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INVESTIGATION OF THE TORPEDO COPPER DEPOSIT, ORGAN

MINING DISTRICT, DONA AHA COUNTY, K. MEX.

by
~ John H. Souley
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' This investigétion was star

in critical zones.

... Thls report describes the location s history, ore
data obtained by the Burean of Mines from the drilling

AR o ~Amomm4ms
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©-Acknowledgnent is made of the'aeisiatanco:given by W. R. Storms, chiéf, "

a development program of dlamond. -core drill

) ted October 3, 1949,
1950, * Four holes totaling 2,122.3 feet were diamond-
were analysed. All drilling was done with a Governm
+ drild having specisl rods ‘and core barrels to increa
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g District; Dana Ana County,’ N,
copper from oxidlzed-ore = -
ed through 1907, but opera-

,500,000 pounds. Reserves “of

doposits » and fectual

glneer of the Burcau of
ing was initiated.
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. The Torpeds copper uing in the Organ Minin

3 Mox., was dlscovered in 1899 » end production of

doposits was begun in 1900, Production continu '

$ tims were only intermittent from 1907 through 1921, The production of
- copper during these periods amourited to about 3 .

g primory sulfido copper ore were believed to occur below the olg woxkings, *
i end after a detailed exomination of accessible workings and a study of
d,rillin? records of several private caupeanies by an en

and ccampleted April 30,
drilled, end 70 samples
ent-ovned hydraulic-foet
se tho rocovery of core:

J
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Arizona-New Moxico Branch, Mining Divisicn ». Begion IV, Bureau of Mines ; end

by W..-Di McMillen » Bupervising engir;cer ‘of the N
Region IV, Burcau of Mines. A1l semples weore an _
tory of the Bureau of Mines under the supervision of J.

Southwest Experiment Station, Motallurgicel Branch ; Regi

Production figures were obtained from the Statisticel Br.

ew Moxico Field Office of
elysed et the Tucsan labora-~
Bruce Clcamer, chief,
o IV, Bureau of Mines.
ench, Region IV, of

- the Bureeu of Mines s through the courtesy of A, J. Martin, supervising

5. 5
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agineer,. ..

"‘Ac}mox-rled@nént is also due A. S..‘Putney,ui)i'es;id
Torpedo Mining Co., for the use of old maps of the Torp
misgipn to pgblisp’ ‘the maps end broduction figures. L
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The Torpedo copper mine 1s in.the Organ Minixlzg District, Dona Ana County,

. Mexs It is half & mile east of the town' of Op

of the Orgen Mauntaina, in 86C. .1, T, 22 S., R.

gen' on the northwestermn slope
3 B, (Seevfig. l)vo . . ,

2.'7 Ws R, Storms, N. Mex, .Fieid,;; biifi-g;e, thea Tucson Branch,,

Silver City, No Mexy .o
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The mine mey be reached by going east irom Orgen wn paved U. S. Highway
for half a mile to the gate in the fence that borders the highway an the
south, Passing through this gate, unimproved roads leced to various parts of -
the property, all within L mile of the gate (see fig. 2). Orgen is 12.5
mles northeast of Las Cruces, N. Mex., via U. S, Highway 70,

Postal service is availlable at Oa..r_,an and telephone, telegraph, end rall
commectim are aveileble et Las Cruces, N. Mex. Minor supplies are obtain-

-able at Las Cruces, tut major mining items muat; be obta.ined. el EJ. Paso , Tex.,

e

45 m:xlcs scm‘c.h of Las Cruceo. __,'.‘; B i R

" A high- »en.zlon power line traverses the Tor;pedo property, but Orcun

recuives s:i:xg,le-phase powexr fran Las Cruces. The capaclity of the.Orgen power

lme would. be inad.equa'be i‘or ‘eny but. the most limited pover requiranc.nts.
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The J_orpedo mine i., ‘on the pa.bmted. Torped.o minmg claim whicb. is owned.

' by the Torpedo Mining Co. Amw extension of the mineralized zone continued

south au the patented Littlo Ben Scott claim. The Torpedo ancl thtle .'Ben
" Scott claims were located in 1896 ad patented in 1902, In addition ‘to these

- claime, thih Torpedo Mining Co. owns other claims, both patcnted. and unpa.tcnted ;

mclud.mg the Memphis ¢laims north of the Torpedo and the btc.vmson-Bennett

_ ola.im.a to the south.

- » ’.

AL S Putney, of Mlhanm, ha..s., nnd Judge E. Mecham, of Las Cruces N.,.

Me}.. , are trusteecs for the Torpedo Mining Co. The Torpedo Mining Co. property.‘ i

is now (August 1950) under lease to J. H, Brown, of Orgen, N. Mex. Brown
- plans to reopen the mine, as well as others in the district, and is now con-

: centmtmg, his ei‘forts on the Memphls adne ad,j oining the Torped.o on the north,

iR S, A. Wul'tors of Or{,a:x, N, Mex., els.ims t.he Jones' Uoll cla...ms ee.st of
““the Torpedo, and Miss Judith uhlpc mms the v.npatented. Orsan claim west of
thg Li utle Ben Scotb- (see fig. 2) y
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All lubor i‘or minine; ln the Orm.n areo. mu..t ‘oe imported.. I:éé‘c}ﬁces ':i'B.

“the nearest source of labor, and it is doubtful whether there is any skilled

mining labor closer then the Central Mining District, neaxr Si_].vc.r City,. N.
Mex., 120 miles to the west and. noxthte - . L e T i e et
. . B A -.--.‘, ';“"' ,_-..._!.A..‘ ‘-.- ._;l----
" Housing accmnnodatians at Orgen’ are primitive and mad.equata for more
then a few men. There are two cafes,  where meals may be procured.. These
establishments cater la.rge,ly to tranalent touwrist trad.e. . :

. -, I X
[FEL U R AL TN P4 LY
I PRI SV 5 )

QR I ‘ ,'. vt PHYSICJ\I- FE’\’.I.URES AND GLJM\TE T

ll'.

The Torped.o mine is on the edgoe oi‘ 'che bolson plains thu.i. fle.nk ‘che
- Qrgen Mounteins. - The topography is not rugged, and 'ch? roliel is low.
Altitudos renge fraan 5,160 to 5,340 feot (seo fig. 2) Southeast ‘of “the
" Torpedo claim, the Orgen Mountains are very ruse;od. and. reach en eﬂ.titude
slightly over 9,100 fee‘o. L ool EENE .
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- miles to the hdl*theast.

Tho westher is typical'of south-centrel New Moxico. Mihingwill bo
hempered litile by the weather, which is genersally mild 4n winter end wam o
in summer. Extreme cold is rare, although same freezing weather occurs in -

. the winter, Snowfall is usually light end remeins-on the- ground for only & )

short periods. Summer rains and flash floods contribute’ the bulk of. the =
ennual precipitation, which averages ebout 10 inches, w =& i L i
Thexre is no timber for mining operaticns on any of the claims, and the
stends of Ponderosa pine in the higher .reaches of the Organ Mountains are
ineccessible. Timbering is a major industry at Alamogordo, N, Mex,, scme 57

- Y *
(PN M

Groas'éﬁooa;, ﬁeswi"aé and various cactuses » Shrubs, and other desert flora
constitute the relatively sparse veogetation in the vicinity of the mine. R
There are no pemanent streams in the area, and almost cll: of the ;

drinking water is rain water collected in cisterns. A four wclls: with wind~

nills supply saue water. The permenent water table is & 1ittle over 300 feet.

belov the surface, as shown in the Copper Bar end Stevenson-Bennett shafts.
Water fraa the Copper Bar shaft was usod for drilling and contpined consider=-
able dissolved solids. No attempt wos mede to detormine its: potability.
Reported ostimates on the quantity of wnderground water range frem 500 to

- 1,000 gallons per minute, The Lformer figure ‘8eems more nearly correct.

.. . v i+ HISTORY AND PRODUCTION

The history of the Or@imf'Mining Distylct dates back 181}9 »w;lfh the
discovery of the Ste.vensm-anett‘mino.i. - Legend indicates’ oven earlier
mining in the areas, The Torpedo mine was. discovered in 1899 by Henry Foy,

although the claim was located in 1896, This was the last of the larger mines.

to be discovered.,

Numerous parties have boen interested in the Torpedo mine. ‘A mining
campeny purchased tlic mine from Foy shortly after its dlscovery and began
broduction immedlately. A little later, G, E. Fitzgerald acquired and
Operated the property. The Torpedo Mining Co, cantrolled the property in
1902 and is the present owner. Varlous lessees and sublessees have leased
the mine,. end many have doné considerable work, The Torpedo Mining: Co.-
Cperated the property wntil 1907, when it was leased to R. McCart, who held "*
it'untll 191%. The Phelps-Dodge Corps leased the mine in 1916-17 end did- - .
¢ considerable emount of development work.: It was leased to the Orgori Ore Co.
in 1921; to Griffith and Phelps in 1928-29; .who sank ‘the No. I shaft; to the
Willett Mining Co. from 1939 to 1944 and subleased o tho Afterthought Mining
Co., which did cansiderable oxploratory work in 1941L-42; and finally to J. H.
rown, the present lessec. The E. J. Longyear Co. subleased from Brown and,

1o caajunction with the New Jersoy Zinc Exploration Co., carriéd out extensive

exploration in A96-WT. - Figures 4 end 5 show sections of drilling.dcis by -
the’ companies. M, Drunzer subleased the Torpedo mine 'in 1949 end shipped ' "
“oue of the.old dumps.for slliccous. fluxing ore to thé El quc_':; Tex., smelter.
3/ Duchan, K. C., Geology of the Orgm.towntains: New Mexios Shoci—of —
Mines, State Bur. of Mines and Min'.bResourcels,-BullI.‘-ll,_=19’35;l~7p.'.185.'L;
hes . - - =B - S
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Production fram the Torpedo mine was elmost cantinuous fran its o
discovery to 1907, Subsequcnt produg /10n hzs been small and sporadic, '.[he
mine has produced no ore since 1921 ,4 ,_ until Drunzer shipped scue dump -

- material in 1949. The total producticn fram the Torpedo mine since its: o
discovery has been aboub 3,500,000 pounds of copper and soxne ailver. Pro-:
duction, by years, is shown in table 1, =~ Goat et :

. Ve pow e o
;..,. o R R R LR TN

. TA:BLE l. - ‘I‘orpedo mine productiou .

