey a:' c; J~w 1c::; i.::l. Gl"?.de to.7: p:.."ot!. ·;;ablc r:::!.r.i::.s 

:, aZlc. do not co::::.ti tute ore: l--aS~l"':C~ u:::.~c:..· l):"u~cnt CC11di tionso JC1~s itz cO;: t~o 

~cco~d type a~e seen. in the LittlE.. B~..lck l\'Oe "1:;1 i;c: tho Ric!:c.=-d.i·~G::; i!l t:"e 

l:u.llir.s, ar.d. at the Hilltop. .-;.v '~:'::'$ Ei11top, the richest 0:::-'::: 0:: -;;~is ~:r:90 

. c~ries ~·ounc. ::;a perc:::::;'.; lead fu':C. .28 :p s~c::J .. ·zit-co ~t the ~::c:r.:.:~c.::'tc l:~o" 1., 

t!le he:'V'J sulphiiie bodice ~v0:''''eGe 13 ~Jc::-ce:'.t 10~G. c .. nc. a~p::-o:::;:.::.tcly 20 !,0:::-~C::-:: 

zin.c. ?lleso su.!~hida bodie~J t7hilc :. ic!:.~ \":::'4y nov·c:::, ... Ln.cr~ t!lo.n e.. ::or! teet -:;:"i~~ 

'I'lle thiclcc=>t Ir.aSD o.t ru1rtides e:-~cs0d. i::; in the fe-co o.f the 3ic~o.:: to 1;0 0 1, 

~:h.;;.re the 0:..".3 oody is fo)).:: toct !':..~c:u top to bottc:n. At the Hilltop, t!:oo ricllo.:t 

sulp~ic.o body is o~~y eight inc~es thick. 

The ve;:.lue ot o.ra bodieci:J. tn.;-; u:n:)er ~~u~.:c::':-: :?~, aic10::lito i:i p::cblc::.~tic.:.l. 

i?{ c·"''''c~ - 0 " 0--" ''''1·' 1 h"· "'d1y ""01" ' '''0'' .... : .•. 'C. ~~O1" "" . ~ ...... , • .,.. ,., "' .,.,. " ~d -" ~ -"1' "'""'y --~ U' 
_,, __ ..... owIW _ .&.\;0 (~.... W" \;' I.::; ,,- __ '"'v ~ .. V.L.,;.OJ i" •. _J._ J ... ...,....,~ w.. _~ ... ~w '" ~ a.J_ 

volu::.o 0: tho bodico m1c.::;s :='~l:i:n.:.:: b ciO!H: rii tll CD.~:·C and ec.Jnc::y. ?:-.;Jo..)::.t 

c:::-.J.0 r.:l. tio:n.::; do not ir:.dicuto tho 0:" del' 0:" m·.:..c;:i tud') of' rezervc::;. ~~::':'-!-':.:l 
• I 

~"~ "' 0.:."; 11 .' " r ..... _~ ·~-n·6"'d0C£-~;;·O · -C:c;"Ccir··· "' " :' .. t " (; .:not ""r ~.; .~", 1i tioo-o·"-t; ····-r.; ~ ~ ~ .~ "t-~'c""-:l " I 

-~.- -------..:" --- ,, ~ .---- ..... -" '''. -- . - .-"'" ...... - - .. ··0 
I 

:!e ' c. '::,cd to th·~ Perch&-Le .. ~:-e ''l[~:!.l ,~~T co!:t 2.C~o- So f'~r e.z is r..O".7 :·~07.~ t;:cse " -; .. 

are l!.=-it<;;<i to. the e;-oa ;:::.ro-.md the :.~e:::"r~ ··'! ·~· c minco lie:..·\':) a sclic::t 0-:: ~u.:::.::t~­

·oe.::.ril'_S r:or.zonite c::.tcnds northward to ·wi.th.in a tec: fcc::t of the ontc.ct. 

(?lcto 2) l:Ci::th of the salient "the ::.:h:;-.le ~d. l.irc.c.::;tonc :;.rc thro'.-;n ir.to Co 

C8!' ic;:; 01' s~.::ll ~t icli::.co enc. :::y::.clino~j .. 'l'he.so l::ir..or fold.:; t::-u:1d ::o:::"t:'::;·.;::;t; 

ti:;o 10r~,::c;:Jt fold e.~:ic ·~ho.t \-;c,.s m~}?Doj c;~tc;r.d:::. th:-ot:.~ thd 'Foy ·.';o:;':c:':-• .:;o ~r..5. 

c;;:.n b(; '.;r<.:c cd tor {OO foot on the ~ur:i.'o.ce. 'I'he o~.sJ.l L~l:o Vo.l1~y ~.:z c;.';j 

C.::L."'"'::;.c;;tizcd. l~ear t~c to:? 0 : the r.:ai:1. t:;:ll""not zO:le, z.nd .wi -:;h itz '::;~;:;c ':"1':-o:ci­

~c~cly ~ fac~ above the to, of thc Pcrcha~ is the rep1£!.cc~:1.t c.~?Osit 

follo";7(:d by the 1:crrb'.ac wo:::'!~ings. The ore zor.e varies in thicknes::; b~.t':\,::c:l 

1.5 a;ld. fC:J.r feot. ~..:imrc.lizc.tion c.ppears 'to be st:-ucturo.lly controllec. ~Ol"'-:, 

. as at the };'1l1to'O end r:ickardite, by th.a::li:lor to.lds alo.nS the crests o.f' 

v.1lich the oro sh~o.t:J are lo.calizod. . 
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0;" ~ho f:topc the copv.:it ~'.~~~ {... l·.: =. ::: · r i ;·~:~ 1~ ,).:. t 
0_" .... ,- ... 0 ' t'" s; C· 0 r. - .... ~ - .. - .": I' , . ' ~ - ~ c.' . , 

.., ....... -.J ...... _ _:.!.,'- .... ..., '" __ t. _" v.....:....! "' l .:.~~ C:- _;"'. : 

-v: .. ': l:C·:'t:". :::do'll t:c.e 'level a:' o:-:i. \i ~ t 1.,; : ~ ::J. ' ~ :-;;: 
l"{;pl;:lc ~r.2 r~vorc.cl~ ~: ed.;; i:1 tt,,; ~:~::e V~:..lc"J. 
~i~e ~.o j1..:sti,:."y !l!:"~~e= :'c\"el"1;::- c:1-=;~. 

1!l ~:tiI:~ th1c:m'.:~= a [;~-:t!.::~ 
to c.:l oc.ze n t.:e-:: tr::e-: an:.::; tv 
::::.:-~ lor-til fi ot ~;;cc.le~i to 
.~one 01' tnflSp. are ot su!'':icie=-~ 

:~,...., -: --........ -" 

:'~~::~::'l: ::~:"O~::C:~~, l~~estc~e bt:ci 0 ;. ... t.i:,:· : , .~ _:c. ~:.~ . ..:::: ' 1 l1nv~ "~cr. :""c~l:.;.cec! r;it:' 
s:.;.l--jb.idaz u.!.O:lI: t1"~ ..: ~· ~t I':' .("c.e '')"/' , -"" j '" . - ...... ~- "' .. 1·.,..· ... ... ,... :";"Ic,..--ts.:,. ..... ." ,,:,O-. ,1b ..... ' -r .. e i .... 

- ... • "- -- '- '- _ . _"-4.\1 1.# ................... c!> .. 1 .... "-"""'-.I ....... v .... __ ." _ ... 

~c: ... tcct ",':i t:a C~::-'bo~i!·CNUZ. :;:~c.i:~ .:~ ~ts. :·~::-~s : ~\3ct1.:l~:o hu!# r ~~veeled ~ ::o::e ot 
' al.-:io.s~ so'id '.)'T-itc 1" l~oct: " .,.-~.-" 1,,- r1-.~· 1 · ·.~c " ::;1 ""'vt""'t <.....,a· 'i·-~t~ of -- _./-- ...... tJ .. _ ..... _""'~.,), ""4"" "' ___ ....... "" . .. ""' ... w_..",&,.,ao ~ .. __ ...... _ . v 

c.Co~9z.,;:~rd cc~-:1n\.:.ution (:.: .. ~ :~:, -: ~o::'~,:, ,,. !.!~ :.i,l:-,U'; l}y :..-.. i:ized n4.ate~icl: co=.~a.ir..s C:.. :"ev: 
~~c.~·cct~s 01. ... a :;e:-ce:: t CO~~(;:,:', ~"'l..4i:'Gc~ t :::t:: ~j,~ u!ccpyr it e (;.$ ~!! ~c C(;sso:-y. 

'l";lf: I!cpv:oit as 1:0','; exput:.3d h.:::.z ::0 \'11 u.~, CL.~ in view Ol' its size it wc'.;l': 
tc c.ese:-ve cAplo:-.:ltio:l 'c.utm cl on.~ -:ht:; i'a\.:.l t • 

:.:~:-1:":~!.S.- 7!lc ~.~e= .. phis ·.~O~".-{~:-~S c~ .. :jlo:-c tee ,.":-cunc. d1~ec-:l~r ",,'!es't c: ... a 
i'.::.til. t se?r.ra tins ~'.:u='t:z-b",c.rir.c ;:;o::zo:.li -v e 0:: th ~ cast f::-o::: lin:~st C:1e e:-.c. 

· :j4·cl,~ 0:. ... ~:::.t:: i\.u~d~~cr..£:. or. t!~e ~'fent. So::.c li!~j' beds -...If -:'~le !.~uL:c.a:!.e::.2. hC"le c-?e:l 
l~ ' -:e~;.:!c. to ~e.sz1ve ;:e.rl'~eti te. i?cJ:--1 'cl:e'l.·\~ll -:0 ~nc o;,~e't\'!~c:l tl:e ~e!"'l:etizec. l:.l,-pe:-s .,..,..,..""c,;! 4r.c...-.\r _.. _ . J 

,,:,-~~~.r':-.:!-bcds \':0:-e 10ca1:y :'."o?bccd '.;:y $\.:.lp:'li.i~ bodies ~'tl.ic!l trc:~ c. :lo:-tb. v:itb. 
· ~' .,.... ., , . , , ',", ,. 5 ' -, ",noS r(;:Glo:,~ ~l.rl..C=c ~nc c.loP o\';t:~t u~ .~r~.J...cz uet~~Eh:!!'"~ ~'V !;.:lO;') c.a[:reos. l'O'U.:" 

r'cwc:-C:.';Jlezo:les, t~'J :tost \':t:;s~t::::-l.y oi' ',':;: icr. lies ~"iOO l'c ,,·t 1':-0:;' the ::.vn::o::i ~ e, 
r.:;.ve 'veen :rdned. The i::6ncl'<.tl :n9ccer,sibility of tho wo:r~i~(~s, to.set!lcr ",lit); • 
cC::J.:i'lictins reports on thO:"! CCI;:P0::it ion 0:' th~: oro, rer.del's it'!'\po;;siblc a.'1.y ' 

· ec.cqu~te notion re.:::e.rdit.z t~e vsl\.:.c ·of 1;:::"e t~roW".':'~ 

...... ~e ""'r"t . • lon ' .,. .... _'-.; ... ..... c.: 
" •• _ .,~ .' .. v.I~ •• "'.:: " 

t!:~~ :l:;:; c:-c sheets ,:~e~e ~li01~·c. ~:O!:e r~ north- :.::·o\!th bolt anc. t.~-..::. t til. e)' !"o~:::.~~ 

· t~cul.(!~ bcc~es o!.' olli?tic,,-l ?l~~ ·riit!1. 10::t·,: c-\:cs t:-0ndi.::l.f: llO'l'tc in ::;C!1~;? 
c:-:(;;;:!,l~,J e:.nC: east in c;tl:E''t"~. !,~o;:;t of -:r.e be-des d~::: ::J.O~ exct':ed 30 :\~e; in 
r:--i:;.:-:iz~ linccr c. b:e:J.sic:l., o\.:.t c l.:::.:-~c :;topc sc'.:th of -:l1e sha::t j r:.ciice.-:e.s -:he 
~'U!":~l e~ ?rese:-.ce of" u bc~y tha1; l;:\':'~,~ :;;.,;v·!) (!x;;cr.':'e.d at least 10C fectbC't!'l 
l::::to:.-t.lly and .io·,m the c i.p. ,:rr.c thi'c!v.es:J of the ore budie~ evic.e~tly v.;:ricd 
b ct':;ccn thr'oc t:::ld ~1x feot. Jur..:::.in2: by l ' :Dt;c~'iul rcr.::..~ir.il~ a.loI"~ tr.t'l $iJ.o~ 
V!.~ tno :~to~;j:; tho l::'ir:!cry ero · cC!.::;i~t0o u1' c;l ~lcupyr1to t~n.i 3~;:~:1 .. ~rite ,:;!t~ 
:'c..:,!'-! l: :::.ler~:.:.) ull S0t ill eo (.':(~"'!(Jue 01' l ~lL:~r ;:'V!:.l'tz, culcitc ~r.d pyrttt). ,:·xiJ.~­
"Coion ~::..~ proc:'..:ced vu:riublc 1 .. :.!W'...:.ts of 1..:.2uri'tc, nl~l~chitc, chrysucollc, u.:);i 

Cd~Il.i:l.O. 'l'ctl"'..lcymite isrepol'tcd to h",ve teen U COI:.:mon cu~:s't:itu~nt in p:':"~ces, 
~'U t tr.<:l stopo 1':-00 ..... :uich lli ~~h-'t; l:;;:nutb. ores woru l'.3putedly ~;:.~c~ '"as :'curi.d to 
h~vu ocer. b~cknlled toth~ L:vcl "of the m~in d.:-ift. 

:"W:::Co:Ii'S ccr.;pilct.ion 01' uvor(~ , 0', u~.so.ys for shlphid.o .):-os t~l,cn 1':-0:: ~l~e 
::.Cil: wor~lne3 sno\vs ,10.Q ounces ~l·s. ilvcr, (i.e por~ollt cO:)l)~:'. 10.-1 ~c~e:lt 
zinc, .e.r.c. '7.1 pClrcl".;l1~ lUQ.d~ J./ 

• j 



, , 

• 

~ .. \ ~. 

~,:..:::.'" ('). - 'l'i-lo 'l'o:"ll C':':O 0:"'(; be.tly OCI.:u :,;-;:; in. u.1 t orod q t:J.:' ~":3-'uc~:.·::'=:; ::"v::,::ol:i't;4.:! '.:I~t~;'.JO:.l t,\':O :'aults 01' nvrthc::--~y ' trCl1.u. 'l~u t7o~torn l"'~iult ~cr.lO.r.:.:.wc~ ~::'Cl'';~ :"~"1zolli to Oll tl:o 6~S~ fj,'c:n L:l~:JJon~ limf ctono cnd :±::lc 0!1. tll~ \':~;:;t. -r , ,=,, ........ \ ... :- _ . ",~,,'.J.. '. th i ..... · · .'~ . ' . .. . --" "'-"'''\) ... :. _{'.u ...... cu~;:; e :..,..:l.CCUS roc;;. ~Ulil rouO'!ly aefino~ iibo e~:Jtc::..~ 1:..:r.1-; 0:: ~~l C Ci,;.:?:':':\~l·':)t:..:; ~OllC" ;:loth i'aults ere l::.clinec. to\7ard the cast ~t u."'lZle::s ~\·o:'2.. ~:i~ ~ct::~C:l 70 ulti S~I; \.l::3rc o~.:- l';~,-~ l' the 8urtuco tb.·oy era botr~iCC:l Co h~~~oc. 8ld. c ~u.:.::.dl'.:;;d t.nd ti:':''''i:y t'60~ a~~~l"";'; v ... :;'::1 th.e f;?.ult surt~ce~ .:l::O cu::·vad :.!.:.d :lot; , ;:;.t:.-ic -~ly l?~ull~, the t~i .. ;: .:r~c;;o c·: the mincl4 clizod zono ra."'lGco b';;:~ '.7C G ::l ;:,0 ~nc 200 i~eot, :lZ mco.<:,\.'l·8d uppro:-::ll:.1CJtaly ::lonnal to the p!.c.r.e:J ot t~s ~o~~i~G f~ult~~ 

?--· -: ... ·· :~~Y 0""0 ·~O''''f''''~<.''' t ''' O'.!." C '~"'1 "j(. , ..... ~)~r -"' ·J.· 4 - " ~ "'I"'; ';C"" \,; '_; +:,";1 ...... "'-_" ~_ .. -;"':C 'cua--" -- - - --.. -..; - ~ • ..I.. ~ \" . .... J. v '-') .'._.J. ...... , ... .. J... .., c,lla _ ~41_, ~'1::J -:--"'::'::~"""'O\l(' c'o~~'y "n)~' ced v(J.( -, ·"\"\ ... ·~ 1- ' ~ ' ''''I~ ·:""'\.,l" I ~ ... :- ~~" .. "), ,:; r:10r"'.fo- "'~·e ~etT- ~· ""'\ t~o 
- ~ - .... - _ 400 .. ~~ "-- _ .... _ ...... "''-' __ .............. ~ ...... "-' .. ~ ","v _""'" ....... ___ \011 •• ""'..._ ~::·O :\:.t.:.lt::e :ihis ~t,~:.:~~~l co~.tain !.) Oi:tt:(:0!'l 1 ~r..d 3 D~l'cent coppc::" ?:!e 

-
" , .... :: (0 .. _· ..... 1:-. -_ .... ~~ .. _ .. 2:: t .... • i) "" .~ ""'... ";3" t \.o, ,~ _... .. ' ~ " " .. .- . t· . - ~ - -- .:.~" ... [)./ .... wJ:u. :i~l::.Ou :r. .uv pe.~ ... :JlQ. J.Ol"t:~a oy O:t.::'Cl:;' .. lon 0 ~.r.l.tl p r0-:: 0::-0. - Ch:-y::.,')colla h~s b~c~ t~G chief Or'C ;:n1!lCre..l, altho~ rc~lachl te, :::.::-.:r::"tc; ~';,c. :r.:l";iV8 COU"JCl' ~~ve b~~:;. minc<lv ThGse o;.:idizcd bodies cave bea:l :'c:!!l0. tv c:::-:o:-.o. to t~~-liI:lit of e::~lo:;es.~c!.c.n 300 t~et 'belorJ the Sl.::r~acD. 'l~~ $-:O?~8 ~o -:~is c.ept:.-1 uttain mc..xi;~r:::: \t;id~~}1S of [!:;'o·..it ~O teat. T.aese ::.:-a :..o~': ~:;,;::,ccc::si"d. 0;'), :;""'lc..:o SJ,,:r.pli:u.S co'...:.'..,: b.:: 0.0:'8 ... Lcco:::-dill3 to L. :a.Een-:;le:r the 0::0 t:-~·.; ,;,;,a~ ;::.ir;.·Zld avc:.-asec'l ::o.~ 10;:;s tha~1 j pel'C:t;~t coppGr. 

Ve.lu~ of ~eposits tr-..::.t r:l6Y :.'.z:-...::.::'~ 8.bo\~ t:"1 ,n :;.00 level i::. t:::i3 OAid:'z:::c.. zo:' • .: c~ot b~ det';:"::.inec. until t:~e :::in6 i:3 r<:condi tioI'.cc .. ?L0 'o:1ly ore oody :,:,,0. t ce::. no';7 b.;) observod is one 0:: lc\': :,,:::,C,c,EJ cro s s ed by tho 200 1 evel l4::-C::; :\~C~ .. 1: s~'t. ~!".e ~;;or!~illSs prove t~:.t this cOG.J' !1 CiS a le::gth 0:'" 275 :~c~t e::d ' e. ~idti.l 0: 75 t:eet.l2/ !~dicc.t0d 0::0 ~t ti::'s level ~Ou:lts to l?~CCO to~s 0-: ::r.c.:crial containins bet7:e~n 1 0:.0. 3pc;':'C:c)::lt co)per. ~t :praS3D.ii notiir..g c:;.:u, ''be ini'e::-red reg~ dins tr.e 1i:::1i'i:s of thls bcc.:.y .j, :.:.vve or belo ... ; ~he ~CO leval. 

S·~e~·8:lsc~-Be!11:..et·~.- c::~ bodio3 :::: t~.c f.C ~~!;~ S~ ·ole p:.rts of t~e Ste\-""enson .. Eer..r.e~~ r.:i~e h~ve be~n c..;;;:pletec:.; a(;co~' ,cii;1Cly tic le:l.gtlly de~c:'ipt!.o~ ot: this ::;:.i::.o t:,iven by Dlr"';,e, "ff will not 'v.:. c.uJ.)li ,~atc d hcrv. 

:r~a.~V s !::a~:9i:1;: .:.~o·.'ied t ~lt.lt ttie tb.:. ... 0 ·J· ere bodiG!J r.;~ich he.va accc~tec. fo:" the ~zt pl'oduct i on of lead a~.c. ~ilvB :C- \:re t~ 0.11:.:- replac-:..T.G:l ts of col c~:'to. :::i~!e r-d iz~:;io::l is rel;;;.t~d. to f~d ~c e~q. !"'is$~e ZO:les und to cor.tac~~ c, e~ ·.~~~k 

3c~~~t~ o~c toe] follo~~ a fr~ctur3 zo~~ tr~ncin6 no~th ~nd ~ ~ rl - - _i':' - _.. ,... 1:.. ... _; . """_ ~-.~ "'..... "'" -'";1 _ .... ~ . ... 7 -~ .... 01- 0_:::1 ....... ,,0. '.Jy _ .... p..:..o_.::. ... o_.:. Ire.:. \,0""':;' ~.oc 
t~e level ot the ~~ain~Gc t~~el. t~e boey 

l~ :·ro o 2) ad l~o. 3 lav~l~:> ~c. at ­
m:is 000 feet lO:lg, 20 or ::,o:.'c tee": t~5..c~ i!"". the richor por~io:ls, a;lc.. e:::ts::ded do~!r!Ja.:'d a.long "~he dip :'0:- r;. ~a:oJ;:l dis'i:~nce 0;: 500 feet. Pyrite, gtia.'1C-p .... '1.c, .;;:phal·::!rite ar~ t:o;,e co::.:::o!:. pr::"Z=Y s~l~~icie= i::. the minc:.:-clized zone; t;lGSe ~=~ sot in Il q.uartz Gengu~. ''I'l:.e ~:;>,a= oxid.ized ~ortions cor.tain li!!lonitu) CQl"u.ssi'to(;), a.""ld ':Jull'enita, ~:ith: less.;;:, ~o~.~~ of ane1e~itc ~d ~ithso~tc. ~S3~yS preservod by ~. E. Se~tloy i •. c.iec. t(;; that the su:'::;h!'do bocy cr.:.:.-r i ed bo~.;-,':cc~ 10 end. 15 ~C::-~0:;'~ eac~ of ~t)ac. ~d. z~cJ c:;.d ~~~eon 2 and 11 o~nccz in ~ilvor. 

~Ih.e Stevenson ore bcc.y l~ Z50 tc;:~ east of ,,~e 3 dnnett acro.ss 'the 
ztri~a. ~t 't~e su:t~ce it ' tollo~~ eastward dlppine shear planos, b~t t~e ::~i:.erol.iUltioD. cont inues dovm.':ia.r4 only-' e.cout 50 teet alor..:; the !'~ul t; t!le=,c3 o::-~ bo~y extended west :following alo:l'S the l~wer side of a 'luart~ mo~oni 'Co si!.~. 
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· !t h;?~ ban air.cd t:.~O:.l tho l~o. 6 c.nti noo 'I '.-:or::ir.s.;; u..'lU in oJ?o~ cut:;; to t::.o ~O1.:.~::.. (:21~to 1) 'l~a body ',7::"::' of the order ot :xv feet il:. lUl~~ &10::':; J,,~o ct:-i!;::a .. .l~ it c~~oppcd out clon.::; thc:;;·~:c.c~ ~d c:.:·;;ondcd o;lly c. te"J to~::; 0;: teet . bclo:i, it ~'iQ.':; ::~o~tly 0:: o:::~diz.::d r::c.~;;;::ia.l~ \7ith rc cich.:;.l ~d:J ot e:.1e=.zo ~~d ~p~lc~ite ~ot i~ ~~=ccc ot ceru~~ito end ~~t~=cnitoo 
;ct~~~~ tho ~~Gvc~=o~ ~~~ ~~n~ctt o~e .bod~o~ is a ~llc~ r~]l~cc~c~t. 

c-,', cd t l"'1 e l~ .::..i""'o. 7.ais n"D':') o .... ·"3 ~t +~a r ' ~-- 'j"~ ""' c'" "'ou-f-'" 01' t:"I~J. j .• T ..... ~ /... -:-' O-.. • ... ·i ....." ..... ::-~ a-

- u "-'"' ... ! -....... - "".... _ .......... """" ItJ eJ WU _ .. W •• ...,80 _ • • • _ .. __ ~-.I ~ 

;, ~,~ , .... ,.., r - - . " ." ("\ c.... : - t ...... -. ... , -, 0 1 ~ ":'o .- _.." ',T A - • -.' f"':'T" .. -, - ..... - . '1' 7 
•• ~~ v ........... -_ •• _ .I..;J. 4 '''; . '. 0 _) ...... .:>, -.:.~c. .,0 • .., \' .. or~:l.ngs • .I..Q.C 0_·13 l.;> ZCl:O:::'-~ ' 
si::il::.r il: its o):!.d!.zed lJor~ io:!~ to tna ~ ot the StevenzO:l body c.:l.c. in it::. t:.:loJ::c.ized portio:ls to tnc.t ; v,tth'3 Be~r.ett. · 

I'::' I;: -:r.rcc 0::-0 bodies heve 'Jc:Jn :nir.ed ~o the point of o.o~etiou. l~o·;~i:lZ of: ~J.y ~2.l~e re:r.::in~ c.1:ove the level at \1::icil \~~t~r sta!:.d.:. ill the z:.a~:l s~=.~~, B;:iO fest belO':1 th-J coll8.r. 1:' ::a~erve:.:: exl.:;t they I:lust lie bclo-;: ' this le7Cl, k~ ~e:-c) i~ r.o c.i!'ect ij:'o:-;r,e.~ioa c.t iJ.:::.nc. to · indicc;.te the po::.si'cilities ot o:-,;} :-e:"ui:l.ir.e in t~~ :loodad l,);lI'ts ot . tho z:.i::.e. 
' . 

I:l. -:;!"~e pest t~i;;ro 
to block ro:.::erves ?rio:­e:·:~~~ctiO!l 0:- ore, .::!.nt !Juc:, e:-::9l,o~~ to::-~" .... ;o~.l-: l!S is i:1 pro;ras~ i!j to dc:"i;;.~ th(! oro codic~ J~:,.~t l::.~ · e irldicated to exist. '21.:.01.:.1y .,,~e rese:-ves lr.'J.:.::t 

"::.ce.si!~e c." • 

!!ot 

r 

to 
zo ~ .... ,., ..,.. -... -

cct ·.r;::!er. 2600 and ~COO t~:-:.: c:" l~ l!o,:"cc~ ~ zi.~c ore ~:;a indic::ltcc. in t::'e c.o·.-;!:;·:~=d co:: tinu;lt io~s o~ tr~ ;; O:" \.:; [;hocts in r.b·'3 ~ in v;or~i!lt;s ot the !.:e:-:-isic r::lr~e. · .. ;''cout 1,000 . 'ton-oS cf' 0;:''';: >;'r'c ir: :;.'e:·rec. to exist in t:t:e doc,!~d ccr.­~in~-;io::. of tr.e ne~:-by ::'oy o::- ·:;·:;oc.J'~ If :p::'> ";''::'t:;.~"Cion continue.:; at t~c s~e ::-a"t~ ::.s ~~rir.e the r>ast fa';1 ~ont;;'3 J b Ct·.'i8<Jll ~OO :.nd ;;,00 to~ ~ould bo shi:p::ied cae:' ;r.c':'lth. 

l:n~5..c:J. ted at the 200 1 ev t.;·l !":,c:-.; i ·~·U:!lber · -1 sllaft of tt.e Tol"':p~~o !4i:'lo c:o :"?·,OOO -;;O~5 of :::ateric.l co~t[J.:.:.:~ ~;' b(; twe:::n 1 e..'1d 3 porc,;;,nt co:?l!:::ll"_ U::lcss a ~~ llC.~ 1~r2or body OI'" th,is lO:'; -crad0 (.re iz c.::;"t!!~r.lishod by f;::tt'i..ro ~:.::?lo:-ation, i~ :;'s dout'V:u.l ,;hat mininS C<.lL ~ c dO:4~ pro~"i ·;;~bly . "';'t presc:lt the:-3 is no tu':>iz ~cr i:l.ferrirl,s tho eAizter.cc of such c. la.::-za body 0;: Ol"~ • 

'. :n lI"'.·::; .sJrIOUJlt to b0\; \7COn 0000 ~r.d ?ooo "C ::Jr.:::; c.:: ::-.~tcrinl averu.:i:cs "':'''';0 , c:'(;€,r.t c'o])pe::- C:ld cc.r-.l.":ri:c.S vtiuas i::. E;cld. '.'.t . e t ;:i-:::- t=.ic can b~ mi:lcd un6.e= !1:",~~s(:ln~ co:~c .. :.~ ions may d~p~nd enti: .. ~l:l O:l . .... t:.<: ~~Act tor siliceous ~OP'PC! ... \):'''0. .r~~ ~-r- c:.:~lit:o prices ore to be p.c.ic. :'0-: ' 
.,... ~ ... ~ .. :., i <> ore t · .... ~ ... ·"'''''''""'i .- ., t ('0 ·I · ~· ,:,.'" 't' Q '0 ,, ·,c ..,. '" a uro·:::'t' ''''e~ -;..roT'Tl'>v"'-
..... ':,r-- ... .. - C'" 3, .......... _ .. _ .:.~ _" ... .I.,{- ... ,;I . ' ............ ' . \A ....... - "v ...... , 

·· "~. 'r l"{rl ~"'i"; '''1 <" ~ • • - . - . ... -'1 . ··..; ~/· '0 " ; ,,·: .. ,.·"i ... ·e "',roQ'u"'tio"" n'"d ......... . 

.. . ... _ ,_ . ......... t- cO •• w ,..,.ere tJ on.s JvL~ ... H _ ,1 .. 1 \#! C ., .. ~ J .:. .. .... ,;v-..~" ~ ..., .. ,...... .. ~~~(;,~::;:..; :.c'''llC. :ust be const~uctC; ,~ · 1:: sh l'~-.7n-;!? ~rc: to be madoe 
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•.• .;.lJ '-~ xi.~:. i::. th ·~ ~·l(JuJ<.:d l:.f.-:·ts 01: :i. (: . , ~tr:ve~ ,,: c:-.. -bf!:lCJ.!:tt, or in ~:.~ :"J.~ir. 
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.:\;:.-;;~>,!;, c;.;;:,lo~ · uto~·;,-' Io'';';:-~ • • r , ~ . .. ~ r.~ ' ; t v C ,1 :,' l ; ,:'l:':~ vc.lur:s ::0:- -:;.1': .:-:'c::-.1~i:. ;,: 
b~~ t:!'l:'"l!'uv(;':~ ,·:-o·....:-.c.:. O~~ ' l,i~c .-v (~ . "~:, .~i~l· ~ IJi;t · n i:;~r~,1.~f~, a:.d ~it,t~e :::'I~~~ :::l~!;;.:;. 
~::,:·\;.::t. ·,~cl cv;~t.rl , lscf ;;,l:.ot·~l,~;j,:'~'-=; " '': ''! i~,: ~ " ;;',; ~':~1J. ciefir.cc. on pa.':'ts 0: 
tile:;~ ,clc.i.n_". :.r~; ;l.i .t':'e c,);: .:;ic.e:-t;.tjol. ;.L;.S nl~l:~ ,', iVQL t:~t::r. in tt:..t;I cuu:se ot: 

' ~\ :.:st cevelop.-:1F.:~ts. :;0 p:'O _~c-;ior. l!Url' , ' i' e~!;or.a:.;ly be ,ex~ootod l'r,,~ e.:..y 0:: t.he~!: 
~lu iJ: .. .:i , ~·;i t!: i:l tll e :.t:X': tl:ree ::.orrtn !l. ! 
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:::0 r :t:::-iti::ec. zor:r; is ~-: . .g"C ~:-:;>O ~·~~ ~ '-. ~tc ~cir. p:,os;e~tJ .:;..:. 1...,-::;:~~~ed · ?it :-.. ::q. ::" t.nc: \,;~~~:, v;''' :': .. ::; ~ .. i:"l. • ... t " ~~ .. e ~~" ::zt cnd C~". the pit ~ s=.~:~ :.~s be:e:.l ~'ti::.~t~d; it i ~ r.-:J:; ~'il18d :u ~ : 8 ·/~1 :'C ;' ':: l: t ,bel",.; the surtc.ce, thC·l~r.J ~ u ·~ ·~ .r- : · b .... " teA v ... ~ ~:-~ ..... +" .... - ,. • ., ... " , " • . • ' ... ···Il .. ....... -, "'.t .• ". c. ~~ y..r"" 'I!._ -c~r-", .,.',. ,.. ~ ~L!.-'I 
!fJI .... _ ...... _ . - W __ .,.I""~ •.. . ~"" .• _-......-...;;. ~" " - -41.,.J, ___ u\;o'l_ .. ~.r, IrI • ...::;... ' ~ AW .' .-. ~... ...:.:~ , .... ...... r..... . , ..1.. , ..... • .. . ~.I" i 1 ' ... . ~.. .... -.. ~ oJ.. ..:.,..I.e::.:,: ~~ C ".':e::, v z ! (1 C C l' tI:.L.: s:.~~ t S:J i 1 c 1 t1~c l.:c.crlz.._ene. :~:;~e~':.v:~c. 1':10 zu.l:;:-.idu bud:; ,~)::, 0 :: ci .: f:-o:;. ~ L ts ~'le.ll l~ feet to th,e eact -;;='~:-e :t ~i·/~~ :,1;:")' 'tC ;;:-:,· ~tt. l l!.n.:; ~i ... ~: .5 ~"::'0 c:"'o~~~d 1;y veinlets ot :Jy::ite:. :-;i~:"i:: -:: • .:: ~~:':;.<::ida zo~e ~he ii::.cst,Cl16 ~;; .. "s · t~· t; n abo~t e!lt.iroly rEJple.ced t] I.;~l~::ic.oz. 