I . L. Y
L ‘ a Crud'e TR B - - R o "‘|_"’L:
PR SR ore, | = Qunces __Pounds - .. T
: Year tong Au | TAgm ‘Cu T Pp PR
. N ‘ 1900'......'. R T T _./(12)958 leeToane oy
e -: 1901' eronpnne . ; "~ Nk ‘.i":";. ; » - ” = /515,16“ I . :‘. Wl Lt
S ‘1905.‘......"‘-‘ o - . » - - '_T-/Gll 7)6 - .
» 19011~. s$evrerral i, L . . = 1/1{‘0 000 SLasl gt
PR 1905- ........“." “:;’."'. ,'. . ‘-1" .- l/)6 038 . |-
S \J"' .j'.r_.,':n 1906- tesesses i ‘:‘ . " " - - - .- _3;71}31!' OUO Ly
‘.‘;h ‘.. '190(’0-00‘0-‘10 Sl o= . N S _.1./7"{0 125

'“ ‘l OB. senn. o-o". -~:.: 3.;02, . ; T - ' "\89 - 6))69 ', A
. ,19182/00- sven ‘,_ 005 o . - l 8)9 (),5)11'
192 vdenee 11,797 L - |39%0 317,876 |1
‘._,,19P000o001--0 9"”‘" “ ' : - 6{/9 ' .L56,5bl EREEEE
P 19283 i e e 505 © 10438 | 220 | 35,000

l9n9é/o.l'o-l 90_ o Ly - 37 5,@§

| 19373/ e e rnes 207 "l T Ta | 258 261
oo ._.,'-. 19J92/0 sesses Y 1 ‘ TV 1 S lh’l S I S v
R K+ - B 969 =~ 1338 . 26,2001 " . R
ST rotal...... [Mmocaplete 33,809,929 e i
conts ...x/ County production, Largely from Torpedo, but other . . ,‘;.'y.f;}.;;;ij}_’;g
T nines included, - epnils e el
2/ Productimn from adjoining mines probably included,
3/ Production believed entirely from edjoining mines of .
T group , 88 the Torpedo mine 1tself has been repor‘cecl
- P | ldla 1rom 19"]‘ tO 191}9’ S B -"x". Tea UL ol
SERRLT UG L GROLGGYAND ORE DL'PO-.»I‘I‘S

The Torpedo ore bod_Les occur in a north-scuth trending 20ne between -

. mOnz.Onita o the east and Pcmxbylvwian Jimestenes on the west. This zone .
avcrages ‘ebout 100 feet in thickness, asg uhown in Bureauw ‘of Mines drill holes
(see fig. 3). It dips steeply to the east but may overturn et depth, as showm
in tho log of hole Ak (see 7ig. 4). This apparent overturn may be due to-
faulting or a deviation in str.lke of the ‘oore hole ’ which vas surveyed. for dip
ut not for strike. -; AN B P SOl KAt S SRS (P SR S PRI SORPR

"A. . N .A‘. :

_— The zene. consists oi‘ bome limestone ) bv.t mostly monzonite, which haa becn
silicified md hi{_,hly al'borod breociated end recemented with silica, AL '
nuber of faults. traverse the zone, apparently more or less.parallel with tha
_zone itself, Scme of these faults indicate considerable Jmovenent, but date -

: are. insufﬁclent 'co mea.sure the displaccmen‘b.

_/ I“ B' B"nt‘leY: ora.l cqnmunication, L i u;:;‘u;f..";.' S S B
Laalh ‘ SR 1;— : S s Eer
L e




The mcnzon:‘gte_f easl of the zone of ore bodies shows Veatheri'rig effects
near tho surfuce. |It booomes fresh with depth end .contains spocks end small,
stringers of pyrite. It is virtually barren of coppers Upon approaching the
sineralized zone, it becames hydrothermelly altered tut still reteins its

texture. . - . . ¥ 5

AT UIR R Y S e

1

The limestone west of the zame is garnetized and silicified in part, . .
althoigh much of the limestone showa only slight alteration. The garnetlza=- .
sin apperencly cxlonds, in favorable beds, over 200 foet from the monzonite
contact. A few .specks of sphalerite and galena vere noted at rare intervals
in the limestono core. . ¢ L o

The above data are dorived mainly fram study of cores obtained by the
Areau of Mines. The underground workings were not accessible for inspection.

Judging from the stoped arcas (see fig, 6) the individual, ore bodies
were ellipticel in plen and genorelly steeply plunging, vherezs the zone of
the ore bodies seems t0 have a definite rake to the south. Only one of the
cre bodies outcrops, and the discovery was made here. According to old
smelter settlements ,2/ most of the ore was produced from above the 300-foot
lovel and was oxidized. The sulfur content was very low until the lower
levols were mined. The ore mineral was chrysacolla with local occurrences of
native copper, All ore minerals noted in the drill cores were the sulfides
chalcopyrite, sphalerite, and galena, The gengue mineral seen in drill corea
ves silica, usually as the siliceous breccisa. il L

B

‘ ) [}
3. e

DEVELOPMENT .. + |

The Torpedo mine was developed through four vertical shafts. No. 1 .
. Shaft 1s near the discovery end is chown to be a little over 200 feet deep,
(fig. 6)." Shaft 2 is 250 foet deep, No. 3 is 500 feet, and No, 4 1s 165 feet.’
) All of thése shafts are interconnected by lateral workings, which also - O
extend north end connect with the Copper Bar south shaft. Most of the stopes ,
were between No. 1 end No. 2 shaft, with anothor showmn Just south of No, 2 -
shaft, None of these workings were accessible in April 1950,
e B L Qaw b : H . ‘ bt

[

. WORK BY THE BUREAU OF MINES '

- The development work by the Buresu of Mines wes started October 3 , 1949, -
tng -comploted April 30, 1950, Beceuse none of the mine workings were
accessible, the work was confined to dlamond core drilling, and all data were

‘Obtained therefram. Four holes-were drilled Tor a itotal of 2,l22.3 feet.
AL drillingvas done with a Government-owned, medium-sized machine with
hydraulic-feet ‘drill head, Special large rods and specizl core barrels were
. uscd to obtein better core recovery in the critical: zones then was possible
with the standard-type tools previocusly used in.this.aree, Core recovery in
:  the.ors zones is‘shown in figure 3, end total’ core a:g‘eycove{’ry is shown in the

Swmeary logs that follow. ' T P B LA

: "+ Soventy. samples wore split fraw the cores and anslysed. Many were known
. to be low~grade, -Analyses of the samples’ are shown in figure % and in the

B e o e L L R

Tollowing summary logs of the drill holos. o .
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At
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i

Location:
Flevatix of collar: : N :
TT L6 S sl L E ?l*:
~500 . T :

_Bearing:

Depth:
Dip:

w- . -

28 s mem < aBAA D AT s MAAZSS. BT R L 4 40T W % st sl ST AT EE T

™~

BT GORPEDO COPPER DESPOSIT . & - .- N S I F.

Log of Bele 1 . ..o.ie Tetd o FUET

T i, <40
M. 5238.82, E. 5L0L.77 RTIE RAEPE A o S A SIS N ;s
5,215 ft. T R T e S “Date ‘negun " Nov. 1',, ;91;9.

:Date ccznpleted Dec. 15, l9h9.

e e e o : Lo et . St
. i

M. 67°l+1"w. T AR SRS SRR _:5 Lo

e e

~

Footage

- Analyses,
percent

- N Recoveries . ; i
Core Percent ‘

. ! . el ~ % RN
_] . SRS . f‘ . o

- Core

Froa !

To i Feet

‘Feet Grans Core Wir.! .size Cu

65,0
100,60

l115 ‘5

- 269.9

1 398.0

C 27,7 k3l
B3] llf34.5

439 Ol.
1»39.0 Wi3.5]

0.0
24,0

113.2

269 L
269.7

28.2
- 303.0:
21352
31356
388.5
39345

L03.0
L08.0 |4
313,00
48,0
42%,0

B3k 50

Y1

. 24,0
- 65.0
100.0
n5-2
1135.0
269. 1t
269.7
269.9
289.2
203.0
215. 3
313.6

388.5| The
39%.51
39890
40%.0
408,01
1%3.01-
11.8.01
%23.0
hor.7
li’ftl.? .

$b. 1 Zn_ | Description end remarks
i - | Weathered hmzonite, overbux den.
“1'Monzcnite. : ST
Mcnzonite. IR SE LT
) . T .Monzcnlte, scant pyrite. s
£200 [ G5 | WXk PO b - .DO. i W
99 G5l . NX . . SE T n o i' v ‘DO
100 95 NX .01 A U I - ¢ Do. -~
100 - NX ST R B 2 .. ‘Do. B
160 0 - KX : e ) w . & Doy T
100 . RX EERE R N FARS) <P
- 200 R & 7 .Do, -
1C0 - . .Do.
9 - : Do,

100 7 "Altered. mcnzcni‘be, scant su.uid.es.
100} - .Do. -. R
. 6 578 .100"} » -—‘ 'BX 2o ‘:DO. * '.;,_;.;.’ & O
» 5,155 1C0: - ' BX SRS R N S H -.‘7:. DO- . _:_ I
- 5,023 | 100-| 8 3BX a6 | T AT e s o Do SRR
5,850 | 100 - © BX IR B I S N R - T R
6,158 | 200 BX |.05 | L oulTEofta g om iDOen LT

5,280 | 100 1= Bx b EpE T Y Do, e TR
h 666 |- 100  BX JDo.s T
2 936 100 1 7-BX SR - SRR E R R
oy »591 1C0 1 BX i .Do. S
l Ko1z2 ! 100 18| BX .Do.

-6 -

25,0 . . 0.i100 { .
.0 "ok 1100 | . KX
99 1 951 WX
8& | 951 NX-

-3-1/2"

61,131
52,90k
- 15,829
- 925
263,687
525
350
35,268
23,58
. 9,291
3C0
77,0%
L,865
5, ’ 606

o E¥o

O

W

L .
OwWw oo\

- BX N
BX |- N
© BX e
85 o BX .‘06 N B 8 DAL y

B
6 oWV oo
200D =W D

Vo o E
o0 owunmo

r\SiE;r\n\h
o< 0O

v\
-

.
w\w» o

.05

L T —
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s R
A ik VI
: . R

T 52,0l A0

53,0 | 535.5

. 545.0 | 550.0
- 55his | 55910

Yo b 4 ) et Ve ra) o~ - whe WS ) - s H 1 ) .
o: I.(‘ I I:, )z h.l) 2 !‘.:-) ; ' yal_ * l\f{J ' E)) l BK c(—") i ’ ; DD
§ ', - G -
Hole 1 (Cont.)
Recoveries Analyses,
Footage : Core i Yercent Core vercent
From To eet | Feet i Grams | Core ! Wir.! size | Cu Pb i Zn [Description end remarks

1"’1‘5 _) 1"1}8:0
1448.0 | 45%.0
1'-)3.0 1r58.0
458.0 | k62,5
462.5 | BET.0
D670 1 471.0
L71.0 | 475.5
- h75.5 1 480.0
“480,0 L&.o
286,01 k91,0
401°,6 | 495.,0
.."%95,0 i '199,0
“499.0 | 5¢3.0
- 503.0 |'507.5
2507.5}|512.0

5,148 100 &5 BX i0.1C Altereu.monzon;ta, scant °ulf;aeu.
[P 5,091 - lOO ) 85 . Bx.' .02 . . aa o n -' .‘ - ,.‘ ‘;‘ Do‘ :.: AR - e e

3
. e

U ek

¢

VOO O © O Wl&

5:786 : 100 85 BX -1 .10 | j-;”",’ 'f.._ : L DO‘ ’ ey
5,068 0 | 8 | BX | .22 B R, " "Do., "
4,871 100 .1 -8 | BX. | .53 - st mr . DO
L,526 00 + 8 § BX 11.58 [0.33 | 2.4} . T L Do. ..
3,921 - 58 | 85 | BX. [6.36 | .05 1 1.9 o T Do. T
L 63 100 | 85 | BX: 3.08 | .05 i.’( " 'Da,
2
3.7 |-

SooWMNOULL O oTWLS
1 .