~· :·vs: . c:ct · i:J. G . ~o:::t:. ~i.Q :J.J~t~ o~ · tl: :~ li i:t !"!!;.s esta~ .... ished ::~lthe= are.;;.l. 
;.:;. -:r,::Z':' no:' dO·.7:'~.4~d ej:i..~::t. c·f ~~t) z~...:.~~ ;. iGe bv c-y • .;..,.~ ci::h.t-f'cot :-~ctar.z\!l:;.:­;L:. ~.e :' ~ (;~ ~'? t::e 5c~-:h :'~· V '~: ~1 .~ ~ :':: i,.;. . r;·. ::; :i~ r· C ~ ~ti si2.icii'iad lucs';;c!:.e Cl,;:t c,:,' ~;.:n ::: ~t'~ ~ · .. :::e :."s c1' 9:r:-itc, r..:.\': :'~~,<t;~::/ cl. ;; e r~a to lirr:o!li"Ce. 'r~';c t~e:.c='5s ~·/e -c.':: ~:: :. ~ !lO~-:!l of t::'o :~:aiL ?To ;·)ec'C ·· p i t. rl': .. e :l~~=.:;ive ~y:.'i't,€: S~.071S c.t the z~~tl:. e::: d. ~:.c:-. [:; ~:~ ,;) :vest ·,:cll . in '.::;-c::cb. 1. 'l,'[!e zon : toes not s~ow c.-; ell in ·~ ~::~r. 2. .The ,roved 1 ir,.ec~ e,: t, ::;nt c:' th.:: !~. i .. eral.ized zo~e is t!:.us ~O · :'ec~ ~:.:c :':'s:e:.::ce b·::t\'/cen :~a rr.e.in ;):'04c .. ::;ect ~d the heed of ~'rench 1. T:~e ::~~:r:~ p:x:. vee ~:.!.c~ness is 15' feet, and t:.o ::lm~irr~UZ!l · c.o=r.7:ard e~tcnt calow t:"a .sl:'t~ce is .!.6 i'ee~ • 

-'. cc-.posi te .s~:p.l.p. i'rer:: t:.o f-y::-i t~ zor.,.:; e7.posed ill t:c.e r::.c.i=. prcz?ect r:E;.S ::: cllec t~c. :;y the w:'i ter~ li:: .l ~ :, sc.y;;d oJ:". b. Sentley. It co:.-;o. i::~ 0.C3 , ;.~rce;,. ~ ccp:p~:o. :'.beress t::e d,::'!vc.i ''; ' a::; !):'e s e;-.tly kno',',n is of no vo.l.:.e , it ~ ::.e·;I;1:''tl:eless deserve s .'u:-t:; "::' r: :,: ',,)1 c:oa t :'::.n. 'l'h::' s is the most co::.z~iC'~o\!S . f s...u;:'ic.e body <9xP,osec at t:'1E: ::,;'..!::-~~~ce ' i::. th~ C:'[;:s district. Zl; or.ho!:r 0 , ::!ss,'t t:~e ':';errin:..ac unci. Li;;tlG ::,:.c:': :';0. 0 mi:.es simile: heavy p;,Tite ~s ~e~ to~d ~areiDal ~o co~o~cio.l c~~~£its cf zi~c anc copper • 

'i'he :::ine !i~ea is a tlf;i:-cl ·04"' · ~ !!:.i,la :lo~theast cf vr.sll:l. EiS=:~::"~" 70 pascas th.rouc~ the zouthc:lstor:1 cornf:~ (Jr t '!::.:; :.:e::.:;h i :; patel!tad clab, ::one:. di::'-; rc~c.s • ir. :;icc:- ccndi tio!l bror.ch e~st f~,, ::: ~i:.c :· •. ~ ~:.." :. i :;~ ·~ r02d ::l:ld lead to t~c la=e~r 0:''' tte 01 Co wo:oki:I:::.3. The ~)! .. o:)';rty · i s c,wr.O(; '0:: the Torpedo 1.ini:-..e Co. 

'~·r. ,~ ,~ rc-..:..'1c is :::rcr..i'tr;c, ':;~ thLl. lj ro ~\';cCio~. h~t\'lce:l ;;200,000.00 nr.d ';':40;'),00:).00 in copper~ zinc w-.o. silv '::!'. ~:::tr.'].ctio:l ot ore is s~ic. to ho.vc b-::CUIl i~ 1:;3~, ant in 1294 'ti:;e ore '.~t:.s 11eing ~olted ut t::..c !:li~a. :'ittle l:<lS .:)~c;:~ ::-~corc.ed re erdi:.&,: zub~e 0.uant history; ' tb~ last :Jystc~tic ';;0::-:< scc~ to ::.uve ·c.~l?n dor. e bet~7t.:enl~S? ~C 1 ~:Z9 when the !;~~pb.is Cor?O::-~tio~ co=-
~li ctec. 7:0::-k: o.t tl:.e :100:; sf.a1''!;. 

':"oc.!::.~icn of ~l:e '.VorT.ir./~:.:; is -;ho '::n on tho t;ooloSic ~!' (.?l~to 1); :lO:lC ;;.~. '.::'~ ;;'v!'O ex;;cn:.sive of t :-.cse . . o.ra cn:.irely c.ccClssiblo ar.d :lO~:; of ;;;':0 s.'1a.!to ~r~ ~:.tir<;:ly in:lcccz:J1blc. ':::xu.·ni:lc.t'icr. · wJ.~ li l:litedto tho uppc::, ps.:-ts o! tl;.;) zi=.r; SiO:i'3, ar.d to the leO-foot level::~ ot the scuth ~haft ~h1ch ~ad t,j ~e reE:.c~6d by U~H) , Or 6, ' \'1~ncUc.ss\.':· . . ;,,":"~' , ' ;;' ~ 
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?.c.e zincstop~ f'01,~o';i3 ' c.o';;:1 a ni!",erDli.::~d zo~c l'cur f(~ct thic~:: c. 
:'C;l~ce~.cnt of :,:~£c.e.l()r!:.l l::.a; e~to:1O: • . i.i i: o the u:-:niner:l1izcd b~d:J :l::O-;~ ~nd 
:01C'17 i~, t. ·~is tc.bu.l~- O~~ tedy d i r ~ \':I) ~ ~ c::..P li~oh1=,~tcly 05 0 • .!t3 outc=(;~ 

' :-.~~co n bro~d ... '"'rc co .... ·,r" ~ " " -'.- .~ ,.;,,,, . ,,., ,,":; "' 1" r1 "'bou-t 2l','O ~"'c+ ,...., . ~; ,,-,; ~o -cn'~ •• _ .... "" '-/ " 0", _ ", .. . ...... " _ • _~ . """ u _ J. .. ' .. .. .. ""_... .... A__ '" ;.J. 

Lipe:l stopas r:Ct7 po.rtl:,/ ·::~ ·; ·_~ d ~".6 t0 0 i)1;::1 .:;:crous to be thorou r.',h l~" c7.plc:'t;~ 
. :'ollo~ the ore ~c.. for .:1$ t;1,.lC l l ~' : Z 7 3' · ~:'\ ~~ t ';o~n th~ ' (~1'Pt ~!hil~ n C' r::. :- t~ .. C . 

::ort~~~:-4 e:ld .~ i~lclinc~ d.:' if~ l e ~Jz; ": :'~)' .. :; feet C: Oml th~ air f:,c: ... :,b.c '::l.!r~~cc • 
. ~\o 0:-0 rC~.;:lin:3 in tbe ~I":CC ~ S: t.L.:? ~2:- t:6 ' c l t!lc stcpes or in th e t;. ~!~cr ~a=t 
o:t~e ir:.cli::01 drift. '!:1e r.: !:. ~eri:l l ;';lat 1.':':'3 mined herc ..-a,:; c::-:ic.ize<l; 
;':".S:l~c::i~c, azurite ~:!cl cal:.:!i :-.c '::'Jre '.; ll ~ chic::.' ·:nlnorals. 
tl:~~ :prir;j~=:,t nu 1.phiclc ere ':i CoS ::r:r\;~:: nt t (~e cottom of the 
c-";.C, thct . :':'".c.szivc s?~cl.~ -i -: :" rr~ !: : :"'!. l ! 15 ~ r-~ ~ile. i'C\ctJ, rut this 
"le~ir i cd by" en c):c..--:: i r.:; "'w ~.(; . ·I e 

!t i s ':' t1;'O! · t~d 

bcll ne Co drift 
could not 'b e 

:.' .. ""'_r.'-:-: co ,.',1 '!-,... l ... ~· ..... ·' e (' --'" ' ... - 0.' ; .,.", ' ~' h '" o"' e bo dl' e" "';" "," -e""p. .... " n".:1 
_y -"""....... • .... ~ ~, ~ ..a. _ ..... . .:: '-- • _ ... ~ ", ... J,. \ ,. _ . t.J ""'-"''' L, • " . .... W _'1.4 frc:: 

SO:.l.t::: 3~t c.t t::tc lo :J~roo:· 18'lCl b.:.!D alrea.dy be on nooted in t:.. c 
sectio:J. of this r~po:::t: ~ "~::::t e pJ. z..:"1 of' tb. ~ ;·;orld.n..ss is ~i::.o'i.n 0;: ?lote 12 .. 

.:.. .. ' S~O:i:'t c!'"o s~-cu t e t th~ bo tt0:71 of th~' sll::lft 1 e~ds :7e::;~ to ·t:'e z:.cin ~, ift 

.. ::J.icn f!xt cnC::;; 516 feet ~o i::h ·~ 2'D!'";!)' ar: t:1 for ~ a,cc0s:;;iblo cli::;t~::c::; of 3:,:0 ' 
.to ~he outh~ 'l1"n~ c1:;l~t : cllo'::; 4V ; ~ ;::: s,,;:r .: .i.-~c or !;'-~dclcna limc:3 -: 0:lCi 7Thic=. ~ ~.' s ' 
-e-- ,,'" ... ...,-'c- c,"",' e.;"''''''-t 6 <': ":. ·1 ' .. · ...... c- c-.,,'" ... 1 ... h ... ..., --:~ ' ........ -, .. I ~\I ~~ It;.o..-L-. ,... ~ ..... ",...J ... ~.:_ ~ ~ ... '~ !; "'O P tj ~1~.'3~" W v :" .... ~ .. :J..;. .... i.!. "-:.;.,_'01; 
fi7C lie clong tho 7."O~l':;~n i'; z nc :!',,:; l1 c f t.::-.. ~ ~::U\. ~t and throe - incluc.in:;· ";:1C =.~i'r. 

4 ' , ..... t' A ' C- ,. . ... . ,Jt.~ .··r -t:\ .... ,_:..,. ... .; t ...... -..l~ ~l~O ' o--.oC'!+ 3"ope - _10 ,,0 no SO'a", ,:1 <& J,. 0,- ~ , -Cl.., W .=, .' t ' • ...: .c. _ u..a. J.. 'f e:l ~;" ..... n c_ v ~ ...,. - ... - - ~ t'; ;. ... , w 

lie :lOW- the n~t~ c:ld c f th~ t,~ i ft en d c;t~loro tho terrain 150 ~tJ ~ ~ +'0 t3 '7J 
ca.:;;~ c.nd ~O:' tho Se.r.lO dis--:,a.'1c C r;e~t • . i·:o. o~e 't7tlS cut in e.!lY of 't~e le::cr~l 

..-orl:inGs. 

'l'he \:or1:ings fro:;. t!l~ Roos sh:lftaro inac coset b1e. .~cc·ordir.s ~o recc :"cs . 
o~ t~~ 1':e.:;phis Corporc.t ion tho .:lhaJ~t l ,s 200 feet deop wi~h levels et 27, oj , 

' e.G, 100 ~nd 200 feet. It i ::; () viu,: nt ti.l o,"; most of the Iilinin:; :':~o ccne "c'~"';:-:~-:l:l ' 
t~c 27-foot oncl G5-f'oo~ l<;v cl:::;, :1..-: '.! !.1 C c ()~·(Unz to 10cc.1 rcpo!'tz 1;.1; ') L.::;t~ric.1 
e;:t::-::ctccl r.a~ c~clcocitc. .It i.:> rur '~i.i:? l' reported th'J.t the ere ~ (;.:1 ~c.~ b::Cl 
emc,'.;.::;ted. 

~10 c":'o.luc. tion of the : .. c::,:?::'is L;::-oUnd cc.n bo Given here since 1: i ~~lc 0:: 
th'3 ole. ;:orl':~G$ could be o~cn. ,';'hC" ?a rts cxw,inec. contain ~o rez('r\'"~:;. !~ 
.;o~ld be -;:orth >ihilc to rc:co t: <.:i tier.. ';.)~:!'t s of th~ zinc sto-oe und ~so the Reos 

~ .' . - , 

al:d other zh~t3 for 0X!'.:lir.c.t ien.. It i3 VI"!r:{ 11kely tbo.t such i~vesti€"e.~ions 
~-:ou1d. 1 eo.d to reccm::o:ldc.t16ns rcc e;- dinG rur~her explora tor! '::oric e.::-ound the 
~inc etope end e~st of 0. ,line join:r..g 't ho Roos and 30uth sho.fts • 

. 'I'he 'i'orpcdo 1~1n1ng P::-0PCjty 1::;lol!sted ilr .. ruodiatoly south. or 'C . ,:;). ' ::'i 5-~'::~Y 
70 e.ppro;:imntely a c;,uorter 01: Co ~ile c.:.:.st of vr~o.n 1n the l~-:; 1/4 ::.~d S;: ,1/4 , 
Sec. 1, '1'. 22 S., :R. 3':::. It cor;;::i .:t,z of triO patented cl~i!:1o, the -:'o:::pcdo 
and Litt1 ~Ben Scott. Q.."'ld one' un:~a tC:l.t;~ d cla1m, the rC.poo S~. 

in 
0:'0 

'l'h'! 'l'oriice.o <!opos1t WAS cllscoverc,<! in 1899 by 7lUll~ l:'oy o.:ld c.cc.ui::-c~ 
tho ~~e year 'by an' unkno .. m . ccr.l1p6T.y, \7hic!l. ~1ned ';;;100,000.00 ~,:<.,:'tb. of co~rcr 
bofore J'un9," 1900 • . In 1~04 ' tho mino pass~d into th.e htinds or the l'o':::'? ·~ llo 
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l.i::.i:1S Cc::;p6.:1Y t.:.1C1 ~ubscQ.ucntly lK .. z '0.::..::;.: loused UU.-nC11CUS ti:1o::;. 'l'i:le l~;;;t 
r:v~';';: to 00 C.O:.lO 0::1 tho property \Jus, in 19{1-42 t;hon th() !ntcrn~tio:1c..l 
S;::.:::'tin,s ;:!.n.:l HClfini::1':; Cc=lpcny heida lc:uDI) on 1 t c.ne. co.I"".L"1cd out e. ~ort 
di:.:::lo:':d. drill in,; CC!l:raien. ..'..t the.} J?l1~~cnt tlI:ie it 1s idlo o.nd held by the 

" !'orpc.c,o ':':in ins CO:1Ps.ny. 