#uUp:F#wumr

3 ,368' 100 | -85 { BX. 19.47 |1.14 Siliceous 'breccia with sulfides.
3,725 . 60 | 8 | BX. |{2.70:]1.00 - Do,
3,680~ 100 | 8 | BX. | .0k | .- Siliceous breccia, scant sulfides.
k151 100 | 8 | BX. | .03 | . . Do. ) .
340l 1co . 8 | Bx | .02 | . Do.
5,1,06._'j 1100 -8 | BX- | .10 ' . . ~.Do.
3,993 4 100..| 8 | BX: { .02 .. Do.
2 690 : 100 -f 85| BX-. | .02 | . .. Do.
2, . 33 100 1. 85 | -BX .02 ‘ i eerrr o peen DOe m
_4’,310' 0 |-385 | BX. | .02 ) o Do, "
2,897 1 100 ;.85 | AKX | .02 | S RO D
1,996 i lOO -j 85 . AX J .02 - - . B .-_ }...\.:::...:.v....__.'.; .Do. .'._‘é.;..._... B Sy
12,015 =1 100y & | AX 02 | ey " Do. A
2,185 | 100 85 | AX [ .02 ] <.} : Do.
"2,173 7 10C | 85 | AX
2,613 l 100 &5 AX : : . . Do.

(22lE]

AX

=
L]

*

rk#umywrrr

oo ob

°
L

ocuUuwum oo

b3
L]

o

.

" 517.0 | 522.0
© o 522,0 | 526.5
. 526.5 | 53L.0

~535.5 | 34C.0
"540,0 {'545.0

$550.0 | 55k.5

1559.0 | 565.5

DI Od CVET B R O

720 | 100 |85 | Bx ‘| .07 S ey T
5,033 | 100 | & | Bx | .07 i pey AT

.02 B T U cPO e emes e . ’

FoUivit o oUtiui
. -,
1T ROLh o LHhuUL oo

'565.5 | 59k.3 £ : : 3,012 33 ] 15 Silioeous breccia and feult gouge.
‘ . . 673 7L i 50 Fault gouge, li“estone fr grments.

ks | 597

R

R R N UL Py Sy
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% ’ ' Log of Hole 2
31 Location: . N. 521r0 . 5150 A : : -
. Elevm,icn of colla.r. 5,216 £t " Date begun: Dec. 16, 1949.
o Dep L&.5 £t - et e Date” eompleted: - Jen. 25, 1950,
i DiP- -37° B e ; G rrwanewn oanoerel e N
;‘ Bea.ring. w. 67°L1' w. : . P c
1. L - Recoverics i Analyses, N
‘B ~ - Footage Core | _Percent ;i Core percent ' .
; r Fran To | Fest | Feet | Grams Core | Wtr. ' size Cu : Pb ! Zn | Descrivtion and rémarks
R . 0.0 9.5} 9.5 2.1 2,329 ~22l100 ¢ o3-1rferi Weathered menzonite, O’VEIb'uI‘d.Gn.
1 795 | 3h0( 25 | 8.3 | 17, *hol D 341106, | do. - : Do. .
kR 34,0 | 42.51 85 | 8.5 13,267 100 100 | X .. {Monzonite, scant pyrite.
k2,5 |259.0206.5 1205.8 | 355,467 991.95 | ‘@, Lo .Do. .
11 249.0 1253.6| 4.6 k6 | 7,58 | 100 O l do. . Do.”.
253.6 1280.0! 26, | 26.1 15,043 100 100 do. ;i 7 e Do. -+
! 280.6. {2871.0; 7.0 1.0 11,710 100 0. ‘do. ' Do. .
287.0 {313.5] 26.5 |.26.5 | 45,811 | 100} G0 | .do. Do. . R
EE 313.5 |349.6| 355 | 35:5 | 62,325 | 100, 90 do. | .  DOw L. s
% . 349,0 {358.6]. 9.6 9.6 17,605 | 100} 90 do. :-10.02(0.05] 0.1 Altered. limﬂstone.' o e
2%58.6 [368.6} 10,0  10.0 20,220 2061 90 do. -J..Oh| 40| Bl .. L Doeie e
368.6 {377.0| 8.4 |- 8.4 | 13,kk7 100}t 90 0. | .08] 050 1 Do. ~ VT
377.0 [383.6 | 11.6 |11.6 | 21,535 100! 90 doe .} fo ] - . Do.:
388.6 [405.0116.% j14.6 | 21,185 . 88] 90. d@o. | - ., | Fault gouge end breccia.
L05.0 [Lo8.0| 3.0 | 2.6 | L0715 | - 83 90 do. : . .05 | Crumbly pyrite..
408.0 |412.0| k.0 4.0 | -7,520 1001 90 do. | .22 © Do.: ,
- -h12.c |kh2,0 | 30.0 | 30.0 -h:,7o5 100 90 do. Siliceous brecciz, fault gouge, pyrite.
- k42,0 |k82.2] k0.2 | 36.3 48,635 901 90- -do. o Brecoia,shale?,sendstone?,pyrite.
k82,2 (486,51 4.3 | 4.3 5,102 100 90 do. .02 Breccia,siliceted material ,scant pyrite.
486.5 [489.51 3.0 ! 2.5 3 954 - 831 90 ! do, - 'Brccic., shale, end calclte,
A
»

e
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Lodation: N.

o ﬁix

5567 2, E, 5517-3_1

+ Log of Hole No. 3

. Blevatien .of CoXlar: 5286 W6 . il . o : :
. Depth: 52h.6 i, . Lol ' S De.te 'begun January 26 1950
Dip: ~500, e T U Date completed: Marcn ll+ 1950
Boax saving: N. 67°u1v W. ] e GnlEE o ,,
S . Recoveries , g Analyses
. Fbot&ge . Core Percent Core Percent b A -
Fray | To | Feet | Feot] Grems Core :Wir, | size [Cu ;Pb 12 iDescription and remarks
0.0 19.0] 19,0 1.7 3, 162 - 3 1 95 3-1/2" - Wezthered monzonite, overburden,
ko0 | 66.5(17.5 | 16.8 21,52 96 i 95 X . - |Weathered, sltered naenzenite,
66.5 | 220.51054.0 |151.5 |268 ,569 98 | 90 | do. , Monzom.te, scant pyrite. :
220.5 | 448.6./228,1 |22k4.7 389, 6"9 , 99. 1 90 | o, a Altered monzonite, disscminated Pyrite.
£43.6 | k50,01 1.b 1.3] 1,379 93 { 90 | go. 0.02/-0,0510.15 . Do.
- k50,0 | 455.0| 5.0 .6 6,h6L" 92 | g0 do. O4 .04 .ok L Do,
455.0 [460.0| 5.0. 4.7 5,798: 9% 190 [BX | .06] -.05] .1 1. T Do.
460.0 1 b62.7| 2.7 2.7 2;225: | 100 | 90 | do. OL{ =.05| Tr Do."
he2.7 146h.0] 2.3 | 1.1 €00 . 8 | 90 | do. 03! .05] Tr Do.
héh.o 1466.1] 2.3 | 2. 1,923 1 100 | 90 do., 02} -.05] T T De
k66,1 1467.6] 1.5 | 1.0 2L | 67.]1 90 |do. | .02 =05 T | el
- 467.6 | 4681 0.5 0.5 100 1 100 {90 | do,. 02 -.05| Tr §. . Do,
468.1 | 4703 2.0 2.0 1,9 100 | 90 do. $OL) =05 Ni1; - & T i
'470.2 | 472,71 2.6 2.6} 1,491 {100 | 90 do. 01| -.05| 0.1 e Do, .
breor {drhob)- 3.7 | 1.7 2,468 ¢ | 100 90 ...f do.- . .03{ ~.05).7pr | TR - P T
Mrhoh 178,81 kb | u3| 293 98 -8 1 do. [..02] -.05] 7 Do. - O
478.8 {482.21 3.4 |. 3.4 3,204 .. 1 106. 1.8 . | go. 06| .30 0.2 Vein ma_teria.l. ) o
Lgo.o 487,01 - 5.8 4.8 h,579 - .00 |.8& . 40, -~ {1.05 50551 o L Doe. e e e
487.0 | k935.0] 6.0 | 6.0 L, kol 100 75 do. 07| .05} .15 ~ Do, '
k93.0°1408.7| 5.7 s.71 b ,982 100 J 60 do. 10! 13| .1 |Do. Sa.m_plﬂ to 495.3, then breccia
‘ 498.7 499.5! 0.8 0.8 612 100 4 75 do. : . Silicwus breccia. o
_99 5 .52& 61 25.1 13.5-. 9,848 - 5 15 ! do. | ; Do. : .
Loohy -9 -

. e e
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~  Log of Hole 4 : . : S .

Locetion: N. 5268.66, E. 4502.33 o o

- Elevaticn of Collar: 5,172.71 Tt. S e e e e - Date begun: Mar. 13, 1950.
‘Depth: 510.5 ft. L I ; " Date completed: Apr. 25, 1950.
. Dip: -1*50 - T S S

" Bearing: 6701%1' E.. - C L AP LI

N e e . - . -
WONNEWER O S Sl T D v e s e T

e Wik

342.0] 38.0
380.0 294,6
"39%.6 | 400.0
%0070 | k20,5
402.3 | 1%0,0
150.0 | 42,8

2.8 450.0|°
¥550.0 | 453.0
453.017158.0

27, 067 8+ 90 do. " " ..} . |Siliceous brecciz "and pry::.'l.e. . 2
' 8 35 92 | 90 | do. b et [Fault gouge. : . 3
. 5,885 100 { 90 do. I 7wt .. |Siliceous breccia. '
15,711 & | 90 a0, .} .~ |Siliceous breccia énd pyrite.
25,545 8% 90 do. : |Do. Hole deflected at 402,3.
2,253 | 100 | .90 | do., 10.27|0.35 {2.65 . sl_}icecus breccia with sulfides at
- AR S A ) a1 ft. L .
5,970 |.30C | 50 do.- |..17| .20 [1.45 .|Silicecus breccia with sulf.hdes.
2,590 100 | 90 | @o. |.O7| .07 | .05 IBreccia wit h pyrite.. .. A
1 4,928 100.{ 90.| do. 7} .05| .05 Tr e T " Do. ,
- 2,936 200 | 90 . do. | L02]..02f-Tx | il DOw el
4,603 00 1. 90 . do. | .05} .00 . Tr Do. .. -
..5,651‘-" 100 |. 60 } do. 7| .07|-.05 1 .05 | _. * " Do. ‘
1,499 100 | 9C -|- do., | ,05{~.05-]:.05  '[Do. &mple to L473. 2 then ncazonite.
16 huo 97 | 90-! ax | Mmzo.n_ite. . ..

A A L
\Jl;t-"m

o= ¥

g e ; - Recoveries Anelyses, " |
L Footage Core .  Percent Core percent . .
"*Froz] To |-Feet |“Feet | GCrams Core Wir. | -size| Cu i Pb ;- Zn |Description end remerks
+.". 0,0 21.0] 21.0 [~ 0.0 |. o0 1300 B3-1/2YE . r - [Overburden.
L.2L.0| 26.2f-5.2 |7 5.2(.10,829 [ 1100 | 100 | KX b Db i |Garnet.
.. 6.2 M4.0017.8 (213.9) 17,5%2 | 78 {.90 | .do. - 1 - |carnet and breccm.
. bh0ol 56,10 12,1 | 12.0 | 23,305 69 I G0 |- do. 1P T |carmet. - :
o 961 8.0 29.9 | 29.9 | 44,859 | 100 [200 | @o. | " |' " i - |Altered, silicated limestone. R
. 8.01176.2| 90.2 1°9C.2 173,525 | 200 | 8 | ao. | “*| T - S1ightly eltered limestono. -
J176.2]| 342.0 165.8 [135.8 {1L0,511 82 | 90 | BX : " Dé. : . s
0 8 ‘
6 5
L
4

L I )

MG
. m-q L)

' 'rm};‘a’ oS

S on

h60.7° 1 U6k.5,
1;64.5' 1+7o.6',
..‘*78-0 I 220-5

.

oo

. L]
N EH OO0

St .
-r.u-a 0\\)![0\.!1\»-&

: | oV AN

.
o

*1‘,221;‘ L . .. . - P AR ) - lo -
~Interior - Burean of Mines, Pittsturgh, Fa. - T ety
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PETEN

.
g '
2200
. .
. 2000
- . - R - am
' . 4500 - -
i . ——— .
S ; ) .
" -
" EXPLANATION
e -
. 2. 22 =] avLuvium -
v:.:,v;‘
. - *Saa,
. A%~ ALTERED MONZOWITE
: rr
. AL .
1 N~ )
. 7L & wonzomite
| COAE ANALYEES CORE ANALYSTS LTS
oo . rroN | To |Recovemv| prmcrny rmon | To (nzcoviny LeNT rron | vo meoveny | MALYIES AN
PERGEMNY | Cy [d) n PIRGENT (17 (4 (] PLRICNT. Cu P In
£52 2| 486.% 100 0.02 1 3.2 11375 190 0.0 y E) ©0.02 +0.05 (0.1 5 ?’ .
‘ Sl i ek =it § [Rsg
o - »! ] - 13 . ] o b
v ~) 368.6] 377.8 100 10.03/0.08] 0.7 — 3ea 3 3s3:5 188 [8:8, 180 3:8¢ 0:521%:° UMESTONE -
33a.6| 36a.6] 100 Jo.04[0.035]0.¢ d93.3| 308.0| 100 |o.os 85 [o.0oslo03] Tr 4
1 349.0] 358.6 100 0.02:0.05 | 0.1 3wy 403 .0 100 0.08 100 0.02r0.03| T
834.3] 835.0 100 [0.02 403.0[ 466 .0 100 [0.05 67 0.020.05| Tr s >4
. el e (22 :mg el 2 [ g8 Jesie | ¥ 223\ | s
840 0] 545 100 |ol6z 418 .0f 423 0] 100 [0.0%5 190 |98 9:05 oo sps SILIGEOUS BRECCIA .
s35.8] 540.0] 100 |00z 425 0l 427.7] 100 }0.03 100 10.03}0.03} Tr B_n
. 31,0 Sgﬁ .3 100 0.02 az27 .7} 4M .7 100 0.05 100 0.02-0.08} Tr
26.3] 331.0 100 0.02 . 431 .7 43 .3 100 0.0% 100 0.0610.30[0.18
HEIE S I g el 18 (20l it I b 2
0 . .02 B « . . 1 . . .
- 212,01 S17.0 0.10 443 .3 ]| 445 .0 100 Q.10 —1 493.0| 495.3 130 g.% g.?g 8:3 ONE OF ORE l“NERALS
. s07.5{ 312/0] 100 {olce 443 0] 433.0] (00 |o0l02 70.6/ 4732 100 [o.0sf0.05(0.05}F
$03.0| so7.8 .03 433 .0} 9.8 .0 100 0.07 463.5| 470 .6 100 .07 0.05 | 0.0 ° *
499.0| 303.0 100 0.04 455 .Qp 452 .5 100 0.07 460 .71 664 .5 100 0.05,0.10| Tr \ /
435 .01 493.0 100 2.70) 1.OO | 3.7 4€2 .3} 467 .0 100 Q.10 438.0| 460.7 100 0.0210.20| Tr
491 .0! 435.0| 100 [9.47 1.14] 4.2 467 (0| 471 o] 100 |ol22 433.01 458.0{ 106 [0.05/005! Tr FAULTS OR FAULT ZONES
- :%. :g .g lgg é.gg ggg ?.; AT7I_,Ql 473 .S 100 0.%53 46 .0 :2! .0 100 0.07|0.07 [ 0.03
N - . . o 2. 2Q. N .. .
- ars;3| ecoi0f w90 [W25io5e]zs H 43581 93981 188 18-4712%9 143 | .
3. . : : . . . : T e w0 200 w0 ame
: . . . - :’_‘am
: . - SCALE tN FEET .
; .. . : ) N
; : H ’
4 . ; : Figure 3. - Sections on Bureau of Mines drill holes. ;
g .
]
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Boulders in Sand and Clay

orpodo ~N7 =TT 1o
Mineratizod \VZ 7 /‘
an’\ \"I | Monzonite
~Z /N~
NZE YRS

Frash Monzonite

. -~

oAV at-
LAY -

coppor on-\‘r‘\\ I N7

L2 2 NN
~

Xoolinized, sertcitized end chloritized

monzonite wlth quarta ong w4 kon caide

/ 104'avaragas Q.15 KCu, Ir AjAufor 20% rae |
covery,
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The weather 1s typical of south-central New Mexico. Mining will be =
hempered little by the weather, which is generally mild in winter and waxm
in eummer., Extreme cold is rare, although sane freezing weather occurs in
the winter. Snowfall is usually light and remains on the ground for only
short periods, Bummer reins and flash floods contribute the bulk of. the
annual precipitation, which averages about 10 inches,

There is no timber for mining opera.ticns on any of the claims , and the
stends of Ponderosa plne in the higher reaches of the Orgen Mountains are
inaccessible. Timbering is a major industry at Alamogordo, N. Mex,, same 57
mlles to the northeast.. ,

Grea.seﬁood., mesquite: and various cactuses, shrubs , end o*théfl'desert flora
constitute the relatively sparse vegetation in the vicinity of the mine.

There are no permanent streems in the area, and almost all of the
drinking water is rain water collected in cisterns. A few. wells with wind-
mills supply sane water. The permanent water table is a little over 300 feet
below the surface, as shown in the Copper Bar and Stevenson-Bermett shafts.
Water fran the Copper Baer shaft was used for drilling end, contzined consider-
able dissolved solids. No attempt was made to determine its, potability.
Reported estimates on: the quantity of underground water range, frap 500 to
1,000 gallons per minutes The former figure seems more nearly correct.

II.ESTORY AND PRODUCTION

The history of the Organ Mining Distpict dates back to 181}9 with the
discovery of the Stevenson-Bennett mine Legend indicates oven earlier
mining in the area. The Torpedo mine was discovered in 1899 by Henry Foy,
although the claim was located in 1896 This was the la.st of the la.rger mines
to be discovered.

Numerous parties have been interested in the 'l‘orped.o nine, Alm;lning
company purchased the mine from Foy shortly after its discovery and begen
production immediately. A litile later, G. E, Fitzgerald acquired and
operated the property. The Torpedo Mining Co. controlled the property in
1902 end 1s the present owner.. Varlous lessees and sublessees have leased
the mine, and many have done considerable work. The Torpedo Mining Co.
operated the property wntil- 1907, when it was leased to Ri McCeart, who héld
1t until 1914, The Phelps-Dodge Corp. leased the mine in’ 1.916-17 end did

- & considerable amount of development work,” It was leased to the Organ Ore Co.
in 1921; to Griffith and Phelps in 1928-29, who sank the No, -l shaft; to the
‘Willett Mining Co. from 1939 to 1944 and subleased to the Ai“berthought Mining
Co., which did omsiderable exploratory work in 1941-42; and:finally to J. H.
Brown, the present lessees The E. J. Langyear Co. subleased fram Brown and,
in conJunction with the New Jersey Zinc Exploration Co., carried out extensive
exploration in 1946-47. Figures U4 and 5 show sections of drilling dmne by
the companies. M. Drunzer- subleased the Torpedo mine in 1949 &énd shipped
same . of the old dumps for siliceous ﬂuxing ore to the El Paso, Tex. » smelter,

3/ Dunham, K. C., Geclogy of the Organ Mountainss:. New Mexico Suhool of
Mines, State Bur. of Mines and Min. Resources, Bull, 11, 1935, p. 185,
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The monzonite east of the zone of ore bodies showa weathering effects
near the surfage., It becomes fresh with depth and cantains specks and small
stringers of pyrite, It is virtually barren of copper. .Upon approaching the
mineralized zone, it becomes hydrothermelly a.ltered but still reta.ins its
texture. ‘

The limestone west of the zone is ga.metized and silicified in part,
although much of the limestone shows only slight alteration. The garnetiza-
tian apparencly extends, in favorable beds, over 200 feet from the monzonite
contacts A fow specks of sphalerite and gelena were noted at rare intervals
in the limestone core. .

The above data are derived mainly fram . s'bud.y o:f' cores obte.ined. by the
Buream of Mines. The underground workings were not accessible for inspection.

Judging from the stoped areas (see fig. 6) the individusl ore bodies
were elliptical in plan and generally steeply plunging, whereas the zone of
the ore bodies seems to have a definite rake to the south., Only one of the
ore bodies outcrops, and the discovery was made here. According to old
smelter settlements,2/ most of the ore was produced fram above the 300-foot
level and was oxldized. The sulfur content was very low until the lower
levels were umined. The ore mineral was chrysacolla with local occurrences of
native copper. All ore minerals noted in the drill cores were the sulfides
chalcopyrite, sphalerite, and galena. The gangue minera.l seen in drill cores
was silica., usually as the siliceous breccia. .

DEVELOPMENT

'.I'he Torped.o mine was developed through four Vertical shafts. No. 1
shai‘t is near the discovery end is shown to be a little over 200 feet deep

- (fig. 6)s Shaft 2 1s 250 feet deep, No. 3 is 500 feet, end No. & is 165 feet.

All ‘of these ‘shafts are interconnected by lateral workings, which also
extend north end cannect with the Copper Bar south shaft. Most of the stopes
were between No. 1 and No, 2 shaft, with another shown Just south of No, 2°
shaft. None of these workings were dccessible in April 1950,

WORK BY THE BUREAU OF MINES

The development work by the Bureau of Mines was started October 3, 1949,
and comple‘bed. April 30, 1950, Beczuse none of the mine workings were
accessible, the work was confined to diamond core drilling, and all data wers
obtained therefram. Four holes were drilled for a tota.l o;f' 2,122, 3 feet.

“ ALl drilling was done wi'th a Govenment-owned, medium-sized machine with
hydraulic-feet drill head. Special large rods and. specidl core berrels were
used to obtain better core recovery in ‘the critical zones than was possible
with the standard-type tools previously used in this ares, Core recovery in
the ore zomes 1s. 'shown in figure 3, and, total core recovery is shown in the
summary logs tha.t i‘ollow. :

Sevmty samples were sPli'b frqn the cores a.nd analyaed. Many were known
to be low-grad.e. Analyses of the samples are shown in figure 3 and in the
following summary logs of the drill holes. :

5 Dunhs.m, K. 0., b, cit., P 217. R
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_ INTRODUCTION AND SUMMARY

The Torpedo Copper mine in the (‘rgan Mining District, Done Ane Count,y ’
N. Mex,, wag discovered in 1899, Prcduction was begun immediat.ely and con~
tinued until 1907. Siece 1907 very little ore has been produced, although
many individuals and companies have been interested in the property at one
time or another. Approximately 6,621 feet of diamond-core drilling had been
completed on the property befcre 19h9 The results from some of this drill-
ing were unsatisfactory because of the poor core recovery. In addition to
its investigation of the Torpedo ore deposits, attention was given by the
Bureau of Mines to obtaining better core recovery through the use of special
equigmsnt and techniques. '

This project was begun October 3 R 19’49, and was completed. April 30, 1950,
Four diamond-drill holes totaling 2,140,5 feet, which includes 18,2 feet of
‘overlap in a deflected ho;Le were: drilled. All drilling wvas done with a
Government-owned hydraulic-feed drill with some spe;:ial rods and core barrels,
in addition to the usual equipment.

The over-all core recsvery wag 89,5 percent, Omitting ths -drilling in
overburden where little or no core was desired, the recovery was 94 6 percent.
Core recovery in the ore zones avera.ged 95.2 psrcent.