Total production t1euroo f .... czn the mine are not available b\lt ioccl 
o~t~,~toD placo then az hiSb ~~ ~~Oo,Ooo.60. Llmost all ot this product10~ 
~~~ ~rior to 1921. 

, C")olc.:;icc..l r01c.tion.:ili.i!,)z in the vicinity 0:: th.e mine ';;.-.::.:./ be ~ec:J. on 
t~c ;;;coloGlc ~, ot ~o 0rgiln DiS'tl'ict (Plato 1), end ~ deDcl~iDt~ 'ot the oro 
body h~s clro~dy beon given on po 14 ot this rc)ort • 

The ::..lrlO \\,or::inGs include fou:" ::h~:·ts c.esi~!"'...:lted by !l~~:-z cs t=.o 
:\c .. 1, 2'~o. 2, l~o. 3 ~c1. l~o.~. 'l'ncy (:.:::'0 185) :500', 500 and 165 feet deep 

' r.;,;:;~.;;~ ~i\·cly.. 'l':J.o stopos and d::ifts o:J. tho 2VJ-.i.'oot l~vel oet:;een the :{o. l , 
~;i :~o .. 2 , sh::.l'ts -havo caved. tl".ae Ho .. 3 shaft is in sucil condi tion t~at it 
~~O is inc..cccs~ible. ?~us it wc..s i~pos~ible to ~ather ~ny t~rst tand 
info~tic:l on t::-'e gr.z:ater 'O~rt ot: the 'l.i::.dorground ,,·:orkins~. ::')lates 13 ~d 
~ .. 
~~, ~O';i the pl~ns of the 2CO ::.ud ZCO~::oot levels, and Pl~te 15 ~ho-.;::; tho 
'1""'-"0""'1 -, .• ' "'i:'; 0"'<:' 0-1' til' :- ~,o~ ,-; .., ,·,~ 
- Co;Io- -~ -~'""'''.'''''''. W II. J,.~~ .. ~W. 

It \7.7.S poz.:;lblo to 0~ine '3, :;>art 0;''' t:c.e 200-foot level t:-c:::. tl:c :~o.<: 
sh'::::t by U~~ of a po=t~blc hWlC. r~·i~dla.s~" :B'i~ur~? shc\'!:l the plc of -cl'leso 
(.~:'~::"!1.:::o al:d acc~~o1blo ,o:tior.s e=o ir.c.ic!l-:ec. on the I:Cp. ~·:i-:hi:l tr.:.o 
;:ccesziblo ~70~iugs c pw-t of t~c 10\7 '[;race pril-:lm"Y 0:::'0 body ~' bo :::e:::n .• 

' l::C-r:O"J011
, reliable sa:nplin;; ot th0 ere was not possiblci'or the ~~:Us 0;: -;!:a 

C:::2::-~ h~vo acc;.uired a post-mininc blcorr. ot chalcant!lite \ihich v:oud :p::oduce 
~oo hi~ a ficure fo .... coppar cOutent in rock at the surfaco and in ~~n 
~e.:;ult i~ too low a figur~ tor co~por cm.tent ir~ediately beneath. tho surtaca. 

, ' El~~ti~ would b~ n~cessary if s~pling is to bo done with ~y de~ree ot 
", ~~ tJ:'.;;:.cy. 

'r'lle di~ond drillins cor.:pletoo. by !nterIlP..tion~l&:oltins ar.d Rei'!.ni::.:; 
C~~7~ny in 19~1-42 yields some ~port~t data on the Torpedo ore body. ~our 
hc:cs ~cro put do~. Their horizontal projections ~-e plotted on the s~facc 

' m.:;.:? ot t:::'~ mining area (Plats 15). 

'?::.c ~·:o. 1 dri~ hole \;£;.s st~rtGd ut the s-..:.rr~c e 515 :rc~t ~:.~t 0;" . t!:.~ 

~',c. 3 :;;~:::ft a.a. about 350 feet e~st ot the 'ore boey. J;'iGU::C 7-:' sbo-:;s its 
r\;l~t::c!"l.:1:.i!? to ~~e or~ ooC:y 8.!ld 3l::o Gives pel''tinent ass:..y d.:.~;;. \:he:~ ti:c 
hole i::..ter:;c;~ts tlle ora zone G '1';:0 l~·ov 2 hole (~'ie. 8) v:as .st~:-tec. e.t t~~ 
:;;;:.:.:c :/e=tio:: on the Gurfaco but ,::8,S 0xte~c.0d ' in 0. soutb.\7e~te::-ly rJ.the .... t;~!i 
r:.orth';:o!;\;c:"11y di=ectio:l. Upon strild.r.c; the SU!l,?osed ON ho~izo:: di:",:'::'ccl:t;y 
.;~::; C::'COU:1tc:-od bocuucc of cc.vi~. '1:he hclet.ud to be a.b~c.oncc. 'ce.:'orc 
rac.c;:'::~ ~h.~ limesto:lc-::lor:.zonite caitact and no s~,?las cou:.d , be obtai:.c.5. 
:r,,= t.~a sur-,c.:;;od oro hO:-,izori. for as::;o.yb.;. 

~nc surfuco lo~tion or ~he tC4;rd drill hole is ' ~27 f~~t in u S. ?lo , ~. 
(U:e'c~ion tro!ll t!lo l~o. 1 holo. Fieuro 9 portrays adeq,u~toly its r~~t iv;,:t.o 
the oro oody end eiV03 l;.sSD.:i ~ta Qr sainl)los ta~ton trCo:J'"l the oro ~o:~e. ' 'l~1o 
:ourtll di:::.mond drill hole : (ilJ.10)- ' :WQ~ :stnrted:, at "o point 100 feet ·S.-:5~ 'I::. ' 
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of hole NO.3. It is intcrc~t~~~ to ~~~c 
. ~inerL li~cd ~ono, in~ic~t~nz ~h ~t · ~ho tD0 

.:In c:;..c~· .. ;.:.::u diD !~rc:! tile C\ll~':c.:C(; do·;.~~::::!.:-d 

~.';):i~.Q ~ \'7est~l~rd c.i!i. 

t",lult..s. .. ::h~cl1 cv:!t:·ol it, ~:";,c;:: :~':"it,~ 
"l'or ~ovcrc.l ~Ullcaod !'CV-;. ~:~?.:::or.';::1 

~ ' . bo 
,,~thoush tbe 

r-a<;l\? :":"00 i"t • 
PCO~J thc:.-o ic no 
ih~ec.i;: tcly -oo.l,o~'J 

c=-~llins C· ... ~~·f"' r..i~""l · \:;~o ~l:~~t:.:r~ctor~' ~ ~c.c :.~!"'tC:-C;lCC~ r:.c.:r 
~VO:l t·llcu~:. t .ie ";:,:6 C "'/01"'-, of ~~:!plo~ i:l J~:c.~ c;:e zonG ,,:;a~ 
i:l.dic~tion o~ ~rlch, c~~ti~~OU3 soco~~y sulp~~~c zo~a 
t!lC c:::..jlcroC: :;,:i4ize:c. zcnc o 'l'ho NCO:-C, U so i:lc.i cc.";e~ t!:z.t 

t:.:.c 'C·;;o tnu.ltz ·dcfi!'!.ir.;3 tb::; Ol~ " :;: toc.:; ~l~~ c~;l'vcr~ins r~itll dOIr~b., c~u~i::2 the 
o:, ... c· zc=.~ 'to rl~=O';'; c.o·:):"::urc.~ ;~l!~~ tQ;j \~~ \\·:::'c:~ cut t~~ li::.c-=.cr..zc:-.ito co:r~:;.~t 

.. . !:r.c·;:cc:l ~o =-.. incrclizc.tio:.1. in ~~: r; l.iI::~fj Jc~!!~. Iv ~e(,:r.c stranzo t~a~ s;;::.e rc~:"~ce-
... .. ' :=:~::~ boa.ic~ o.l'to ~ot p::o~c;nt ~:;it~1::"u :;.I~t:;. l:L-:'c:,:rto;c.c nc:..r tho co:!J~c.ct. 'r:~iz 

~t:~':CoJzt:, t:J.ct the f~'t.!ltiuG in t~(;; .1~0.2::..jr. t:.~y huvt:: t~~:c~ pJ.P..C0 i:l 't~o :;t~SC::;. 
l?~:.llti::.: could ~ve occun·cd ?~ic:- t-c !~ir.cTuliz.c.:'ion, the:;e ~.::.ul·~~ 60::--;:'nz 

~; .. 

: • • •• I 
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to C"~lc..0 -:he !)olutio~:J; t~u:l ~a::le·~7 ~;,d , :: :o"/a"T.";!'lt ;:::.ay neve c..z.c~:)cd tl:e oi:-.c:.:.';:j.i~ed 
: blcc:~ c.v:-;~ c.ec..i:lzt the uClint:!r{ .. lizod)' ,..3.$u;;.:'Cr.a li!!:ssto!lo. 'l'he zecc::c. l'Cl"iod 
.01' :::cvc:;.-:cnt is .;:;.1':;0 su.ssested ·bythc r~la.t icnsl:.ips ct oxiej,zcd to ~o::iclizcc; 
0:-0. ___ t tee c~z~ern e:l.d ot: the 8rcc. tne o4idlze~ oro eoos c.o·:1ll c,", leas-; 3CO 
i\;et b~lo':: tho zurfacc, \';hil0 at tae . t:o. "l slc..:lft p:.-ir::c....""'Y oro is ,=.co9~~::Cd 

'. ':'co feo,: '0::>10;': the ~Ul"fucc. 'ih' ~~ l"(;l~or.·.J. of ~ovcn:ent cow.a ha<t;s ope!lcc. p;;.,~s 
ot the s!lea:.- zono sU:-i'iciontlV ~o c.l.io:'J Ci'~:;'.l [:.ccess to su:-tacc \1ate::s wit=' . 
t:'c .re~ltins dF.:ep 07.ic.atio!~~'·· · 

T'LC 'luestio!l ot rcsc;:'ves · ;:t the. ':'o:-pedc };:.-op~:-ty hc.s 'ceen disct:.=~cd 
in ·t~ s~ctio:l 6.cz:.li~ ':'Jith ore bo<;'1cs, p~gc -:'4:. So:Je explorC:.to:.-~r ':;o:.-~ t:!.ght 
wcl:' ba justified ~oIleth~ Z0!10 of :'c.ul tir.S couth of the No. 4 SC~!'t, ~o-: 

. hero lios considorable ground ·.:;hich. · h.~. s r .. o~ b:len prospected adec;,'UatelJ'e 
, 

.' " -. ", .. 
j; 

Stcvol:.,<?n-Bcnnett ;:!ine , .(, 

. ' 

'. 
" 

'. 

" 

,. 

'i'lle 8t;av.::;;~,<;on-Ecnnett r.;ir.'~ 1:;; loc:!tea } ~:, :dlos south or O::c:;.n .:.lc:::.c 
t ' , 0 "".l. tb. ( . t' { " 1/.A ~ , , - 1-' • /. ~e l1e~te-=-n. z_ope~ c v:::- t::!:.2J. ~:&oun &.. ".Lns ..;,~ ~~, ~CC. __ en\). .\.:.. .1.., .";:, 
Sec. l~J 'II. 22 s •• R. :3:!::}. ':l: '~o ?l'Cpc::t:' c ,:;r: ';:)0 roucncd b~' cu:.- by Co d:'r-; 

. roed. scuth fro:J! "v. 3. :ii[:l:.'.',.:::.y 'i(}. rt CO;:'lsists of th:.-oo pc.to:l.ted clCL~-<; CLOlC, 

one \t.1lpctonted claim, O\7l41)C. ~y. th.0 ~'o-::?(;;c..o i.:i.!4i~ COJ1!>~~. 

'l'ce Stevo~son. o.ro body v . .::.s c:.i~ov,;;:.:'cd in 15·J:7. Eetween. ~~~t ti:::l3 t..n.d 
lc.:'2 ~~I'} ore Vl'-i.::: ·r.:.inod for its silver cO :jt~r.t a.'1d prod:u.ction. ~::o~t6c. to s.bo~", 
';':;150, .000.00. Ir:. 1887 tho BCl1!l.(;tt ore body '/;<l:J discovered ane. ,:,ov~c. ~o b~ 
::r.UC!l l~.Ger thc.:l. the Stcven!)c,r.. ~ .. t this time the !:line b~co..,;o c..n. i::::);):.-t~"; 

r-:.-o~ccr of l~cc.. Sovcro.l le::;;;;oj,~", hc..va hCLQ t!H) lJlir.'3 :>ir:c.:l ·~hc.t tl:::o, 
ir.cl\!~in~ 'tA(; 1)hclps-ljod~0 ur.Q tAo .. ·.rtO::iC~l ~le1tinG una Roi'ini:;:; Ce:::?;;:':lic.:i. 

0~1ly c. very ~c.ll ~OWlt 01' work hc.~ COC:l do:l.c .9.~ t!le t".inc ~i::.c~ t:::..c 
;~;.~~~cc.n ~olti~ ~d ,R~fi~inc Cc~,c.~r.y ~olinq~iched its lcuza in l~ZJo !::1 
19~1 tbo I::.tc:'-:l.ational ~cltir.~ ~nd RerL~ir.3 CO~~&~y d::111ed on~,ci~or.d c~ill 
holo O:l. tr..e property. Tho hole wus put , dorm ~20 l'oot S. 610 ·:i·. 0-: -:!!o r.:~ir. 
cil.:.~·t 1r:. Co S. 74.?P z. dircctio~ o.ndc.t . an unele 01' di'O · of ~5°. Tho d::ill :-:'clo 
i::. roportod 'to ~ve beon 411 t~;;otQc'el) and intcn.dod ;'1::::larlly -:Ol.· ~SSO.:is::c::l.'t 
wor~. llo a31:.IlY d:.tll woro obtuint3d .1'~om core "~plos • 
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l'::' ~ 1 ec W. ~t:: :'::.c 'il ,:::c010::J !:;;; s:., C-::!l on t:"<:; c.::-.::o.1 70010[; ic ::':.:0 of "t:r..e; 

~::-~;;;'ll l:iist::-ict. ~~::_ .. ~~. gj h(;.s c:;:'vo:::. .".Il eAcellen~ ";'d d!l~i1ed- a::co1.::lt Ol" 

t:'e t:ir.e. :iiis'.::.up of t;;'e u.Lci.er.;;ro~Ild wo:::-:':1r..C.s sboo;;.:; .ull tiu!t ~rol:.cccssib::.e. 

?o'l';) ~~:-i t~:-~ s,:Jcnt fou'!' cieJ's in ;\,~rc:'1., lS43, ex~ining tho :Tline. T'r.~ro are r.o 

rasc::'Vcs in t:'e ~cce:Jsible part!:l anc. i!l. v!.t)\1 ",f l;'.z.!.~' oS \,:or~ nct~i::.e could 

l?e sui::lcd. by rc-..'T':':'pp ir.::.; • 

., 

:');:c ~;: .. o\,;.'!) incl ~C!C~ .f.:'lu;t'tz a:.d incli~ed c.:::-ifts wl::.ic;::' ~:~lo:-e ~hc 

. 1 ~ .... ~ ~. -e~ c -. '. "" -0.' • 

,- __ wI, -i. ..., ~ .. 4 st..:;..lcs ot t=.e :"'c.:.ed~lc:1~ e~cup. 'i.1he s~ou.~d is cove::cd c7 

t!"!:'''~0 ~atar.tcd cl.:-.i:;.s celo!'1ei~ to ~et"C ls~acl-:s Ol~ urt~no !t:.s rc;c::-tQd 

t::;;;.t o:·:iCizec. 1eec.-~ilvc::- ere hao OOC:::l p:i."oouced .!:.."1d t!-~t ir. l.S3{' th~ c"t..-:l7>S 

~~e::e r(;·.;o~~edo !;o o~e is a,pu:-en t in th~E; shellcvl pi ts, l';her~as ~=.e· :::.i; 

. wo~~-:i=cs are in~ccosslble. It is thus i.::lpcSS ible to e stabli.s~ co:~t::ols :"'0:­

·;;uc::. !:::r.e~ 1i2.3. t iOll e.s Itay be present or to cvz.luate the ~:romld. fo,;: t~tt::-o 

. :;,;:;:-o::l~ctior.. 

.:;.s the ::-..::.in workin:?:3 a:-e uiGZled north"J0st alor-s; tho c.pparo:lt co::itir.t!=.­

tio:l Ol~ u shear zor.e exposed iu t:'e ro:royo to the r.Ol'tt., it is possible t:.a~ 

~1neralization is co~trolled by fis:ur~~ of this trend. 

, . 

. . :... .. ':.'~e :io::"lestake is 3/4 mile north of Crg~n) and is cOll::ectcd ti tc. '=:: ,:(::':::'7 

.' . .. :; ... : .... , ··· 70 ty a dirt rocd in :'a:r COl":cii t ion a::ld :pc.s.:::able thro~out t~c ye:;.r. 'I'~c 

. ...... ,--:, ,~. '. , . \::::-our.\! is c~i::led by 3. 1:.. S!lipc of Las Cruces. ?-.i.·OQuct io!'l ot lcud-s:lvcr 

~;" ' :'.' ." ore fro::. this prep'erty wc.!l e.:;t:.r.-lated to have totcled ;)20)000 a:; 0;: 19 270 

....... . ; . . l:. 1~j7 t';"."o shiF!:::cnt:;;» e,r;}ount ins to ' t.pproxiIr,<ltcly 0i 8;ht tons ec.ch; ,,0::-0 SC::lt 
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to tr.o s~elter D.t :::1 Paco. ?nl.re i".:> no ;:'';;CC:i.''(! of Ir:orc ::ec(;nt s:::'i;:tc:::.ts; 