This paper describes the location , the general features of the area,
the geology, the Bureau of Mines procedures , and the results ettdined by
these procedures.
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LOCATION AND ACCESSIBILITY -
The Bureau of Mines d.rilllng was confined to-the Torpedo cla.im, in the

W1/k sec, 1, T. 22 8., R, 3 K., in the Organ mining district, Dona Ana
County, N. Mex, 'This area 1s 1/2 mile east of the town qf Organ and is' Just
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gsouth of U, S. Highway 70 (see fig, 1l). The property is easily accessible
from Organ, as dirt roads reach each drill site as well as other perts of
the erea, Organ is 12,5 miles northeast of Las Cruces.

GENERAL INFORMATION

The fcothill topography of the Torpedo and edjoining claims is not
generally rugged, and the relief is. not great, The mountains becomes steep
and rugged southeast of the mine. The altitude of the project area vari s
from 5,160 to 5,340 feet, as shown in figure 2,

The weather is generally good, although windy in the spring, Summers
are not too hot, and the freezing weather in the winter is neither prolonged
nor intcnse. The average annual precipitation is ebout 10 inches, largely
as summey thundershowers., Winter snowe are usually light and stay on the
ground for only short pericds of time.

There are no permanent streams, and the water table is about 300 feet
below the surface. Drilling water was pumped from a depth of 317 feet in
an old shait. The coun'hry is arid, and the usual desert flora are present.

There is no skilled labor at Orgen, and all such must be imported. The
Bureau of Mines procured its labor from the Central mining district in Grant
County, 125 miles to the northwest. Living accommodations at Organ are
limited and prmitive, and only the barest necessities may be puwrchased.

The Torpedo mine was discovered in 1899 and actively operdated until
1907. Since that time, production has been sporadic, although meny indi-
viduals and companies have been intsrested in the district., The total
production from the Torpedo mine has been about 3,500, 000 pounds of copper
and a little silver,

GENERAL GEQIOGY
The most prominent geological feature of the Torpedo mine is the strong
north~south trending, steeply dipping sheaer zone betwsen the monzonite on
the east and the Paleozoic limestones on the west, This zone contains the
ore bodies and consists largely of monzonite, which has been silicified and
highly altered, brecciated, and recemented with silica, Some altered lime-
stone was noted. in the drill core from the zone, A number of the faults of

this shear zone apparently hed considerable d.isplacement and the over-all
displacement in the shear zone was large.

The monzonlte is weathered at the surface and usually is covered by a
few feot of rock overburden. Beneath the weathering, the monzonite is quite
fresh and remains so, although some silicification may occur. Hydrothermal
alteration is noticed before reaching the breccie zone, but the general
texture of the monzonite is retained,

As shown in Bureau of Mines hole L, the limestone 18 usually only
slightly altered for the most part, although some beds are garnetized or
otherwise silicated, Garnetization was noted over 200 feet from the breccia
zone in some beds,
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All of the rocks are jointed anmd fractured, and a piece of cpre oyer
2 feet long, was rarcly taken from the core barrel, most pieces being 6
inches or less, This characteristic, as well as the fault gouges and
brecclas, may be in part responsible for the poor core recovery in pre-
vious drilling. ' o ' '

DIAMOND-DRILLING BQULPMENT

- A Government-owned, gasoline-engine-powered, skid-mounted drill having
a rated capacity of 1,400 feet of A rod was used in this drilling., The drill
was equipped with a closed-circuit, cil-activated hydranlig-feed head quilled
for an A rod, The water was circulated by a three-cylinder, plungsr-type,
gasoline-engine-powered pump having porcelain-coated cylinder liners, A ball~
type water swivel was used most of the time, A full complement of accessopies,
fishing tools, and other tools was available, as well as oxyacetylene welding
equipment, which proved very useful a number of times, A heavy pols tripod
was standard equipment, o :

Standard rods, fittings, and casing were available for AX drilling,
Those used for NX and BX drilling were largely of special types or sizes apd
were purchased for the proJject., Most BX and NX casing was the heavy~-duty-
drive type used in anticipation of driving through the overburden; however,
driving was not necessary. All larger-size rods were special,.being termed
BX0 and NXO, The following tebulation describes the difference between the
special rods and old standerds, ‘ : _

Outside diameter, Wall thickness, Weight per 10 feet,

- A inches: ; inches _pounds
B rodo_gq‘pociotoq;. o ‘1”7/8' S ‘-”*‘. l/l" : o E5
BXO I’Odio-&oc?;ooo 2-3/16 ’ l/l" . : . 56
N T0uoqoeooesanss 2-3/8 - 3/16 - b9
NXO rodieececcenes 2'3/1+ . ' 3‘/3-6 ' 60

Most of the drilling was done with M-series care barrels and bits ; a
1ittle work wos done near the end of the project with an experimental L-
series core barrel and bits in BX size, Figure 3 shows the lower or bit-end
assemblies of the Standard, M-series, and L-series core barrels.

Figure 4 shows the back-head assemblies tried in this woi‘k, The bearing
type, with a later replacement containing tapsred roller bearings, was used
most of the time. The washer type was used only in part of the last hole,

DIAMOND-DRILLING PROCEDURES

Only one of the drill operators had had any previous experience with a
hydraulic feed head., The ability of .the operators renged from excellent to
poor, - -

The need for special techniques of operstion did not arise. The usual
Precautions any first-class drill operator would follow were used, Core
recovery rather than speed was stressed repeatedly, Immediate pulling upon
sign of a block was emphasized, but it is suspected that this was not always
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done, especilally after a very short run., It also was desired to use as little
water as possible consistent with good drilling practice, but only the most-
experienced men followed this., The less-experienced men seemed unable to
grasp the idea and always tended to use an excess of water,

Care of the equipment was demanded at all times, but there was a ten-
dency for the less-experienced men to forego greasing the machine and eguip~-
ment and keeping it in perfect operating condition, It was difficult to keep
the equipment clean at all times, usually because of neglect, 'If was standard
practice to clean the equipment during delays owing to.cementing or other
causes, ’ . - .

The usual cementing bechnigues were followed, In cementing for cave or
if cementing for water loss below the water table, all cement was Inserted
through the drill rods, which were cleaned immediately after the operation,
The use of pellets of moist cement was resorted to a few times when it
seemed. that moving water in the hole would wash away cement inserted in a-
slurry form, In general, cementing was not perticularly difficult, and
rarely was a section of hole cemented more than two times to effect the
desired-results, One high-early-strength hydraulic cement was used through- ‘
out most of the work, Other cements tried when the hydraulic cement was not
available were wnsatisfactory, although some were of the high-early-strength

type. o . -

Most casing was thoroughly greased before being inserted in the hole,
and no greased casing was lost, It appeared that one of the most important
precautions to follow in casing a hole is to effect a perfect seal with the
bottom of the hole, This will prevent return water from comlng up outside
the casing end washing away the grease, as well as serve to keep the fiine |
cuttings from entering and settling around the outside of the casing. This
was noted & time or two when a perfect seal was not effected and virtually
all grease was washed from the casing and some sludge had settled behind it.
One hundred fifty~three feet of BX casing was lost in hole 1 because the
casing was not greased and, also, probably because the hole was under gage.
No reaming shells were availeble at the start of this hole, and bits were
issued in progressively smaller gage. '

The drill rods were kept well-greased, two different greases being used,
A universal Jjoint grease wasg tried first and appeared to be beneficial in
preventing caving of small particles in the hole, but it did not remein on
the rods as well as was desired. The other grease was excellent for rods
but may not be heavy enough to hold the walls of a hole in those areas
where the slight support of a heavy grease might be advantageous,

- All core was removed from the core barrel into a trough, made of an
li-foot piece of‘2-l/2-inch pipe split lengthwise, with a piece of mild
steel welded to one end to prevent its tipping over, The core was washed,
if necessary, measured, and transferred to cardboard core boxes holding
about 10 feet of core. Boxed core was then taken to the weighing shed
where it was logged, remeasured, weighed, and split if desired. One half
of the split portions were analyzed, and the remaining core was sent to a
permanent core storage in Tueson, Ariz,
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DRILLING DATA. AND COSTS

A total of 2,140,5 feet was drilled in four holes, of which 18,2 feet
was overlap drilling in an unintentionally deflected hole, Two holes were
inclined at minus 500, one at minus 450, and one at minus 37°, All holes
were drilled with an: MX casing bit through the overburden to bedrock then
cased, and continued w1th NX size, S:Lze was reduced when necessary or
desirable. T e e

..........

............

an average of 3 73 feet was drllled before & block occurred.. A1l other
core barrele were 10 feet long, The remaining NX drilling averaged 5.23
feet per block, the BX drilling averaged 4,97 feet, and the AX drilling
averaged 5,31 fee’t. Bit size seemed to have llttle effect on the fre-
quency of blocking.

" The 2,140,5 feet of hole were drilled.in 197 drill shifts, an average
.of 10,87 feet per shift, Omitting six shifts spent Jarring casnzg out of-
hole X but including every other delay, such as repairing equipment, moving,
and setting up, waiting for cement to set, and other delays, drilling used
191 shifts, with an average of 11,21 feet per drill shif't, Total labor
. amounted to 552 man-ghifts, of Whlch 192 were charged. to sampl:lng and the
remainder to drilling,

The 111 bits’ used during the project are "tabu_lated. below. )

Bit size and type ’ ~ Number used
X Caﬂing bitsq.'.oo.oooonboo.oc-oo.-c- : '
MK standard bevel wall bitS...eveeeeesa 3
NX M"'series 'bi'bs.......o...-..o--.....- . 62
. BXM"‘SGI‘:LES blts.....n.o..-..ool.‘100‘0 ’ 29
EX L-Serles bitso.oooo'o--poeoooonooooo‘ 5
AX M—Series ‘bitsoott‘uatcnaoaccilnotc-'l_ . )"'

The average footage drilled per bit was 19.28.

In addition to the drilling, 1,531 feet.of casing was 1nser'bed. into
the holes, This includes overlap, and only 1,270 feet of hole was cased.
A total of 68L4.8 feet of cemented hole was drilled out. Seventy samples
were split from the cores and a:nalyzed,. S

The drilling cost for the project was $14,327.51, which does not in-
clude the full cost of new equipment purchased. A portion of the cost of -
the new special rods, caslng , and other equipment was charged according to:
the estimated amount of use. they received, All transportation costs on
equipment, as well as the cost of equipment lost or damaged, was fully
charged to the project., All repair costs were fully charged, as well as an
estimated cost for the use of equipment not purchased. No sampling costs
are included,
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The following table shows the distribution of the charges and the cost
per foot: )

TABIE 1, - Drilling costs

Item ) Amount Cost per Foot
-I;a.bor...n....-..-’-.n..-......a.-.‘.,,- $,‘I‘,9)"'1007 $2¢308
Suppliesi ao---..--ocooo:ooat.cu-oc;-.o 2,139.,-1-7 - 1,000
SupeTrvisitNesenvssscossssssssccsssncssce 2’901"'.55 1.357
TransportatiOI@,/...uu..-......-...... 29)4-.81 0.138
Diamond bits....v...................-.-. )'l';o""7o6l 10891

Total....-‘.0;.0-'.0..0.00.-...;.' ﬂ"";327.51 $6’69,+

1/ Includes an estimated amount for core barrels.

2/ Does not include express or freight on supplies, These are

. charged to supplies. Transportation includes the use of
automotive equiyment +to haul water and for use around the
proJject.

All diamond bits werc handled through the Mount Weather, Va., Branch of
the Bureau of Mines, All worn bits were sent to the Mount Weather Station,
where they werc examined and pertinent data were recorded; they then were
sent to a bit menufacturer for resetting. The diamonds were reclaimed from
the used bits, those not usable in a new bit being replaced with new . stones.
The cost of the new stones plus the setting charge, which consists of a new
blank bit and the setting of the stones in their matrix in the blank, con-
stitutes the cost of the bit. The setting charges vary from $6.20 to $2i
per bit depending upcn the bit type and size. The diamonds cost $4.20 to
$11 per carat, depending on the grade, Table 2 shows the diamond consumption
of each size and type of bit, while table 3 shows the diamond consumption for
each different grade of dismond,. These figures are indicative and not nec-
essarily conclugive for two reasons: First, in some of the items not enough
date are presented, being based upon the results obtained from too small a
number of bits; and second, the .distribution of the quality of the diamonds
between the different bit sizes and types as well as the type of ground
drilled is not constant. -Hewever,, this distribution is broad enough to
give credence to some of the figures,

Two major things ere noted from the results given in table 2, Neglect-
ing the BX L-series item, the per~-foot bit costs are directly comparable to
the size of the bit. It will be noticed that the bit costs deocrease as the
bit size decreases, Second, it is noted that bit costs rise when core is
ground as shown in the NX casing and BX L-series items,

Table 3, based on the quality of the diamonds used and neglecting the
two entries where only one bit was used, shows an advantage in using the
cheaper diamonds, The¢ use of cheapest diamonds resulted in less diamond
wear as well as lower diamond costs per foot drilled, '
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TABIE 2,

Diamond lo'sses and costs by bit type and size

“Diamond loss, Cost in
- Bits| PFeet Diamond loss carats d.ollarsa/
Ttem - |used{drilledl/| Carats|Dollarse/ [Fer bit| ber ft.|Per bit|Per ft.

NX casing 8- 128,0 | 67.71] - 791,27 | 8.564.13/0.,529[$98.91 |3/$6.162
NX bevelwall 1 100,0 13.15) 181.74 | 4,383 | = .132| 60.58 1,817
N M-Series 62 1,210.4k [200,22| 1,807,07 | 3.229 ,165] 29.15 1.493
BX M-Series | 29 511 6 | 80.65| 762.,8512.,781 |  ,158{ 26,31°| 1,491
BX L-Series 5| 109.7 | bu4.h5{ 389.12 | 8.890 3/ Lo5| 77.82 | 3/3.547
AX M-Series 4 133.9 | 9.93| 115.56| 2,483 | .087| 28.89 | 1.015
. Total | 111(2,173.6 |L416.11{$k,0h7.61 !

Over-ell averege | 3. 7h9 .191{$36,46 $1 862

l/ Includes small foo‘l:age drllled. on other projects and machine anchors but
no cement, oo .

2/ Includes setting charge.

3/ Excessive figures owing to grinding core.

- TABIE 3, - Diamond losses and costs by diamona quality

no cement, .

%/

Good. core recovery was one of the ima jor problems of the project.. -

dr:.lled. on: other pro,jects and machine ancl

Includes setting charge.

Figures inconclusive because data based on the use of only one bi't
Congo diamond.s : :

CORE RECOVERY

Diemond _ Diamond loss, Cost in

cost per | Bits Feet ~Diamond .loss carats - dollarse/
carat | ueed drilled.l/ Carats | Dollars2/[Per bit[Per ft, Per bit Per ft.
$11.00 51. 127 5 46,951 $62k.451 9. 930 | 0.368]$124.89 jﬁ.sge
. 1 1.8 | 6951 79771 6.%. 1/3 861) 79.77\3/44.317
8.00 6|  122.7. 51 7 469,281 8,578 L1191 78,121 3.825
7.75 17| 3417 |57.24 | . 66h,21| 3.367 | .168| 39/07| 1.94k
7.1»0 1 15.6 C 55 . 18.82| .55 | 3/.035| 18.82|3/1.206
w20t/ | 81 1,564,3 (252,95 2,191,081 3.123 JA62| 27. 05 1.k01

Total - 111 2,173.6 | 416,11 $l; oh7.61

ST . Over-all average | 3.T49 .191 $36 46| $1.862
.1/ Includes small footage hors but

"The

‘data obtained from the logs shown in table 8 at the end of this report are -

.combined and broken down into the following tables.

.not. conclusive although they ere indicative..

Leho
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- Core recoveries .chtained in meterials drilled

Feet ~'Core Core recovery
- Ttem - L drilled ; lost Feet |Percent
Overburden...................-.........-.. 128 '0 115.9 2.1 9.5
Weathered monzoni'be.....................'.-' U XTWS e ST 1648 96.0
Fa:n.‘r'ly freSh, monzoni'be...... seesedescccsed | - 921" 9 lloh' 913-5 98-8
Hydrothermally altered monzonit€seeessasss | 293.8 5.0 288.8 98.3
Siliceous breccia &rid GOUZEeessssesoscsase. 334,71 5481  279.9 83.6
Slightly altered 1imeston€.ececesssssssses| 295.61 30.0| 265.6 89.9
Gmetized llmeStoneacto-o-unon--.a;gttcot ’ 3501 )'"-0 31.1 88.6
Silicated limestone, other than gaxnet, oo, - 29.9 0 ‘29.9 | 100.0
VMaSSive fl"iable pyrite...-..-....u-...... 20.6 0 20.6 100.0
vei‘ﬂ (Ore-bearlng rOCkS).II...'.'QCICODOO.‘- R 600}4'~ 209 * 57'5 95'2
Tatal.oaﬁcclccuoooool.o.o-.aoodoocl-o 2 111’05 22)'{"7 19158 89 5

As far as this project was concerneﬂ., the last item was most important

a8 recovery in the ore-bearing zone.

Core recovery was satisfactory, the

largest: single loss being due to drilling overburden, which accounted for

o over half of the core lost.. .

o e

TABIE S - CQ:r-e I'eccveries obtained by different 'bit sizes

-+ TFeet. .J Core I'.eqovery
) Ttem ' drilled | = Feet | Percent
. X casing bit (3-1/2-in, )’...... -128,0 12,1 . 9.5
- NX bit.ooooo-oo..o-o.ooonooc-na 1,29517 1,27().3 ;' 98’1
N BX blt..co-ooon'ccoto-actooc... - 62 l 560 l . 90.0
Ay blto‘.“‘ll.l‘ll.ll.......’. 9)"'7 - 73 3 77 ]'X.

-

. Table 4 mdlcates an J_nm'ease in the core recovery wi‘ch an increase in
bit size, neglectmg, of ‘course, -the 3-1[2 =inch drilling where core was ground.

It must be recognized that the smaller sizes encountered the most adverse con-
ditions as they were necessarily used in the deepar sectlons of the holes,
including the ore zones, . S :

TABLE 6, - Core recovery o‘b‘caineti, by tool types’
| Feet Core recovery
Item . drilled Feet | Percent
- CaSlng (Slngle tube q-l/r)"'mo)ccot.oncooo-cooo - 128,0 12,1 9.5
NXrigid dou'ble ‘tube..............;...u..un-.-’- 97-0 . 9102 91"'0
M-Serles tOOlSCI..l..il..‘IIC.‘...O...QO.II.I..'. 1,80508 1,7)"'0.6 ) 96.)‘"
L-series tools (experimental)... csosovavsonossevs : 109.7 T1.91 6502

The above table indicates exceptional recovery for the M-series tools as
all +types of ground were drilled, The standard NX bevelwall tools were used
in good coring ground, and the MX casing tools were used in the overburden,
The L-series tools were used in good coring ground, but core was lost through
a defect in the bits, This defect will be explained later.
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TABLE 7, - Combination of tables 4 and 5

Feet | ' Care recovery

' . Item , ) Grilled| TFeet |Percent
MX casing - single tube DAITElesesesssssnseressos]  1868.0] 12,1 | 9,5
X rigid double tube bbl. ®m900s0sescsererpopsanes 97,0 - 91,2 4 91"’0
124 M*Ser-ies......,.....-“‘._",uu.qu...uécuo. 1,198-7 1;179pl : 98'3
BX M-~series -~ bearing backheed,,eceseevesrssspsss| 505.3 L81.1 95,2

BX M—seriss -~ washer backhead, “e0ssoqssrverennney 701 7!1 loo‘o
BX L-series - no bevel, washer backhefd..evspsoess 83.6 k9,1 | 58,6
BX L-series - no bevel, beering backhe@d.ssesssse| - 10,5 Tok 7Ok
BX L-series -~ Beveled, bearing backhetdesssecsoes 15.4 15,k | 100,0
AX M"Series..-qoorc.q‘.oqaoo:v!!'lroaoo-:;t‘l"l!.oooc 9)']'07 ’ 73'377!}4’/

The major points of jinterest in the above table are the exceptional copre
recoveries obtained with the M-series equipment and the improvement in the
core recovery obtained by the bevel in the bit of the L-geries tools, This
bevel pertains to the inner shoulder of the bit, The bevel in itself seems
not so importent as is the decrease in distance from the core barrel inner
tube to the face of the bit. In the original bits the distance from the
face of the bit to the inner shoulder was sbout 3/4 inch. Operations with
these bits were difficult, in that the drill machins vibrated and it was
impossible to tell when a block had occurred, At the guggestion of H, W,
Foester, representative of the E. J. Longyear Co., a bevel of 60° was cut
in this shoulder meking the distance from the face of the bit to the shoulder
about 3/8 inch., The results are shown in the next to the last item of table
T« Subsequent drilling on apother project with L-series bits where the
shoulder to face distance was about 3 /8 inches showed great improvement of
core recovery, In this subsequent work, differcnt anglos of bevels were
used on the inner shoulder, but the critical point was the distance from the
coro spring retainer or end of the inner tube to the face of the bit, This
distence should be as small as possible, about 3/8 inch, -

The use of the bearing type and the washer type backheads in BX drilling
also are shown in table 7., Used with the L-series equipment , the bearing
type of backhcad appeared to be more satisfactory in obtaining core recovery s
although there are not enough data to prove this point. - Subsequent werk also
showed that the bearing backhead gave better core recovery,

To drill edditional footage after a block occurs is almost impossible -
in hard rock. As soon as the core is blocked in the core-barrel immer tube,
the bit will cut iteself clear of the rock, usually resulting in a free spin,
and the pressure is transferred from the bit to the block, to.the inner tube,
and thence to the bearings, This excessive pressure damages the bearings, or
the washers in the washer type backhead, necessitating replacement of the
bearings or washers, If the ruined bearings are too badly broken, damage to
the bearing space of the backhead may result, This means replacement of the
backhead, For extended life of - the backhead, as well as for an increase in
core recovery, it is of utmost imporitance to stop drilling and pull the tools
as soon as possible after a block occurs, The larger-sized bearings in the
larger backheads are able to withstand greater pressure, and bearing breakage
was more frequent in the smaller sizes, - : '
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One possible solution to the problem, especially’ with less-experienced
drill operators, would be to use.a spring-activate,d backhead that would tend
to decrease or shut off the flow of water, thus increasing the pressure at
the pump. gage, wheh Dressure on the backhead bearings becomes excessive,
This would serve as-a positive warning thet 'a ‘block had occurred and that
further drilling would be useless,. - Naturally, the.spring should allow an
increase to normal of the water .flow.when-the “excessive - pressure is released,

s

Different spring strengths probably -would ‘Bé necessary for different types
of material - strong springs for hard groutxfdf a.nd. weaker sprlngs for the
scfter grounds. : P T _

It is dlfficult to determme the- effec’c on core recovery of the over-
sized rods in M and BX drilling. Very-little vibration was noticed when
these rod.s were used, and some slight part 'of ‘the improved core recovery
may h&ve been due to these rods, Minor disadvantages of these rods weas the
increaséd weight to be handled and, in the NXO size, the lack of a foot
clamp large enough to use with the rods. A knife dog was used, but a Litted
clamp would have been much more satisfactory. Advantages of 'these rods are
smoother operation, straighter holes, end virtually no shoulder between the
core barrel and rods to catch on obstructlons and small pieces of caved
material,

Table 8 presents detailed logs of the four holes by each pull, showing
core recovery, water return, tools used, and material penetrated.