ev!'d~r.t1y the .:line hE4~ bee!l. ic.1e fer the ~!!~t cix ye::..rs .. 

'l':.E:: or€: body is a ::8)1~~'~~':::O!lt . ~i' :.~&~c..:U;:m~, J,imesto::J.e bcr..c<::.~=- Co pO::7J':.:.~-:Y 

:.:n l. t:'£; .. dips nor~h'la::c. bE:t ·.7o '~n :-i~v w1U ~oo. £:J:j Tac pri::z.:-y ore c,::::'z:';:.;;c 

c:::t:''l'J.] v~ pyrite !::.!ld '-!.rco::,::!.~ .~rOl:'~ : c~len;:.; oxidized 0::"0 cor.ta!':lcd li::.c:-.ito, . 

cc;:;,;.:;.:;!. t£l ~nd a:'C0nto ir.rc:;;i t·,j (;~"' 90. · ;:' .fe,,03 • ~.sO~ • c li.::>O)» ::;.ccordi:"·c to 

r' _\oo.I".~ r jr. ~ "·"'~'r 'P"'t .... C",.,~ ..... y-. . .. ' . -'~·l "'-:' ~,. (;. .Y... .....~ .:t i ~.~ -or'.' 

~u::.! •. _ .•• _n~ ,. ...... ~.i_..:;. ... \!lo ....... ·wc·r....:,} .c",,, ..... y _n .. ccessltJ.e, a:.c... s .. O\;J ,,- ... -

it 'tllcq Ce::l 'co prcfi t .ably !'ec:;~ll<;':'~ 

::::::'cl~or aosays fer t:~o 1 :.!~',; 01'0 O!li PP c'':; indicato botr:ocn 7 ~.,d <;) c\:.r.ces 

!.~ ' silver, .01 o~.ce Golo1t ~ct:'l '~on 2.0 l.;.nd 8.6 !crccnt' lead, bot\·~oC:l 0.1 

I~ ,:! ..;,.~ ~(:~cent zinc, ane: Got·J: (lC!'l. · O.O? ~nc. 0.-1.0 l'orcjnt co~pt)~. 

r~)o:'tcc. in c:o\.l!'.t.J i;ct;~c€;n . O.O·l <.:.ndO.OS percent. 
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';:;1..:~~~~~.::;~;~'.L:r{ ,"',: ~'~,' >. ~''-.' l . :~ :.):~ .. ~~:';: !:, ~r.~'!.' !~.: .. :'IC1;.3, 
Cl .. "".l.: __ ", :.a.~ .. ~ I~ .J 1:1~~~IC1' 

':'1; t;lC ~~st b!. .z;:::\.!t;: =..~ ~~r • . •.. ": 

t~:e ore~ t::c=. sovc::,.~;;.l 0: t~e 

en le::':3, Zlrac. ~r.d CO:?:!~:- ;:ecct: :::es 
-;0:: a , siJ::ilt.lr i:;.ve~·;::'::;;;;:~ic::l o~ bis-

. ' c.~~':;':':--:j to 'bo ::--.ost c..b~:'ant ir~ :;~ l !lt; ·.lfc=:C:in~~:l ~:~ .. C:le ~he '.~~~;err4 zlol'c3 0-: 

t=.e ' ';;::.n .: .... '"ld:'o~s :':o~r.:;;~ in::: il:L an ;:;:cuatc 1:-c1 ~ 2;:; :.:les lor..z e:.c. 1/2 ::.il~ wic.e, 
b~::il:.::.i!lG u:'oU1ld tr.o :':e::'rm.::c !:l:'ne, e'7.tcr.dlr.Z v;est cl."lc. ~o'Uth so as ~o i:lclude 
t~e ~xCt'lsio:..", Cor:p'Wl.chOl", F.O:;.C3t~cc e~d:ie::''phisI:l1r.es. and c:ldi:.S ne~ 
~. s. ;;::'.:;h ... ~70. 

. , : .. i:.c 
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CJl CP(;Oll c~t on the !=l:'0l)crJIoiY c~r:~:i (.;d 12·., \.;0 1~c:,"c8nt ot t!lu ele=~c:;.t. T!;e '4-:,i:ers 
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0:-.;) ~.::!::; tc.}:0:l trO::l ~ W'l.c.crl:cnd ~'l;c!?(: ' c..~v.~lo?cd fro::;. tr..e lG5-foot lavel at t:.o , 

. !'\!::loe:- ~ ~~t. E:<tu!lin~t101l cf t.hc ~·~~ici!l£s :':~Q::' t!lis sh=.ft r~"~ecl.ecl tl=.e.t tha 
sto~e had. '000::1 bac~ tilled to dri:.'t l~Vt;l, l:le..king za=pli:.e il:l,ossiblo. 

:.. ~hi!)~~cnt of o::-~ frc:n ~te :.:O::'''l~irnc.c Zt.i..:..; :L!:l -To.nuo.ry. 19·~3) -:;a,.s p13::.ali=ed 
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CO~'[;)unch(;r roir.e. Smcl tel' returns l~ov~uled that. this ore carried 0.53 
~;(;r~er.t b1slillth~ ' !:!o\':Glv~r. th '~N :;.;:rG ~ IlO ore, resorves at , tli~s mi-::.e. so' :lO 
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While we believe this inlornt3tion to 
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The !tcw J~rsey Zinc Exploration \,:OIr.p 

THE EMPIRE ZINC 
SILVER CITY, NEW MEXIC 

ORGAN DISTRICT 
DOI'IA ANA COUNTY, 

M [MPHIS ~'lIN£ AND \' Ie 
165 FOOT LEVEL 

GEOLOGIC 'M 
5CALE: ," ::;IOO' 

ASSEM13LED : ,MAY, I947 ~n ..,.. 



'i-;X:C'O SClIO • '''~\U 0" , ..... ~-;;S . • ' .(11~ • . . . 
llU

" OL 01,' " . ... . 
• l:::i AN~ l.[I~"E . • . r.AL IU,:SOUl' . . ~~ 

.<; 01 3 " O,,~rt, ~
' XX 

" X mon~onit" 

auartz monzonit, porphyry 

Outc.rop of T. . su ( orp~do v . r ~c.. 'wh&.r&. brOk.c.~'ni' projc.c.tc.d to ,n&.:. appC.ar, 

HiSh C)rada. e.o' . . . pp,r iC\ stope.s, lOO' I &.'1&1 • 

• t' 

. V:/:;·] Low or d .. .. ,' ... :: . _ a .. or,; "I' . . ao .'1'1. qua,.t" .. t~ 

~r .. c.c.i~tf.d and sT ' c;uarh. lIIon~onit,':C.lr..d limutona and 

Hin;; wo L ' . . ,. .. ,n9S' tOO' . tunnf.I~ From • I&nl in To '. 
shown aurfac. .. wh' rp.do miMi , r .. pOI"tl1 j" 

, "rval - to rut Contour 'nt 

~~al. 

0 !>v ' ICO ~oo :l00 400 ~OO 
, I 

rc.. .. t 

.' 
. ' .~ .. 

.. ". 

'. 

'" .". 



~ ~. " 

. ". 

'.' .... , 

t '.'" '. . : ... , 
" 

~ } ' .' .. 

" ' I ..... 
.. 4 , '. • : .. ~ .•• :-

;.~: . '.: .' 

.' ·1 

.. , .. . ~: 

.. .. 

'. 

. ~' .. ;,.... , ~ . ' j 

~ " •• ,'<I 

.... ~. , 
':"'1 ,,' 

./~ : :" ~~'; '. :,' : .. .0, '. , ' ' 

,.:. 

' •• >r ': .... 

" 

.' ~ 
',', 

.... . .' 
• •.... '"..! 

t ",'. 
• ~. ".~ j ', •.... 

...... ! .. .. '.; . 

"~::. , l:.~j· 

>~/,.?,. 
, " . :'" 

.;::~' : ~~~ 
. ,' ' :' 

i. . • • 
~ .. , ...... ', 

. " ' j 

'" 

·. · ·. 1 

i , 

. ,,' 

" 

~ .~' " 

", 

'I .. 

! ,. ' ., " .. 
.\. 

." 
• .... 

I ,: 

I 

, r; - '---.. 

1
~'''----------~'':~--''--~~~------------------~~~---'5~'''------------''~----''''-..·~.~.t~'~' , ';'.\ .: . ... . ; .; ::-.. 

'. I , " ." 
,I ", .. ,' " 

II,· ': 
t ,'. , ' 
! '.' '. ~ 

i' N 

" 
,", 

. ... " 

. . ~ ', .. 

..... 
" 

" ', f 

I , 

o 
.sc:~f4 

.$0 . t()() lOfJ 
. ' 

" j 
.. , 1 
~ I. " 

FiGURE 17.-Vertical Pl'ojcction parai\c\ to the Bennettorebody, Stevenson­
.. " Bennett Mine • 

•• ! 
, , 

, 

i 
·1 
I 

l: 
.1 , 
" 

, i 

' \ 
! 

i ,' 
I 

.. ~, 
Shaded areas indicato ·stopcs. Tho workings on Nos. 6 and 7 levela are " 

on the StevensOn orebOdy; tho reat arc on the Bennett orebod)r. , ~' 
~' '.' . 

;' : . ~. ' . '. ' ",' 

" , .. ? 

:: 

, ' J 

.... J 

""", . '; .. . 
• ". ••. -!.-,~ . .. _ .... __ . •• a •••• -.. _ . , • •• 1000 _ ... ... _ _ . .. • 

;", . 

,t, 

" 

,< 

:' , 

! .~, • 

" 

" .' 

• "!;i. 
' .. ,: .. :' . . .. 
o ~,., .' 

'c ;':' t . . ' 
/' , 

," '.:': 
';:';" 

. , .. , , ' . 
:". 
" ::1: 

" . 
. : .;, : .~ , 
• ,l;.' 

, ' j.:;" , 
.~ 

.: '-
~ /: 

" ~'" '.f, "', . . " 

" 

'" I. 

,·;i' .. 

. ,(, 

," .. " 
" " , .. . ~ , 

.,! ' " , . 
I , : 

" . 

t, 

~ 
i 
,1 , 
; 
I 
1 

i 
i, 
I 

I 
l 
'J 

I 
i , ' i 

. I' " 

' j 
, ; 

i 

,I 

" 

.' 

.. 
.I 

, .... 



", 
.. ' ' 

... ... 

I 

I· 

". ,'. ....... 
! 

I "Ift ", • I"· / ,-,.,L. 

'j 

'. 

.. . 

'. 

. f:t , 
O · 

..... i. 
II 

" "). 
i 
I 

/ 

.... 

I 

~/ 

:',' 

" <: 
" <.g . 

... It'\ 
. ') '0 

.. , .... ,' 
"t" •. .. .. : .. , ..... 

,," 

··· .. 1' 

..... ; 
' .:; -I 

" . 1 

t 0-/0 

.I 
I 

' f 
O-IQ T 3",c 49, ~"'y'" 

~ F. II 
+ -'.It', L.,.JtwIIr ,. 

". f' . ~. (A_. __ : _______ ... __ 
I • 

.. ; 

.'.' ~ 

...... ,; 

'-. 

" 

'J 

. \ 

, 
.: I 

.' 

,', 



" . .. 
.. . 

" 

. , ... .:. 
.~ . " .~; .. 

• 

' . ' .:. ~ ~- . 

, . .. .. 

' . t · 

" 
. " ., . 

a ..... 

': \ ." 
. - ~, ' 

~.'. _;~ \0' • 

' .. ... 
't;' ... ;;::::,~-\:' ~i . <;~'(;;-;,::" , ;' ·"":~: :'·i ·" :: f·· :,.~.\~ ... .. ': 

... -.. , 

" 
. ~~ 

~';..: ' l .· ··~ .. ·. ·v . .. ." .,.i .'r.' .. "".~~~-"~~"-",
,-~~,,,,,~,,_, ,, 

_,_ ... ______ .. ,;. ~ .. ', 

. 1.:"~;;:::;' : ~ _~_-7~-::"'~~_-_-.:'_' ~::..!.~-:7.:.-~~- ~ . .... . _ . • -~"' ~:'. "':'::-."" .-.- . __ ~ . _.!""'!.~~'!.~-"".;:"".--!~_vY __ "'~~ ___ a.-_ _ _ ... . _ 
_ ......... 

I 
I 

.\ 
i 
I 

i ~ 

t. ," 

-,.~.,...,: ... ", " 

."..-'- " . ,-,- :-.. :, : .. ;~ ... ~. 

)- . : ~ . 
~ " .'" ,'. 

':., . ' 

:, ... 
r •. ; .. ', 1 ..... 

.. .. 
, . 

....~..,;:: 

'II ' " .s.c: ~.c: 
: ........... 

" 

:( /. I-~------

' . 

"t;:: . 
~. 
....~ 

JOO'level 

'" . ' 

Zoo"level 

.. 

:::: 
I 

. '.~ Level of psrmanenl willer lab/~ 

; 

o 

· ~ i. __ . 

JC'II~ 
-'0 100 

, ... , 
lOO 

• : _~;"*-'--'':-'';';'''>'~,,"~~'''' '' ' . ... . ' .F~~URQ 1~,~ VertiC~I~:,oJ~I~~JcJ~.r;~~1 i ~C:
Ii~~:~u t~~~~~c:,OIlC 

~ . - .. :. . " ~~'~""'''~1:.''' .. ~,-., __ .. _ .. : .. _ ... . ... \o_ • • _ 

, . 
. , 

'-

at tho Torpedo 

.. 
. '. 

-:"".,' 

., 

,~. -

. "'. 
. ,.> -:. 

.. 
", ... ~ . .:. . 

,>of , 

.. ~ ":: 
• 

.' .. I • ':':..!.:.~ ". 
':.: . .=, ... 

.~ .' " 

'.- - ......... . . -~~jo 

..' 

.-, 

, 

i 
.J". 
.. ' . 



_ _ _ Q ----'!....o.... ~ .-:...-~o#~ , .. ' 

. ! 

-, .. ~,.~-",--.- -- ~.--.-.-
l' -' 

:-~, \ ,: 

,.:: . . . " 
c .~ ~. 

, " ~ 

, , ' 

;~ \r~~n; ,< 
. ~'.;. ,~- ;: h~' ~:; L,\ ':';\ ~ ,: : (.: 
' : (. . l : \ ' " . , ~ " " . 

L: ~~~ ' :'; ,:,;' /.; :. ~ ~.' 
!l ~ ! ' I ' ~ : ( , I (,, ~ . ( ) 

~~. ;~~ ~~"~, Irn :~: ~i' ('~i 
,;! \n,l ~ :: ~t, :, j,;;: 

C.' t o" , (-

,' 11-, t:,:,: ~:~', ~;(~,,: . " ~~:{: ,~::' .. ~~ .J~ ' r/ /\ 
~'. (.'. tJ "~ , ., ~ !. ; ~ L' :'; ' 

• ~_ j_, ~ • • 0 , .; : .: I ,r.) ~:' 
r;,, ' ~.:, ... ; (0;, ( •• /( : ' , . , • • r., :o8 ! Jf ~. ( J C/. 'I '~ 

.. 

. ' ~,~, [~' !;" ,!~ . &: ' !,'~ ~ Ilt' ,::t: t~. I~ ,~j. :ij: ,,~j, ~" '; '~: ~ 
:~I;' ;. ~'·: ': : ··I ", f. ~" , ( , ' :,.~ ( '" .. (~ «t· :: .. [~ ~~ ~',l .. , (' ~ 
,,; . :- ~.. .. :.) ". "'" ." .. : ~..... , c' ~ ) ._A .. ~ 
•.. 0 :.. • • : • • " .., • . . ~:::-.~ :, . . .. . ! _' () .. :.f", .. ct-C'l(", "..l 
., :! ,. :- '\ • ' . , -J • j • - ' j • h , I (~, ( II" ~ . " ) • . • < ........ t,; - ~ 
c· 5' (;, t ·

1 

:.: :.1" () r-~' ~ .:-- : ~ • ,. ~ '" <~ : -,' ,: en 'v .: (j). ~ t 
~ " ;S ".: v.: (;" (~) , .. ~ c') ~.. ,~, ~ t,: Co' . '. ~~ Ca) ~ J r.~ , ~ 
l!·· r: .~I. ~ rt,~ t".I" Y. c- ~~<I ~': .", [n • ~ c.~ ~ '< .. , ~.! Q ci 
~t -. 'r; ~~ (~ r~ ", ' t h ~~ t-: (/I : ~ '! .~ c~ 0 ::S' (.~ - tj ~ ~: 
• 0 .... , . C-. c.).... C~ · r· t • ~ t . - C/. ..... . N __ 

,,4: :, .... ,~ ( ~ . ; .. ~ . :~. r i' ~~. ( J 9 • :. .. ~; () 0 :.: .. " ,~ .. ~~ ~ f:. ('; ::: . -:.!! c:-' ft ell !"!- ( ) ~~ ~ : ~ .!~ ;S ~:. ~~ f ! •. ~ fL! ~~ ~~. ~: ! .. ~. ~~. ;~ v 
- t--: ;:. ~~ ~ ~" c< ,~: ', .of !-- ; .~ . ' ;' :; . " :,~ cf- .,~ ." .. ~ C VJ =.' 
~ - :,): . ~ . en ......... v . -. (\- C,) .. .. . ,, ' ..... c-:. ( ) u ... .... , ,., d 
, ~ ('~ " ~ ·t i~ .. ~ : 0 ::: ci '< ' )~ .:1 :-' ~ (~ ::; !" ~4 t·:" ~1. " ~ t, :! 

:f. ·1 ~:): 0·-" r, C. ' ,. t,:) •• Ii c· .... ;..l .'(",0:'.' I c, y 
0' ... . ....... 0 C~ C.'J () ;,. / .? c ·~ l .. ~. : .:.~ CJ:> ~ J' (L~ ( v • ~ (,:, .:; 
=- ~ lJl r" ~ .. " . c~ .: p.!: c , • ...:t.... t t C-.. \ ~'" ., Cf.) ~ 3 t = u~ 
• C'-;" til .-- . .", I ' ~',.. c: . • .....;: I (.l c; ')~ .. .:':-.. ~ .. i.,:, 
o ' ) •. (~ f~ • .,. .",.: . '. t; t , · t - l • ~" ..- r'.t . - ".-' ("oJ" • .,.., . c~ t-; ~: ':l, (,: 0 (~~ c,: "-';' rj / --:. ':;" r; ::f t -) r) v, :! 
.,f t·; ((" (~ r~ ~:-:: f " :" . t;-' ... ..,«~ " ;..:. Ct. p, :.,... . ~ ..J : ~ 

"f,. f.;:j't} [I; :~,: i;,l; ~":l~ ,\ .• ~~: ~ ,t1 

:' t·· ·. ,. (. ' " • . ', (.' (1 ' " ( . • ',,, 
: ~ (';' ~ i F: «j -! .. ~ :r;... .: r: : ':', ~. :-.i' ; ; r..:: 
~ ! : -: UJ P, ~ ~.:.,~~ ::;:: ~ • ~ :; ;:; :,~ c· ;;. 
f:: !..!.:-~ : .. C-.;: ,~, C~ ~ . 0 c.:i" t;~ c · rp... ~ 
... -~, \ ' 0 t ·, CI ;. . -~ c.- y:, - t; (: . c.-,' . # 
t ' t.c:: • ,,:. t, t '~" '. : :' . ~. ( J (,) ::: 
•. - <! r.' ,~):--> r~ , : ' : ~ :.:J ( .• ::J~; 

:.:. f i : .~ c1 'L ~ . :. :; :;. ~ ~. '" n :-; . ' "Ci. ;.: .. ~-~ r,., )~'.,. , t:;..~ : .: . : '. ,.~ C., {~Q ' " 
() , :; c~ (!)'-~ -..... f..;- ~ J ... t-: ~~ ' ') ~.,I :1:-~ 
:~j ~: !~; ~ : .. ~ ~:; :~ .. ~~ X~ · ,:,! ~i .~~ ,.-:; g 
h, Ci' 0 ":, ~ -;' r,, :-: (~ "' :; ~:,. (., c~ ~ '0 
...... ri fl, 0 !'! r.> .\.; ~ ... !..; :.-; ' , 4 ... : r.' 
:~ ::! (~J ' ~~~ rt .. r : ~~. () f' ~ r), : ! ~~ 
Co ' ~:1 , eil ~ c t r=·. r:· . C, L: .~ •.. J::; (~ 
.' . ".) c,) ,.4! •• " ( ll ( '.) c,.:> t - ~ · ~:. ~ (,\~ pJ :.j .. ;,.~ ~ r ~ tj (;) 'c:' :'j ' f; r; t · · ' 

: '. ~I .:~;. .~ ." :. ~! .:: f.~~ ~ ::: . r5 : . ~ 
(~ .... ~v ~ .. , ' 3 '.I .... (,) d. ~, (,. U . .... 

v. t' 
"'> :: ~ . " 
C/, . ( .. " t, 0 
i:. .... ~ 
: ~ ,'; 
>-!y, 
i.:. cr. 
: . "J 
cr. :; : ,,> 

cr, 

.. : (J', • '('., 

'c: J.~~ 
, : ~ : ' ~.~ 
~ S" (,h •. , ~:. 

r t r~' 1Ut 
: . : - : c~ fJ·~ , ,I ( .. • _, r" 

~~ , : .. : ~: : ;~ 
~ ;I~; (~ ~ 
r. r~ ~;. g 
v ' .,~ :-." • 

." (." r ol o :-.~ c=~ 
("J- . ' 

c"~ f; ::, 
(J c": ... -.:. 
!~ c) .~ 
, . :.~ 0-
(:) " ~ ·-:-I 
~~ c~ ::! . . 

t ' .... 

::'-- ( :> (~ 
f~ g :_!_ 
(, ~ r I 

~~ 
. ~ 

( ;. 

~~ .1. 
n 

:~ o . ; 
o 

.:t -' ': ~ . w : '~/" 

: " : -~ ~1 ~' rr - ; ' ~ ' ':! (~.~ ~ : '; 8 
" ,. ,... ... \ - (,~ r ~ ' ~" ( . { .' , ' ! ' t • 

Fk'~';; ~,;: §::Jt~~' fir:ti 
(,.,' f :. c.- : c~· !~l t .;' \ 1' ( ; :~ , ; l ':1 

~{ ~ ~;!~ L~ ;; ~! ; , ~,: :', ~~: ~j ,~.: t~: ~; 

r , :,"-:1) "r. b~' ~ < rr. f~ : . : .. ! ( j :.. .. :J. C~' , ... f~ . ri ( ~' 1 : ~ : , -! 

, , ; '. ;,' :;... " · " ,,: J;[~:l f'~;; , I'~ :f'i:;', ,: , ~: t r~ t t~ ~; ~'~; ::; 
c. - , ( , C... !< !'., ~S t( ;' ~ ' " ; .. ' 4 ~ .. , r:. c:' ~. ~;. 

~~ ~ 
~.0I~;' ....-: c, (,,, 
~ .. f : .-... . , 
,-
C,." . ; !i.' .-' , ~ . 

~ ;. ~"Q 
!,.:/. X ... ~ ... v 

f~ ~ 

~J 
.~ .' ~ j 
.~ 

" 8.~, 

" t ·:) 

l-! 
f , 

l', ·z : 1·(' ,;:~, ~j J;:i::I', rJ 11 {,: !j[i' ~ i 
'I .. ( ~r· , :.,1 c •• > , . ; ~ , : ; . " ( .; . -.CJ ,...I ( -.) < sn ~ •• " ;. !_,. fi t : . , ' ~_ ,.1 ... t.c,.::', Ci> , (\' C " C/I t ·l. ( ' 1- t; I 

\ ' 

.t 

r; ~ til ~~~ : ; . :' ~ <.~ (.~ ~ : to; ~:~ . : '~ ' f~ 
!'~ ~ ._;~ c.; t fJI (~ .: .: "") .. .c~.~ .,.,. r.~, t·" ($ 

:L ~: &. ~: ', ~i\-; r;, ~ i:0, r· ~:i, ~; .. ; ~ , ~r 
(~ ..... (,' . .. .... ' ( . ..1 ,., C J .' P . ( 0- • 
~;' r l' t ·; ,,,. ( v 0 , .: ~ :.n (. ' } :,FJ 
roc" . , r · !; , ' O~;,) • ...::~;.-
... - ... . , •• ."'1 (l • . • r .) ,._oJ .... .' 0 C) ,. . ~ " 
~,;.~ .. ~ ~ (~. t-j t ') .. ~~ r. Co C/: :; ( Ll 

u. :~ c~ ()~ fl" ft r "1 ~ (~ ~~_ ...-1' ~;:', r~ 

.. t:' 

", 

c/, r~ 
~) ~ 

~-~' 
(t'I ~" 

t) r·' · 
<: ~­:<Q 
~4:~ 
~, 9 
>-;0 
I • 

.~ 

.~ 

« 
~ 
0 ' 
CI~ 
P, 
(~ 
o 
~ 
(v 

. '\l , ... 

" ~., 

o 
~ 
t ,'1 
.~ 
:t.o­
Ch 
o 
V .. 
~. 
>-J •• o 
l1 
, ' < .', 
'0 
C> 
en ... , 
... J 
til 

I:' ,) , .. 

" 

'2!' .~ .. 

, 
I 

i 

I 
t 
r 
r 
! ' 

l' .. • 

~ 

.. ~ 

--.. 



~ '. 

"'. . ~ 

. .... " 

; .•.. '~ .~:.~ .. 
\.~ . :.; .. .... . 

. '.', ,i· .. , . ' , " 

.; .~":" ~ , .. :'. ' .. 
' .. . ' 

.. ' . 

'. 

.. 
" '. 

.·k .... :' , 
r: . '. 

',, ' . 
.f~ ~ ".: 

....... 

': . 

I .... 

.. : .. ',' 

.' , 
.( 

" .,;' 

. ..... , 

, . 

.. 

.... ,. 

'. ' 

, . \~-., 

:' · t ... 

'. ~ - .. .. 
_ ~ J. ~; ..., :.:. 

..... 
~ ',' 

; .. - ....... 
. '. . \ ' .. '. :'~ . "' 

l" . . ~'. , .. 

~ : .. ~. . 

;.' \ 

' ... ; ji"'" 
~.... , 

... 'oJ' · ;':. 

." .• 

'.' : 

., " 

: 

.:... 

" 
! " , 

, ' 
' . . 

.", 

,. 
" 

. ; 

/ 

',~--- -------_ ...... _. 

GEOLOGY , 0:0' ':'HE 

:n~nt&l·y rocks al·C ove:·~a.~r.. by ~ sill, of G.:1artz-:"':o:lz')~~i~~ :-'''::­
phyry, and i:1 this rc~ion the beds lie alrr:.ost fl:-..t; sO~.lth c:Z .;;,' ~ 
sm, ho, ... evel', their e::p bcre::-.ses, until ~eal' t~~e SO'..'.t:l ~:: '1.::t ~~~y 
d:p to the 'vest ~t ~.3~ . . 

Ccrt~i~ be(~s !~1 J&::,,!c serres :!1a,,·c ;:';')!': n1mos: -.. -.,-:':C:'.:v· :"C;):::'~';L 

~y and~'aC::te, with StiOOl'([!",:'..te dic:~f;:de r.nd wollCl.!';toni'i:0. ..:,C~:f) 

which escapcd tot:::.l ~'eplace:ncnt by silicates have in cc~·t<:::1 c~~'2:;: 
been replaced by <::.!a:'tz, spect~l<:':'itc, an~~ SU!p:i:(:es, i:~!::::~. ~~ ::::;; 
Ch~lCC~Yl'it0, l)Yl'iJ;~, spfl~le:'ite anel' sm2.!1 <:u~~1';;i';;1cS c ·~ ~~:~:-:::. 
':etl"~dy;r~:~e is loc::.::: r f2.i:·!:r (~bttn(!<:.~t. .~rnonci t:'!c S:'~~~l·~ ·:·~ · ; 
mf~~rals, chnlcoc:tc, ;-r;,r.1<:.c!:itc a~d t..Zt11"i'te, c:~l"~"s'.)~o:: .:,., c:.:~(: c~. := :-
-..,.: ...... ", • ., '"--"I,) hJ.~,~J& r-;"'\'!A':.\~; .L .... ~: ... 1';0" o~"'! <. ... I:,..~J.,.. !"'\,..,,. ... ~ "",-,"'1 .... ne ..... " C oeen L~". (' \-c ••• \'. ... .• ~ ( •• g~ •• ;)u~_.. .:. .. ' ..... < ... ~ 'J J d '!> c.,.". 

. o;:e bodies at ';;:10 sl:rfr.cc is s::OWl1 on ·~·-:G ?.cco:n:)~1~r2:":: ::-.: .. . ) 
( P1"J.", ·~-·TV\' 7'1'C"'" ..,~." ""0"" p l'l'~c " " '" O"n_110"~'/O~'~ '7"~", ;~ .... .. • .c:"I.0", ""'~_ I . _ ......... «.10 ... .., ... \.(..1. ... _.. . .. .... ...\;0 .. _ .... .. ~ ' . _ .. .1_ ... .. ::-..1 

lies in1meC!i.ate~~~ \YCS~ o:Z inc n~&~. ::;i\"~ gtlt:"!1e':~:'~e 2.dj~ .. ca:rt J:~ '~'l:~ 
fr..t11t, and h~, ~; bc~;: 1~111ed f,~·om tl~e Roos s~1r.'ft, ~,\"}:e:·e ~ 1:·::;:0 
b~~1y of c:\::"lccc:tc 'vr .. s s~i"uc~~ bct,"\·~e:1 t~1e 3~- ~~C: 50-ico~ !~~~. ,.. " ..:, 
and from o,e.r;,c·:~s to t1~e scu~'h, from 'Y}li~~1. lnr..~ac1~:tc_ c:" .. ~ .. ~\~ . .:.-:-
cO·ll" a"a' sj· ·,·o"~: :· ro (?) ,'''CI';'' O'Ot"':1"'C1 1'7'~1;'" ..... 0'·(" ~1~C:; ".",~ ."~~-(~J.J. ""t..l ~ .... "'..... • • \,;; .;",. ,"" &.. ...! •• ., oJ \" .' ... ",.. .... ..... _ , 

lowed o::].ly about SO fcc~ .c;own J~he c:ip: it ~.p:)ea:·~ to l)inc.: :-~: f'~ 
·\"~:,cst side of t~c sJ~Ol;CS Ol~C~-;'C(: bJ' 1~:'1e Roos ~:. :;:,.it. ~\.. s~cc:: ~: .. )C ~::,; 

. lies to t:1e west, in '~:~c ;r.!:1C ~J,;01)~. Th~s has bccr~ 1'lir~cQ :0:: ~ 
length 0-;: 200 fc':!t, ~11C~ to <~ c1cpti1 on t~c c;i;) of c-':~0'..:·~ 2·:)(' :-:-::t. 
711<3 ~oc~y \V~S fct~r fect " ~11ic~(~ :t:1d co:.~J~:,j ~1 c(1 (~O''''.''!1 :0 ,,,,c:."~'Z: :r :~'\;t~ 
ma~n.chltc, r.Zt:!::tc a~~d C<l!r' .. :;:~inc. :~:I~ .. ssivc s!)halerite 0:"0 is ~:" .. : ':~ 
to be c:"posccl i:: J~}1e bottom of t:-:e stol)e. A '~::il'c1 i;O:1:) 1:(':: 
sout:1~.ve·st of f~,c ::\'005 s:::r .. it, r'_11d r."ryC~j:s to fc ~:o,v ~ ~.~:-~ '~~:-n of 
i1sSUl'es. '!:'his :~~S bec~1 ·n:::~ed to ~: (:e:)t:1 of o~:ly ~.bo::t 20 -':c('':, ' 
r .. ::ld COl'lS~sts cntil"cly' of 1:L.1011i~!c ; .. 1~~c~:i~1 srJd t e, c~:"r~· ~1:."':1: :'~:­
vcr valt'c·s. The fct1l"~11, ~:~~1 ~1C~t in1pOl"tant ore ZC1:~ ig "':~1;~: ~ :~­
velOl)cd from the S0~1J.:~~ S~1~:rt . r:'1";.c bu;], of :::0 ~):"c~\.\ct:o:: ~ ... :,: t:~~ 
mbc h~s come f:'0~1 stope!'> on thls zon,:,; '::1e ~11~:!e:·:-. ~~ :".1'C ~~'.;~: t~ 
have been rnal(tcb,~:2, azurite :'.~~(~ C11 ':~:!;occ'.1~. I::~. ···~:)~1 to '~~: '2' 

. ;::ll'incipal ol'cboCtic;.:, ~\c:'e ~l'e. g1'la:1 ghoo'cs o:Z o:,~ : ,,:'7.cd C':"~ :~~ 
ot:1el' sl1dts\ ~.nd cxcav~tio:1S. l .. p:t sOt:th of t>.~ :2.00& ~;~:'.:::t ex-
Doses oxidi~ec1 :')ls:m1.ti1 .ore. . 

"l"11c 'vol·~·d~!.~f) nt t.l:is ~~1ii1C !~~\"c ~!10"-~~ ~ (l:1clt!~t\"l"\!~· :-~~:~ .~ .. ~~ ... ~ 
g':l.l'netite hect~ ~~rc POOl' cl'e-c:'.~:l·;el's. 1'::e I\.oC's .'\·0·:~.~1l: :·':" {'::-:­
pose sue:: bcdf. un(:c~'g'roun(~ on [Ie ~. 00. nnc1 :::0 O·i\) 0':: : .. 'n'!:': 
scnttc::cd sU: ):1i(:~i' ccem', but no !)ay~ble o~'c '\":\8 ' :"!~!'~C; \"~1 ;:0'.', ' . ~. ~. 
level. Thc S:-'1".;10 is truc' o~: the f,~; :·:~~'cc. 

II "',.,Ollrt]l "'l";""V ... ~~"'." Of i\;'''m1)'':;: 0"'" :'.' . .'0. ~.\'~'.E:-.1.': ::-. i'~ !~ . .... , c.. " •• ,, ;1, ,-•• , ... "7 _ ~ . ,,;.. '. ~ •• , • .;l; • . 

imnosslbrc to 1)1·C~C11t 'fl~\:~res ,yhicl-: 'VO~l!(: ~(:~C':\~:tte1~~ :.~::':"('~\. .. ~: :; 
J/I,,'; .r.'r .... :c"" o"cs "T11:C11 ' ~11i'TC '~AC'l :r.';nc~ "'.1.":0 ~",'''nf"'''~ ....... . .., • .1,.., \,J tJ. '''4 . ... I " J. _ ~ a ~ l'~ 4 ., \.,. ~. • .... .. ,.. .. .. .. " ~" .. ' 

""C"'CV"c" '0" ,.. .• ".r."'~ . '!''''i:\: r".;:!. ,.ro1)~·C;:C"·"; con''''ro,' ,.;,.,.,1,: .. ', " .. , ...... " ... , ..... \. .\ ..,, 1 .. .. ,, ~ . .. ... .. _ t •• •. ., ... " . . '. "' \... .. ...... . "., . ... " ... ~ .... . ~ ......... 

t:".xcn Ot: ~ dUj,'J:1 :~ ',O'}~1'~~tloi1g on the :~~:)-foot . lc"cl 1:.'0:11 ~i~c ~0:;\ : : . . - . ' 
, . ",-, :.;.., . 

',. , •..... 
' ,t;. . 

" 

.... 

,. 
" 

." 

.... .. . \ - ' . '" ,,' 

..... ...-......... 

j 



'. 

'. 
" \' , .. 

, ' . 
. \ 

, . 

.' , 
.. '", 

: .. ~ 

. : ; ' 

' .... ' ~' .. 

, , , " 

;. 
. .-:} 

.. : .. . ',' 

..-~ ' , '. ,~.-

. ' ,' 

'. 

" , .': .' 

,:" 

':\. ' :'./ 

'-... : 
':.":¥' 

- , ,.' .~. 

"., 
. 

:. " ~.' "" . 

. " 
, " 

" , . ' . 

, ,' ,,: . 
' •• : f 

... ~ .. ;:;: (~ ~; (/!'"::" . 

.. :. ~:.(; :::::, ..... 't: .• 

' :.. 

'.' 
: ' .. ' 
," 

I 
.. ' ... ... .. '. ; .. . ' .. ~ -. 

,. - !,, ', ' \:~::"~:!~,,, ':'>~ .J :'t"~:_::~ I£):'~ to :~:5: :;·c:~"' J :-.. :'::~ C:.: '. ~.~: '::\::; .;~ .. ~ ' ., ~_, 
:. ~t$ ~~:::c\. ~ ~"' ~~; ~v:):)~l', ~.0 pc:" CC;~~-; ( 0~) ; :.~:::.:;, :":.': :',,:;:.: ~..:;::t 
\::~)i : :~~:c . 7."! ::=::" C~ ;:t (37) .. 3'01" CC::"~> " ,:·:~v::J :."V\.;::~:<;..:: ·~L.;·t: .. :(;.s 
-:.;;~ .. . ~~:~ .. :< ::::::.::~ ~:S~:::.~·~: ... O::J :'::'\j~~ .. 4 ~:~ O)~:· .. (;· .. :~ ~~0~·.·~:-."' ·.·':;~/·~ cZ -~: .. ~ 
:-:J~~ S:::' . :-:' ::"~~.j' :;~ :-i':V': ~: : ~;\~:d) ~~O:1C .... , .... ~: .. ~ .... C(;:~; s::V;,;:'·, 82.0 

" c :.:::~~~ (8); ~V:~:)(:~·, G.3 lj~:: C":::1t (5); ::,~.,~-.:~:~::) l~.~~ ::c:.." c·~~";':: 
{.3) ; ~':';:'~(: . :~::~\!, :1C·~ l:~~c~::;::i~:c~. ~vic.c;~&~:y -~:~C i:,i::~ :·:&l·:~:~-:j~:':"l':~:~· 
o:~~::: :::.~ _<:.:~: :'.1 ~:!YC:" }.s t:-.. ..; E: ?~~SO .sr.::.c: )~C:'· \\l'i:l ::v·~ "':~:':\: ::;is-