«

. CONCLUSIONS

‘The use of M-series core barrels was probably the major factor in obtain-
ing improved core recovery on this project, Grinding core ls difficult with
these barrels, although some of the softer material may be crushed, ground,
and washed away if drilling is attempted after blocking occurs. Progress
might have been faster with standard tools; but, if rigid adherence to good
drilling practice is maintained it is d.oubtful if drilling progress would
be any better. The resulis show that core recovery with standard tools in
good coring ground is inferior to that obtained with the M-series equipment.

Constant emphasis on core recovery and the consequent greater care glven
to drilling practices also aided in Iimproving core recovery. ,

‘ Bit size appears to have had some effect on core recovery, After the
overburden had been penetrated, better core recovery was obtained with the
larger-size tools, One possible explanation for this 1s -that the larger
tools were used in better coring ground, However, it seems obvious that
the larger core is more difficult to crush and grind than the smaller core
end that the larger core can stand more erosion by the water action at the
bit.

Core recovery was unsatisfactory with the experimental L-series equip-
ment as received from the monwfacturer.2/ -A modification of the bit, reducing
2/ Since completion of the Torpedo mine project the manufacturers have made

modifications In the design of the L-series core barrels, some on the
‘basis of thé work. done here, which have ‘materially improved the results
obtained with this equipment. :
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the distance from the face of the bit to the 1nner shouldar showed. greatly
improved core recovery., . ) . -

The use of oversize rods in the BX and NX. drlll:mg reduced or elimna,tad.
rod Whip and vibration, resultlng 'in smoother operatiom, - The tendency- of- the .
core barrel to wobble under pressure is reduced or clz.minated. and. this may
contribute in some measure to improve core recovery,

Three other points were indicated by this drilling. Thé first is that
the diomeond loss per bit and cost pcr foot decreéase with a décreast in bit
size. The second is that the diamond loss and bit costs inchease’ sharply
when core is ground, .Third, that the use of the cheapest and lowest-quallty
diomonds, "Congos",. résulted in lower bit costs as well o8 less d.iamond WGul"
per foot of hole d:mlled :

TABLE 8. Bureau oi‘ Mines dirill-hole logs
a Log of hole 1 '
Location: N. 5,239, E. 5,152 j - Hole started: u/u/ug

Elevation: 5,215 £t. . Hole "comple ted s 12/15/19
Dip: ~-50° . , Depth: 597.7 ft. :
Bearing: N. 67°1+l' ' ' ‘ : :

. Core Appar, |Touls: size,

— Footoge .| recovery |wtr, ret,| bit, barrel, |
From | To Fect. | Feet [Porcent | percent _backhead . ___Goodlogy
0,0 2k,0{2k.0.} 0,01 0.0 ] 100 |¥X casing, | Overburden,

A : o single tube ) ' S ‘
2h,0 | 27.0: 3.0.y 2.8} 93.3 |, 100 IMX ' Ménzonite. -~ =
27.0 1 29.0! 2,0/} 1,7| 85.0 |. 100 rigid. " Do. " - g
29.0 | 33.0}| 4,0.| 4.0 100.0 | 100 double = |  Do. o
33.0 | 35.0| 2.0.| 1.8| 90.0 | 100 tube " |. Do. - ‘ Coe
35.0 | 40,01 5.0.|.5.0| 100.0 100 do. ' " Do. ' e
Lo,0 i L4, 6 4,6, | 3.6! 78,3 |, 100 do. ~ Do.

Ly, 6 ;7 50.0! 5.4 1 5,0 92,6 | 100 do. . | " Do,

50,0 i 55.0{ 5.0.-| 5.0 100.0 | 100 do., | " Do.

55.0 | 60.0| 5.0 | k.6| 92.0 | 100 do. . | Do. "

60.0 | 65,0 5,0 | 5.0{100,0 | 100 do, Do. '
65,0 1 69.5 | k.5 k511000 | % do, . ' Do. "

69.5 , 75.0! 5.5 | 5.0 90.9 | 95 -do, - - " Do, - :
75.0 | T7.5 | 2.5 | 2.5 ! 100,0 95 do. - | Do.o

T7.5 | 81,0 3,5 | 3.5 |100.0 95 S do. . | Do.’

81,0 | 85.0 | 4. | 4,0 100.0 95 do. = .7 | Do.°

85.0 | 88.5 | 3.5 | 3.5 100.0 5] -~ do, ’ " Do.’

8.5 | 2,01 3.5 | 3.51|100,0 95 do. " Do.

92-0 97-0 5-0 500 100.0 95 do. ’ . Do, - ’
97.0 {100.0 | 3.0 | 3.0 {100,0 | 95 do, . " Do. : '
100.0 [104,0 | 4,0| 2.5 62,5 . 95 do, " Do.’ ‘ '
10k,0 106,0 | 2.0 | 2.0 | 100.0 95 do.. . - |  Do.’ ‘
106,0 {108.0 | 2,0 | 2.0 | 100.0 95 do, - © Do.
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Log of hole 1, (Cont.)

Core " Appar, JJTLools: Size,
Footage recovery |wtr, ret.,] bit, barrel, \

From To ' | Feet | Feet Percent| percent backhead Geology
108,0{ 113,0| 5.0| 4.5{ 90.0 95 X K Monzonite
113.0} 116.5| 3.5 3.5| 100.0 | 95 rigid Do.
116.5| 120,0| 3.5! 2.7 77.1 95 - | double Do.
120,01} 121,0{ 1.0} 1.0! 100.0 95 tube Do.
121,00 126,41 5.4 5.4 100.0 95 NX M-series Do,
26,4 132.5( 6,1 6.1§ 100,0 95 ~ do, Do,
132.5| 138.5| 6.0 6.0] 100.0 %5 do. : Do, -
138.5| 1k4,5| 6.0| 6.0| 100.0 95 do. 1..:.Do,
k5| 152.0f T.5| T.5| 100.0 9 do, . Do.
152,01 153.41 1.,k 1.2/ 85.7 %5 do, ‘ Do.
153,41 163.4; 10.0 | 10,0| 100,0 %5 do. Do.
163.4| 173.4] 10,0 ; 10.0| 100,0 95 do. Do,
173.4 | 180.0] 6.6 6.5 98.5 95 do. - . Do.
180.0! 190,01 0,0 | 9.8 98,0 95 |NK M-series Monzonite.
190,01 200,0| 10.0 | 10,0 100.0 95 do, Do.
200.0} 210.0| 10,0 | 10,0| 100,0 % "~ do, Do.
210,01 218.5| 8.5 ! 8.5! 100,0 %5 do. . Do.
218.5 | 223.5| 5.0 ! k,5{ 90.0 %5 do. + Do.
223,5| 231.5| 8.0 | 8.0) 100.0 9% do. Do.
231.5| 240.51 9.0 | 8.9 98.9 % do. -+ Do,
240,5 | 250,5 | 10.0 | 10.0! 100.0 95 ~ do., | Do,
250.5 | 252.4 1 1.9 1.9! 100.0 95 do. Do.
252,41 259.5| T.1{ 7.1} 100.0 95 do, , Do.
259.5| 265.0| 5.5 | 5.k, 98.2 95 do. ~ Do.
265.0( 269.9| L,9 | 4,9/ 00,0 | -9 do. Do,
269.9{ 276.7; 6.8 | 6.,8| 100,0 | Lost do, Do,
276.7 | 286.2| 9.5 | 9.5 100.0 -0 do. .. Do.
286.2 | 289,2| 3.0 ! 3.0| 100.0 0 do, . . Don
289.2 | 297.5| 8.3 | 8.3 100.0 85 : do. . | . Do.
297.5 1 303.0| 5.5 | 5.5 100.0 85 do, . Do,
303.0| 313.0; 10.0 | 10.0! 100.0 85 BX M-geries Do,
313.0 | 323,0! 10,0 | 10.0} 100.0 85 do, . Do. .
323,01 331.5i 8.5 | 8.5! 100,0 85 do, . . Do -
331.5 | 341.5| 10.0 {10,0! 100.0° 85 . do. -1 Do
341.5 | 3492 7.7 | 7.7 100.0° 85 I do, Do,
349,2 | 359.2 | 10,0 |10.0] 100.0'; &5 - do. Dos
359.2 | 369.0! 9.8 | 9.6! 98.0 85 do. . L. Do,
369.01378.5| 9.5 | 9.5 100.0 85 do. Do.
378.5 | 388.51 10,0 {10,0: 100,0 " 85 do. . Do.
388,5 {393.5] 5.0 | 5.0} 100,0 85 do, . .. Do,
393.5 | 398,0| 4.5 | L.5: 100.0 85 do. Do,:
398.0 | 403.0| 5,0 | 5.0 100,0 | 85 do. | .. Doa-
403,0 { 408,0 | 5.0 i 5.0 100,0 85 do, ' Do, -
408,0 | 413,01 5.0 | 5,0 100.0 85 - do. Do.
413,0 | 18,0} 5.0 | 5.0} 100.0 85 do, , . Do.- .
418.0 | 423.0 | 5.0 | 5,0 ! 100.0 85 do, . Do.
k23,0 | k27,7 1 bho7 { B.7|100.0 ¢ 85 do. : Do.. .
L27.7 [ 431,71t 4,0 | 4,01100,0 | 85 do, L Do,
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Log of' hole 1, (Cont.l

' Core Apper, Tools: size,
_ Footage recovery {wtr, ret. bit, barrel, !. :
From To Feet |Feet Percent| percent backhead Geology
31,7 [134.5 | 2.8 | 2.8] 100,0 85 BX M-geries Monzonite.
434,5 | 439.0 | 4.5 | 4.5| 100.0 85 do. ‘ - Do.
439,0 443.5 | 4.5 | 4.5 100.0 | * 85 "d, | Do,
4Wy3,5 | 448.0 | &5 | 4.5 100,0 85 do. . Do.
448,0 | 453,0 | 5.0 { 5.0} .100.0 "85 1 do. o Do,
453,0| 458.0 .} .5.0. | 5i0] 200,0 | - 85 | rdon, 1 Do
l"5800 ) ll'62 .5 )‘l‘.5 h’.5 100.0 85 d.O. DO-
462,51 467.0 | 4.5 | 4.,5| 100,0 85 do., - Do,
467,0| 471.0 | L.,0 | 4,0(.100.0 85 do. . Do,
k71,01 475.5 | 4.5 | 4.5} 100,0 85 do. | . Do,
4¥75.5 | 480,0 | 4,5 | k.5 100,0 85 do. | Vein,
480.0 | 486,0 | 6,0 | 3.5| 58.3 | 85 do., - Do.
486.,0| 491.0 | 5.0 | 5.0| 00,0 85 ¢ do, . Do,
491,0| 495.0 | 4.0 | 4.0| 00,0 | 85 . do. .1 Do,
495,06 | 499.0 | 4.0 | 4,0} 100,0 8 | .do. Do,
499,01 503.0 | 4.0 | 4.0| 100,0 85 _ do., - .| Siliceous trecela,
503.0| 507.5 | ¥.5 | ¥.,5| 100.0 85 ~ do. . Do.
507.5 | 512.0 | ¥.5 | 4.5| 100,0 85 I do, Do.
512,0| 517.0 | 5.0 | 5.0| 100.0 85 ~ do, . ) Do.
517.0| 522.0 | 5.0 | 5.0} 100,0 85 _ do, . - Do.
522,01 526,5 | 4.5 | 4.5 100.0 85 - do, . ) Do.
526,5 | 531.0 | 4.5 | 4.5 100.0 85. do, , Do.
531.0| 535.5 | 4.5 | 4.517200.0 .85 do. . |l Do.
5355 | 540.0 | 4.5 | 4,51 100.0 85 AX M-series . Do,
540,0| 545.0 | 5.0 | 5.01 100.0 85 do, |, . Do.
545,0 | 550.0 | 5.0 | 5.0% 100.0 85 do, . . Do,
550,0 | 55%.5 | &.5 | k.51 100,0 | 85 do. . ' Do.
554,5 | 559,0 | 4.5 | 4.5} 100,0 85 do, . . Do.
559,0| 565.5 | 6,5 | 6,5| 100.0 85 do. . | Do.
565.5| 572.0 { 6.5 | 3.1] L7.7 85 do. . Breccia and. gouge.
572,0| 582.0 |10.0 | k.0 40,0 75 do. . Do.
582,0| 596.0 | 8,0 | 1.0] .12.5 75 do, . Do.
590.0 59""03 l|'~3 1.3 30.2 50 | do. } Do.
59)',"3 59?“7 3-“‘ ] 2-"" J 7006 50 1 'd-Qo» ., 1.