~.:.~~ '~~.~ ():.\~;:;, -...~:~~\Z; ~~:.::~ ';)aell :10 1~1·vC:i.!Ct:v11 0_ ·~:1.iS ~:'l \:t~"..l, ::'~t _'::,­
~ ...::· .. :~S ~::. :~ t~~~C~ C~:"..)·~C;{:~y ~:'::st in tl-.e :r.'li::c. S:.~)r_"~ C:;lts :::o~-:. t1:2 
C:" ':':-;:·i ,,·.: ..;~, \v:::::.h. C:0 :~ct CC~'ltrj :~ o:';viv'Us tat:,·,,:.cYr~1i '~ 3 h;:.v~ tc;~n 

'. l;~::::'::::;";': :;~! ';;.;..: ;:..':.<!~i:J~' :01' bis~·:J.U-;;!l. 

:~' j:·.-;:' : i!. [j;.' "-':::~ SC~:~~:1 s:1~ft, t:~~ c:·i~·::~~l s:·~~::·~ 0: t: .... e ,~:O~J­
c:"::::, i~ ~~j~ ·~v t\! ~SO feet c\:~p" It (;c::.r .. ~u:-jc~~~c:s \vi~h ',i.~~~·~·e 
~ :c:)~$ :~,:::~;" ·~o t;1(; s(;,,:tl:. a~:d \vest, u:~c~c~ .. t:-.. ~ ;,:.::evit:;".1. 'l':-!GSG 
... \\):.!.:: ;"!.;o::; ",\'(::.~ C0:isic:ar(;~ teo d:,:,,:~:;'c;::(jt:.:> ·~o b~ (;)=~~~::: ::~~ . ~'::~:""\:; 
:-~:.~..:; _::~:1~:" ~::~1.::V'.V s~ ·· : .:.:·~s, il:cllnes, a::d ('::'\; ·f::C~:ts ;"j ~":~:'\:~~~1 tl".i.~ 
SG:'-.::"! ~""::C: ~ .. oos s:~aits. 'I'::e 3.00.5 s::~:ft :i~ 20C iG8·~ ~(;~ :~ ) ~.::c. 

, c::.::~ ... :~::::~~~.:~~s '\v:·~r. ;~VG:S .?:t 30, 50, lv~ ::"~ld :c.\i0 ~c~t" .. 't .... ~~'.s 

~::l::-: b~~J"; ... " ~:: .~ 50-foot l~ve: "0y "~l:e l·I:~:-.-: :):-~is Cc,:"~~c:"~:·~iO::, 'v: .... :~::. 
r (::~ ~o:~~(;. ·~::,·c.s)~.;;:i:1~" 'vi"~~-~ ~ "!r,11g'-::C(l" ,::.·ill, ~::'·o:-.;. ';;~1a :-.cr~:'i cl::' 

"'., :.',,, i ' , ' . . ~-,. ~"v'-'l ~·v· :J.',~., J. }' ~"/C""'" ., .... y s·, ,.·· ... ·'" "" :. ~ ",', ... ,.:. 
\.i_ w ........ _'-' ""-.. ,",,vw .. \:: Ii;:;:, \ ." ... Ul4v, ... v ... \;'oJ., .:..... !,.. .. ..... ""'\,;~~. _ ... '" _ ... ':"'_v 

. :~:;:~'~.-:,,_ . .) to G:~~)C5e o:~~1 :al~s~:\Te :,·~l·~:...:;t:J.::;::; . 'i':1e :"':;0-:00'; :~'1~1 
., ; :.::..;:~ :-, :; 70 iJ~t 110:: .. ~".\;ast 2:1cl 50 feet SCUt:·4\V~!~·~ 'oi ·tha s!·~r_~·t; t:~~ · 
:2:;S'-:':0~: :~v~i ~xt~::(~S 30 feet sou-::h~ast ~~~ld ,~O f~et :lOl··;: .... \ves-;. · 

.. ':·::~s~ Y,'v::"':\:i~~~s a~'e 11"1 ~;oo~ cOl::::itio~1. 
i,". , ',·, 'r' ., " C ~ ,"4 ,. """ssn-l" ."h·~O';· "0 l..: .. ~ ... ~ .... : ... _\,,; I ............... '-\;""'.... .I'J.\;; "".a ........ ~" \.. 
s~:z.::·; ~~·c:::· .. :;:.~ £t.:~·f;.:c.c CO:·:~~A .. ".U~::\!;ltes 
, .... ~ .... .::.#' ........ ' .. 

'::.'· ~"1~ z!r!c sto:)::; is o)an i~/~ . 
''1:'''::~Cl· lcv~1. .f._ "\;4·'i:icr.1 
\Vit:l t;.~ d\:!c~:,.:;A.· ~:-l··~ of 

"" ...... _w~.''":. 
),v:"::" .. c: "t~:~ 1/:~:"":".:~!~is 1~4'Cl)e:'~Y, C~ .. ~ .. ~ .:; r(i:1~" c:~~:~".1, t:~~~·c :5 

:,, ' \"':;:.~~~' .. ~ ~.:.~..:\: :-~O O i~:.:~ ~(;G:)) \vit11 r. (:~:~:2 '~ tv .. ~:~~ 'vest frv:-."l ti ... ~ 
:oc/.:. :'/I~~~~"! ~:,y;:i,l~~ \v:.s fou~~d, but no l)~ ... y~clc ' o~·e. 

!i'·: ~t(!',.c pO.<js i, !J!Zi .~';(Js.-... ~t '~~1\:: :~:'cse::!t til;:~, t::e::,"e :s ,r~l"Y 
!~tt!G c'::; l~~ ~i;t'!-:~ C~~ ',, :.:3 !}11C!)E!l"ty. ~::1C-l~:cb. O:·f.;.S (: :~:c c~)t(":d. It is 
C1(;L".:", :· .. O\ ·l~V~:" t!'l~~ r(.i..~cr .. Ul~ })l'ovcd ~o:"Ct1:~c! j.:ct:.a:~~~j, ~~::c c~st-
,:,:: .:: r.1(;:-,~.!)~:: v..: tl~c: '!"O~·1·,.~clo-Bei1:1(;tt f<:~' ... ~ Z()11e, ~l::11o~~:;rI1 it -.;n-
.; # . ~ • •• ;"",'... ~.~i .. .. · .. . .. .. ~ -t-' ,,\ "':o r;'o .. • .. -·,...r; o· :r.'; .. "'1 ..... 1 .. , ..... ;:· ··"l~C;\7 ·· .. ,,: 1;,,·:·1,":\ .... '-. 

l.,;';'\b:"; .'j ......... , ~ .. t,;;,.: .. : ... _~ ........ '" "' .... 10,; . _ J..1:,~\..4. • ...... l!, .. :""'"':;) "'\;1\".."1. \.. \, .. ".,":"" Jr. ,:._t.. 
. t;,;::J~~.;~· .. v~~ J'; .. -.G .. : .• (:~1p~11S Cl:"'l,"':l. .: . .1:!S e~l)Cs\;C ~~'1 C:'·HY o~,e S~'1:'1. ~.O\," 
;:;".::.ft, :1". ,y:~ic~·. ~:-.Cj,·~ l.:i ~ f~c;~la sno\ving" of r:l.:::~cl,it~. ~t c6ulc 
l"~:'~dr!y ;~~ ·;c:st~~ by :-!leans of ::!. C:'O~~;-)-CGt .~:.;':C;:-J. , .tl'l~ 200-foc'~ r~vc! 
0: ?OC~i ,):1~it. ~~i. Vlew of thc known tcr.dC1~c~' of o~'ciJc~:cs 
...... ~>.o f;.\\.~:·~ ~c.:. :,; to (/~CU~· bclG\v C!t~i~c h:~l";':C::'l outCl'O~,)~, as ;1.t t1:~ 
' . ;(J;" '. , ;,.:(.(, ;.~:d t .... ·~ S·~, ;VCl1.:;o~1-Bc:niicto~, ~!1~S "~:'·!~1.1 'vu~: :" .. ;~l)l~~:.'tr tu 
.... (;. \':,\..,.:~:, :;t.n!·::u!.; :11 t~'lC '(;:v\;r~ '~ of ~ .. ~·(!~OV~~·Y :l'l tl1e' \!O)pc:· l'r..:,'I..,l·l~et • 
..:: ... :~ r..:.~ . ::l"r.,~:'l .I~::c ::atl1c;r ::..·~r.1ctcly l;o:li)!ble OXi~:lZ~(~ V:'·~ !:: t11~ 
:~~~~!:;, ~ . .; ~:·I."~~:·s .:,1-,at ~ll l~a!(~ble. ere of t!-.is ~;'l:~;·~c~e:: l'l:l:i bC~l1 
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\·';o~:~~eG c~rt. ~:1(':."O ::"~~~f;1~!, 110·::~':e~·. t~'2 ~)Cf.~: :~J:~:t~~- t~,.I. ~~­
'ricned st1!p:4i1d.\ b:·c~ cO:ll(~ ~c fo~:;:( ~:-: (:~!>th bclo";l ":::1C ~"::-~~"'; ' 
!c,1e!, !:! vic,"'" of t~:: ~ deep cr:.:·~c~::n(~~1t :~cnc <:!:t t::2 1" ~!"p~~~Q. r.r:j~ 
most fr.vorr .. b!e p;.::c~ to R2arc::: for ~.u~h bo(~i~s \vou!c1 ::e ~1C:l!· :~:c . 
f<'vult, so t!';.<lt bO'~!l ::~vo:·~b~c C~GS :' .. :1d t~'lC f~t!t cot:~d C~ ta5teG . . : 

UnC:o .. · Pl'C!':Z::1t conc!i'~:ons. it is i~~)ossio!e to r~co~::1en~: 
:u::"~her '\vol'k; s~ ~~cc t:1C ores f,; i~,l' :)1':. ·.~t~ced :1~VC )J~e::1 \·<.Ii.:R!]:e 
::-::1~bly fOl~ their C~'l)er .ane: zir:c. 

:"\!i'~;{!:~:/~C )::~:!;; 
(:\E.V~ ~c.:;~, T.Z:' s., r:.~ z.) 

T:1e 7~e~·~·i~~r:c ~~.~"~. sit~:r. J;t?f. Z ~~~~ics ~10:·:~ler.:~t 0': C;·f!:'::~, 
·,·: .~,S c1~velopec'i car~y i ! ! tl~'3 :)~·ef~r.1:: cc~:t1..~:·~". r.z~'!2 1'~·(,;'~::·~:~· co::­
sists of o::c )~ .. J~e~~::~~~l cini:I~ , o·,v :~'~ c"". ~::,1' :\::i'S. ,,\,!v ... C. Go:1~~·c~· 6: Z! 
?~so!' and · t::e :"iC:: ~ :3 of 2/:~"s . ',"'l;!~~o:\; ~. !, C~l'ne:"o!,:, }:i~5 ~~S:'!,~. 
TI~e;..·e is s~:d t o 1':~"V"3 been ~ s~::'..ll "i)~:·O(: '..~ctio:1 of z~··,r 

I"':""~I"\ ~ ,... .. ", ...... ~:J. : ,... n,. 1...,,..,.... ...... ;. -: .. f'"I ~"'1"\"1 "" ~'I'\''1t .' 
........ _ G I':: .... . . .;.i", .:. ... <. ..... e'."."'C ........... l u C.' ..... V"", (;.'"" .. ~ , 

t:1~ b~se of t:~e Lr. ~(C ~l rJley' l~:::estc:lc s~;:'i~~: :t Ct .. : 

ite snd !)y!": ';e 'V:~::1 S\lbo:·~:::1r-:~3 c:1(!1~·:'t:')~·:·: ·~'2 ~ ::'.. .. 
tl"lei::"41 o:·~lc::"'#tion 11~.:o~:t:ctg~ in ~ g·; .. :1gt:e CC!~~~i:1::;.g :.'.r·~. :"~.c ........ ... ' .... . 
··..,')'''ccd iJy C'·~O,·it0. ",.,,1. ('tl~,·J·z T'1C (1 cvclo·'.....,r ... .. ' "o,,~ ; ,,:- c" '.' 
~;~" .: ' ., l·"""'\I"\ ;·H .... ... :.J.~~ .. ~.: .! ~;. :" J_ (;··r!"Oi. rI"" ; -"" : ... J • • ~i;".':~ . . "J. : .::;~~~ ... (H .. ""_ ... • 
.:.~op"" 1.1C.l . . . .. .. 0 ... ~. ·. \· c~1. <1,l. v.) , < .. ,e, .. VCL .. lC, . • s •. __ .:.." \\ ... ___ . _. " 
munictltes \vit?l t1~c ~to,e &~~ ,y['.:e:: level, SO fceJ

; ~21~~~v tl~~ ~·.". :"::'. c~ .. 
Tl1e incl:ne ccntint~cs belo\v ' \\"r .. te!" l~ycl :~C~· :~~1 l.~~~:·: ; "JY\· :l (:i:,­
t'l"ce .,'.", ~ccc"~;b;c ,,'o";':"!" !> ., ,·C g"ow"" 0:1 ":1C "C~o'1'1'n~"' : "" ':' .. 10 • _ .I. \'" C~ . .... ... ;:.... v ...... \. . ..... ,:,. . < .. _ • ~ J ~ ." .. '-' ..... ' .. ~ . . .... .... .J ... • J,.\ ..... l .:""' 

map. !l2SCl'VCS 01 z': ::c-r!C~l ~;ulphlc,co;'C r0m:-t~~" ~:~ '~.-C :~11:~C: 
t11e o:~id!7.ed 0:::'0, cOI~t=1i!11r::.; l:;~~O:lite, ~1 : ' ~:·O~~ ;1C:·~C r .. !l~~ s:~~.:·:·':~~'~1-
ite, l1as ~os~:~r bCC11 ~1i11Cd Cl~J~. ".: .. 'b.e size o:~ ·;~~C o:·e ~i:ccJ; (:r.-.;:; 
not, h o,"vevcr, n.~J:") '2r-.:" ·~o j t1s~:i~~ t;1~ (:cvclo~';:1c:;ts y,.:". I.'":. .,y(':~: .~~. 
be ncccss~ry i~ ·~}~C ::: ;1~ ';.rcrc to bcco~e ~ ;·~:;'. C P~"O:' 7:.CC1" :/~ .:::.! 
orcs are :-lot re~.~l"(cd y .. ·:t;-: f~vo:: i:1 t:10 Or~:~:.1 ~". ~s:ri ·:< · . . ~~~'::-2 i..._~ ('.:." 
"n"'':'1o~' b" SOl" ~'O :.:~", '1'1 -P""'C ~-" ,,,y,,... t;·.,i,~ 8. : ."." .. , co, ".~.' .. :.." . .... " _._ .. .., '::"'. "-". c.._4 ..... ...:.,J .. "7 10. ."" ~Io ..... _ t.. .... "".:~ \.. "'~ '"r .«. -\ .. _'-, .... . _ .... ..... -" ... ~ 
~ble to S;1!P Oloe m q\1:tn~lty to Am:"'::~I!O O~· c:sC'\Vh~l'~, cO~:.Cl ::-;) 
r.'l&ce to p<.y. 

:l:OX ;",\S)( AX":) (\:'j:::::;,,\ c:::.:\::·~s 

(S;·:.lA :.5cc.S ~. T.:l s .. ~." :::.) 
The con~:;.ct b(!t-\\"C~~1 t:1C ~C,""TC~" :?[.l 'iCOI:C~C (:C':o~:~: ·:·('~ ~~1~~: .. ... " 

cu.~rtz-bcai·in .~ L:.O~!zc~lite ig covc~·(' C~ 1)Jr t'.·,"o '~~~i~~s :"'o::~:":.('~~:~t. {)f 

1::'10 -''T'''''''l'm~c'' "''1)''1'' 1.'1'0"·J' ""C:;~)CC";\''''\' .,'" :.'", 7,·., .. . -.- .• . :'~ .... .. 1".... _t'~ ......... J. J..... ... ... ... : . ... :....... '.. ... ..... .... i...... \. ; 10.. &. .. ..., • ........ _ ... ...... ..&. _ ,L ... . • • \". 

C"'1':1C1:~ '''~1'' -,:.,,,,.,,l~ 'D"CSC'l¥ il·,.'''r:c· ~""''''''l'' :'''' ... . . . ~I.,.,; .. ,' 
.. . ........ (..;, ~ ... . '"'.; .. ..... .... \,..: ............ ..: . .... .... . ~ • .::~ .. .. l ... :~. 10. ........... "" ... : ..... 4 .... ~, "'; . .. ' : " . : .. . 

~~:11'lln~~,;C, CO~ .. ·Cl:C~:::. ~;C, ~.~)1~1.cl, :::'l~ ': l ( ~~ Ol)~l{~C, ..... ~::H:-:~ ~ .. ~~r .: . ~::: :: .. ' C' .~". :~ ' .. ~ 
, • ..., '-0 !lboUJ

• ?:"\ ,,!CC" ''!··O~ · q,,, CO"':" ",:, ~"""1l1c'1" " -""''' ''' ~ ':".- c·' "J. • .J" (.4. t,. ,_'-- .,. • .., J.. ... \ .. 0.1...... . ... .. .... .., • . ';o,,) .... ~": .~:o; ............. .... ~ .. : .... ... .. ... 
:narr:lctl~C h~v"c OCC11 <!l~CCVC~·C:i nssoc:~);C(t '.". ::( ;"1 J~ ~~C~~ : ' ...... "'..~ .... :"".:~ 

:in the g1:!c:'l rur~:.'!::!."!" to,y~:"c: ~: t}1C $:'!n'l~'l:; \.1:~ t: ... ~ =:: ~~:::, .~ .. \" .... "-.:. 
"V/1'llc!1 "t~1C Sllv.~:: Cc::::t~ m~nc :s S:t l1::\tC<":. T~lCj' ~·~::c ·~:.ct ~", . ~ :; .. :·. :0 
c:r.ough dimc~iio:ns to b.c of c0m~cj·c~d Y: ' · .: ~. A::'l);·:~:r::: :.- : .~~ '.' :' 
~n ""Q ';;',"n 1"'0 -,i ..... 01 .. ";.. 11""c'1 ~:'O\·" '··11C'-'; ,·' •• '·c \.,., : .. ',,, .... _ . • ' 4,# 4. '~" . "_,, " ..... ,i... .. • • • ;. .... "''' . , \.... .,,, .- '- ..... " '.' . .. ~ • • 
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The O::'GC!l t:inins district ot Doric ~ County. :~ew ~e~1co, has ceen . i~tor=itt~ntly activ~ since 1849. It ~as nrouuced betuaon t~~-~~~~v~~s 31:; ... ~d $00 Q:l~:;::!.ll!.CZl--c.llde.-iltil.l.io=.-~ ot zinc.· an'Oroy"':im::.ta1y tc-'~"" < . ... " .:!.-~: • ...- ""'1'-0 FO,., '" 
' 

... .:-0· 'r' --"""'~-"'~-- ' --"-:E:-- 0'" co""'oe- " "'n' "o""~ -~,- ... ,~, ... , -'~" -~-::.-'''' -;rl~o- - ....... -~ . ......., oJ> 
... _ ~ . . , . " • .o,a_ ..... ..."""'-J'-.- W" l .. ' ... - J ~ oW......., .. -~. v",," __ ' -~--"""'-."'''"--- '-'''-- - ... l""'"'~""""" ... _. l.eo.d. ?rior to the I:lost recent c.o::np:::.iCn 0:' minus a!ld pros~ecti~, be~"1.:n in 19~2, the di~t::'ict h~d been virtually idle fer 22 ye~s. ~~ri~s thi~ i:ltel .. · .. ~l the la:-east and tor.nerly t=.e mozt ;,ro(iuctive m1llez he-ve b~co:ne .' .... la::-zcly or entirely ir.acccs~ible. In !lie.y 19{5, the only active oi:la ~~s t;::e :':e:--:ir:~e, . producbg between 200 ar.c. 300 tons ot 15 porce."lt :dno ore 

.: ... . 

Ore deposits occur in an~ around ~ co~~osite ~o~zonitic ba~olith ot 'I'.31"tic.:;-y <l{5c. '?!le' o:::-e boc.ia::; f'0:r:.l s~oots i:l tissura vains ~d re'Olacc::er..t bOQ~C2 in l~ostone o~ ~onzonitc. ?ne vei~ depOSits ooy p:::-od~co· siliccou~ 

. , 
.. , 

. ' 

", .'. '. 
COP~)Cl::' O::'u ot 1071 grc.de, provided thora is dC8c.nd for such c.t -:leo:rCrJ ::.::loltc:::-s,· b-..:.t no opproo iable production 01' base metals ca."1 be expecte~ frC!:l -:ho. Tne replece:::lcut doposits have accounted tor the b1,.;.llt ot past production a=.d . 
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conte-in by far ~he larger percentage of rasc:;"'ve~. · • 

' Replacement bodies in limestone or'e controlled by litho10.;:y a.'ld st:-uctu:-e. I:l the <;reas unaftected by strong pl4e-minara11zation ta-..;.l t .in.:; the ora boc!iea are localized along basal or upper pal4 ts of limestone and dololT.ite fo:r:r.a­tions ~ecr their contacts with sh;:;.le or so.:o:dsto:i:l.e. Within the favorable zones o::-e shoots aro most com=only localized alonB the crests of ~inor . anticline3 superimposed 00l larger folds or on r.otlocl1nal structure·s • 

, In areas at strong pro-mineralization faulting the replac~ent bodies a:-e controlled primarily by the shear zones and seconea'11y by posit ion of favorable beds abutting aGainst the faults . 

Inaccossibility of lilaIly of the mines end leek of sufficient a:."\plor.:ltory ,.;ork in the acces~l b1. e places ma}ce it impossible to dorine or evaluate the ora bodieD knot-In to oxist. Indicated rnserV03 include bet\1eon ~OOO and 3000 tons of 15 percent zinc ore at the !\'orrimc..c mine, 17,000 tons or n:aterial ' cont'3 ininK betV/ecm 1 and 3 percont cower at the T .... ryedo mine, W\.;i b'3t 'r.een 6,000 (I.nd 7,000 tons of 2 percent copper ora (siliceous) at the Sunrise • 
..... 61 add1.tionnl 1,000 tone .01' ore containi~ betweon 10 and 15 percent z1:lc is inferred to exist at tho *ierr Lnac. 

The survoy of thl) tilstrlct Indicateti that ~ravlous explorations ha.v>9 not t .. eated a number of areas wh.~I'o structuro..l controls of oro bodies sac::: evldant. It ia oolil3vod that til"! praseilt flO.:o11 !)roduction or a few hundrod '. ton::; of 'ore ·J::'3r month is a fraction of ~ha potential pNductloH,- bu~ for lack of a sya1.oma t 10 exploratory program tho." p~oduct10n . is not likely to 1ncr~ase within the near'· tutu;-e. . . 
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: .' ,: ':, ' '. 'rho Torpedo Mine is sitnat(l(1 :\ t. Organ, New :\f exico in tho Organ 1[ountain i.fining DIs-
:'" ..: ....... j. ,,' tl'ict fifteen miles northeast of Las Crnr.es 6n State Hig-hway No.3. Las Cruces is the shipping 

,: ', ' ': :':':, point for tho orcs of the district. '1'11e altitudo is G:mo' feet and the climate is mild and dry. 
" ".1 

'1.'he property consists of thr'ee patented mining' claims, the Torpedo, Little Ben Scot and 
, :',' ,, ' " Papoose comprising 4!) acres of pnt('nted land. 

" , 
~ .,',' ,.." 

The ground is situated on the qual't:r.-mom:o nite an(l dolomite contact which extends for seN­
, ":"; ernl mile::; along the west side of the Organ :\[ OU1l1ai1\:-; in a north and south direction. Tho 

.... ",' : ..... dolomite is cut in the 'l'orpedo Mine by several porphyry dikes and many faults. In places the 
, ';"" dolomite, shale uncl limestone are hi~hly breccia ted and more or 1ess completely replaced by cop- ' 

... ,,:, : ... ', 'per-ore of high grade. 
, , 

' .. . '. 
", .~ .... 

, ' .. ,': 
'1.'}lis Brecciated zone which has been partly mined for a distance of 800 feet along the con­

" tact <111d to a depth of 300 ft. has produced oye1.· $800,000.00 according to the' available smelter re­
turns, and some more of which we have no reM n1. Thn average copper' cOlitCl~t of 'Ore shipped 
was o\·c, 12% with some cnl'lo:lds rlllll1illg" l~p to :!:!%. No ore was mined or shipped running b.::­

, low 5% coppcr ancllurge bodies of Oi.'C of th:<t gl'U(lc .mel lower were left in 'the old workings. 

,', 

" , 

..... 

, , . " The ore zone above the 300 foot ]0.vo1 is u1)01lt 250 feet wide, over 800 feet long and is consid­
erably leache(l and completely oxidized. Below the lenched zone, at the former permanent Wa­
ter level, a zone of secondary enrichment should be found but at what depth future expl'Oration 
0111y will determine. The zono of secont1ary ellrichmCllt will be extensi\'e and rich, if one may 
judge of it fro~ the large area of crushed , and lenched ground superimposed which in'itself i:> 

" \ .. 

', " 

· :', 

" 

) 

sti~l n fairly rich copper ore. 

On the 300 -foot level 5 winzeR from G to 65 fed in d"pth were sunk. All were in ora and the ' 
6ii foot; will~(} enconntered chalcocite l"llllllillg in spot.:,; np to 70% copper. A Cl'o:.scut was staric<1 ' 

', at the hot'tom or ,tllis winze, carried cast. nl1l1 wn:-;j; !)() 1m!t ull,1 found 110 w:\l1s, all the work being- in . 
ore. Inadequate pmpping facilities prevcnte(l fnrtlWl' work in this winze. 

Kear the north end of the Torpccl0 c1aim l]le ore cnm'~ to the surface <1l1el at that point the fil':5t 
. ' '.::' discuvery was made. It consisted of OrY80co11a, malnr.hite m1(1 stubolite, 110 sulphides showing, 

· ,',' 'and has been mineJ fQr a di~tance of :WO feet a.lollg' tho strike of the (\ontact down to th\1 :~oo 
',.. ~ - , foot lcye1. This bo(ly of ore varied in width from;) to :35 feet and a peculiar feature is its faJ-

.. ,,:~' , ing out at the north end ,into a bOtlY ,of white talc t;trcaked with mangnnese. The tnlc continnes 
,to the nort.h an unknown distance" adri rt on, the ~oo foot level oYer 100 feet long failiug to ibJ, 
t.he euel or it. Scattered throngh 1.11(' t:l1c m~c ha.r(1 1l0(111h'i; the center of which s malachite sur.' 
1·'Jlll~c1,·cl h)' chl'Yf-locolla which ill turn f:lf1csollt to pure whito, talc bOllC:lth the ~lll'fn(,\1 of the 110-' 
dule, po:-;siLly inclicating the formm' cxistance of :\11 i)n~ hoclr now ~lmo8t complcic1r l~~\chcd of 
its COppCl'. " 

The mine has been idle fal' severa 1. yna l'S 'amI tlw 01<1 wOl'ldll~S arc h:Hl1y ('.wei.l b)" l'~~1~OU of 
the rotting of timb~rs allu the hl'okc~ n:1ture :, of the groHnd. On acCOUllt of tho inncccs~iblo C011-

Jitioll 'of mOISt of , the old workings '<1, ~'CC01~t)csscc of the property stm·tcd a ll0W ::;h~lit in tho mOll-
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zOl~ite to the- souih of the large stope in tho old ·minc. 'j'l!cHhnft is now down 200 feet and a 
arift l'Ulmillg west from the bottom cut GO feet o~ :-illlphido O1"e rUll1lillg fl'om 1% to 69'0 copper, 

.. some siln)l' and n tr.1co of gold. It is a very In rg'e body of splendid milling ore, probably the 
.. .. : ' .. sarno Olle (,l1conntercu in the 65 foot winze above referred to. It is now known to have a pro­

. 1mblc length of 1600 fect or more, a width of 60 foet, unknown depth and will furnish a tonnage 
. for a good size mill for several years . 

.As are wns found on the 500 foot level in a ' drift from tho No. 3 shaft directly in line to 
1he lwrHi with this ore body I believn the pro habre tonnngn can be estimated at 1,800,000 tons 
ill ihis oro body alone dow11 to, nnd a little below, the 500 foot level. There arc several other ' . . 

. richer nnd po;,;~ibly larger or bodies in the n~illc that· hrwc bee-n plll·tially worked to water level 
. .... ·.where the are still continues downward . 

. :-.' ' '1'110 10~~cc~ meutioned above recently oMnln 0d thc sel'vi('l~s or parties opel'ating the Radior 
. ; .. · G\:<Jpl;y~i('nlllr{)Spcc t il1g c1cyice which wnR u:=,cd on tlle surface of the Torpedo claim in all effort to 
., loc:1tl! uudics o~ sulphide are. The 60 foot b0cly o f ;-:; ;ll j)hido west of the new shaft was accurate,1y . 

. . .. located and mapped j another sulphide ore body was im1ica tetl beneath the chrysocolla stope at 
... the north Clld 0: the Torpedo claim, and a Im·A·c and highly responsive sulphide body was indicated 
.'. to ~egill nt the south end of ~ho Ch1'Y80co11a stopennd to ext.cnd to the cast several hundred feet. 

:Xo ore has heretofore been known or expect-nil to exist et1st of 1ho line of the monzonite contact . 
. .. ' .. Several other sulphide deposits woro indicated bellCnth the old workings. 

' .. 

The record of shipments shows an increase in :-i lvcr \'::lno·s whcncver sulphidcs were encoun­
-tered, th~ sihT('r cont.ents increasing on an avernge of one ounce per tOll for each one per cent of 
sulphur. . 

In n. prospecting drift from the 500 foot 8h aft wc:,;t, of the copper or(3. body a vein of heavy 
:-;ulphide ore was cut carrying values as follows: gold O.O~, sih·er 19.96 ounces per ton, copper 
13.96 and lead 18.70 percent, which is a fair ind icaiion of what may be expected in the SUlphide 
ZOllC below the large oxidized ore bodies. 

The water stands at present a few feet ab oye the 300 foot leyel in the X o. 3 s11aft. It was 
lowered to the 500 foot level at one time with a. ·N.o. J 1 C:lmel'on sinking pump with 110 great dif­
ficulty, and as evidencc that the water win no: he an :mp0l'tnllt item of expense in operating the 
:11ille the fact shoulu be noted that it required ci~ht ·ycal'~ for the water to rise to its original 
lcvel after bcing pumpcd down. 

. . 
The writer has known the mine for 34 years- f rom it:-\ fil'st discovery through all tho years 

of its mismanagement-to the present. The recital of its hif.;tol'Y would be instructh?o ·and astoll-
ishing but it is not germane to this report. . 

I belie\'c the mine to be Olle of the bcst. llll dQ\·elol1eu copper-silver prospects ill the South­
west nlld that with sufficient capital and intellig<.'nt management it will become one of tho gNat 
·producers find very profitable. Such capital and .'mmwgcmcnt it has nc{rer had. 

Organ, New lIcxico. 
:May 5, 1935 
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