Do,
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Log of hole 2

‘Location: N. 5,240, E: 5,150 - L . . Hole started: 12/16/49
Elevation: 5,216 ‘ . Hole completed: 1/25/50
" Bearing: - N. 67°L1W, - - ‘ . o
4 Core Appar, |Tools: size,
Footage ,__recovery |wir, ret,,| bit, barrel, : . ‘
From To Feet Foet Percent! percent |- backhead I Geology .
0.0 9.5 | 2.5 ! 2,1} 22,1 100 NX casing, . Overburden,-
' ' ' single' tube - :
9.5| 18.C | 8.5 Ne) .0 100 © 4o : Da,
18.0f 25,0 | 7.0 | 1.0] 14,3 100 | ‘doe. - Do.
25.01 26,4 | 1.4 ! 1.k 100,0 100 do. ° : Do.
26,41 27,5 | 1.1 T 63.6 100 do, - ' Do,
27.5] 31.0 | 3.5 | 2.3 65.7 100 | do.- v Do,
31.0] 34,0 | 3.0 2.9| 96.7 100 | do.* , Do. .
34.0{ 35.6 | 1,0 ! 1,0] 100,0 100 |NX M-series -; Monzonite.
35.0{ 37.0 | 2,0 | 2,0] 100.0 100 | do, - Do, C
37.00 38,0 | 1.0 1,0| 100,0 10 | do,- ° Do, - .
38,01 4.5 | k.5 | k.5 100,0 100 | do.: . - Do. —
1‘-2.5 50.1 7.6 7.6 100,0 95 i do, - ’ Do,
50.1| 55.6 | 5.5 | 5.5| 100.0 95 [ do, | Do
55.6| 60.7 | 5.1 ! 5.1 100,0 95 | do,- - Do.
60,7 66.0 | 5.3 | 5.3| 100.0 95 do, - : Do,
66.0| 69.6 | 3.6 ! 3,6| 100 95 do,: - Do.
75.0| 83.0 | 8,0 8.0} 100 %5 . | Do,
83.0 86-5 315 335 100 95 dO. ° te _: DO.
86.5| 89.5 | 340 | 3.,0| 1200 95 do. - ‘ Do,
89.5| 9.0 | 5.5 | 5,5] 100 95 do., = Do,
95.0( 99,6 : L,6 | k6! 100 | % | do.: : Do,
99.6 | 105.0 | 5.4 « 5.4| 100 95 . 1. do,: : Po,
105,01 108.0..| 3.0 | 3,0| 100 9% 1 do. - Do,
108,0: 113.5 | 5.5 ' 5.5| 100 9% 1 do. - Do,
113.5 | 118,0 | 4,5 | 4,5! 100 . 9% 1 do.r : Do,
118.0120.0 | 2,0 | 2.0, 100 95 | do.- - Do,
120,0 126.0 | 6,0 ' 6,0 100 95 | do. . Do,
126.0 33,0 - - 7.0 7.0 100 - -85 .odost . . Do..
133.0 1 138.0 | 5.0 ; 5.0 100 95 do, Do.
138,01 143,0 { 5,0 i 5,0/ 200 95 do. Do,
143,01 149.3 | 6,3 = 6.3 100 95 do, ' Do.
19,3 11540 | b7 L.7)| 100 95 do. i Do,
154.,01158.0 | 4,0 4,0} 100 95 do. Do.
158.0 | 164.0 | 6,0 ' 6,0 100 95 | do. Do.
16k.0: 166,0 | 2,0 . 2.0| 100 95 do, Do.
166,0 | 170.0 | 4,0 ! 4.0| 100 95 do. Do,
170,0 | 176,4 | 6.4 : 6.4 100 95 do. Do,
176.% 1182,0 | 5.6 | 5.61 100 95 do. Do.
182.0 [ 187.0 |5.0 | 5.0 100 95 do, Do,
187.0 {189,9 |2.9 2.2 T5.9 95 do. ‘ Do,
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Log of hole 2, (Cont,)

» Core lToola
, Footage recovery wir, 1‘et ‘bit, barrel, :
Frem | To Feel Percent backhead _Geology
189.9] 19741 7.5 7.5 100 NX M-geries -| Monzonité,
197.4| 205,9{ 8.5| 8.5! 100 do, . Do, .
205.9| 213,01 T.1l| T7.l] 100" do, Do,
213.0] 220,8; 7.8 7.8| 100 do,. Do, .
220.8 223 08 3 .O 3.0 lOO dou ’ DO-
22308 23008‘ 7.0 7.0 lOO &03 DO.
230,81 235.81 5.0|.5.0| 100" do, Do,
235.8| 2k1,0| 5.2| 5.2 100 do. Do,
2k1,0| 2b5,0| L4.0| L,0| 100 do, . ‘Do,
245,0! 249,0( . 4,0| 4.0| 200 Jdos . - Do,
249,0| 253,61 4.6 L.,6} 100 do, Do.
253.6| 256,01 2.k 2.k 100 do. Do.
256,0| 262,6| 6,6| 6,6] 100 do. Do,
262,6) 266,61 4,01 4,0! 100 do, Do.’
266,6| 272,07 5,41 5,41 100 do, Do,.
272.0f 273.5| 1.,5| 1.5! 100 do, Do,
273.5| 280,0| 6.5| 6.5 100 do. Do.
280,0{ 287.,0| 7.0 7.0| 100 . do. Do.
287.0| 290.6| 3.6| 3.,6| 100 do. Do.
290,6| 294,01 3.4| 3.4 100 do. Do,
294,0| 296,00 2,0 2.0| 100 do, Do.
296.0| 299,51 3.5 3.5| 100 do. Do,
299.5| 301,0¢) .1.5| 1.5]| 100 do. Do.
301,00 307.5| 6.5 | 6.5| 100 - do, Do.
307.5{ 313.5| 6.0| 6.0 100 do. Do.
313.5| 323.5| 10,0 10,0| 100 - do, Altered Monzonite.
323.5| 333.5| 10.0| 10,0| 100 do. Do,
333.5]| 3415 8.0| 8.,0! 100 do. Do. .
341.5] 349.0 7.5 7.5| 100 do. Do.
349.0 358.6- 9.6 | 9.6! 100 do. . | Altered monzonite
. . ‘I and limestone, .
358,6 368.6 10,0 | 10,0 100 do,- Limestone,
368,61 378,6 | '10.0 | 10.0| 100 do, Do.
378.6| 388.6'] 10,0 | 10.0| 100 do, Do,
388.6| 395.6| 7.0 7.0| 100 do, Breccia and gouge.
395.6 | 400.0) L4 | 44| 100 do. Do, :
L00.0| 403.0| 3.0] 1.6| 53.3 do. Do,
Lo3.0f k05,01 -2,0 | 1.6| 80.0 do, - Do,
Los5,0! 408, 01.3.0 2.6 86.7 do. Veln; massive
' . pyrite, -
408,0 u12.o h,0| 4,0} 100 do. Do,
Li2,0{ 419.01-7.0! 7.0} 100 do, Pyrite; 91liceoua s
. breccia, -
419,0 | 422.0| 3.0 | 3.0 | 100 - do. Siliceous brecc:l.a.r
beo,0 | 42k,0| 2,0 | 2,0 100 do. Do. ' :
L2k,o k27,0 3.0 | 3.0 100" do, ‘Do.
k27,0 | 433.0 | 6.0 | 6.0 | 100 do. ‘Do, ¢
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Log of hole 2 (Cont.)

Core | Appar. [Tools:. size, --
_ .. Footage - - recovery  |wir. ret.,) bit, barrel,

From | To |Feet |[Feetl|Percent| percent backhead - - __Geology’
433,0| 442.0} 9.0 | 9.0}.100 © 90  |NX M-series - I Siliceous breccia,
M2 of bulk 6] 2.6 | 2.5]796.2 | 90 do, -  Breccia; alt. rocks.
L 61 453,01 8.4 | T.6] 90.5 - 90 do. Do. = .

453,0( 463,0 | 10,0 |10.0| 100 90 do. . Do,
463,0| 468,0| 5.0 | 5.0 100 90 do, - Do.
L6801 b7k, 0| 6.0 | 5.0 83.3 90 do, Do, .
Yrh,0| 478.0| 4.0 | 2,07 50 90 do, - - Do,
k78.,0| 482.2 | 4,2 | 4,2{ 100 90 do. - : ‘Do,
482,21 486.5| 4,3 | 4,371 100 90 do, - |’ \'Do,
486,51 489.5 | 3.0 | 2.5| 83.3 90 do, Do.
_ Log of hole 3 . _
Location: .N. 5,367, E. 5,317 Hole started: 1/26/50

Elevation: 5,286 Hole completed: 3/1k/50
Dip: ~50°. ’ . Depth:- 524,6
Bearing: N, 67041' W. : '

0.0 15,0 ;15,0 : 0.7 L7 95 NX casing, Overburden,
15,01 18,0! 3,0 Hl 20 95 single-tube Do,
18,0] 26,0 8,0 .0 0 95 do, Do.
26,0 33.0 7,0 Ji 5,7 95 do, Do,
33,0 %9,07(16,0 L0 0 Lost do. Do,
49,0| 50.0 1,0 | 1.0} 100 95 NX M-series Weath, monzonite,
50,0 51,0 1,0 | 1.0} 100 95 do, Do, .
5L.0| 52.5 | 1,5 { 1.5 100 95 do, Do.
52,51 55,5 1 3.0 | 3.0{ 100 95 NX M-series Do.
55.5 | 56.0 | .5 .5 | 100 9 do, ‘ Do,
56,0 | 60,0 | 4.0 | 4,0} 100 %5 do, © Do,
60.0 |  62,5| 2,5 | 1.8 T2 95 do. Do.
62,5| 63.5.] 1.0 { 1.0 100 %5 do. Do,
63.5 | 66,5 ! 3.0 | 3.0 100 95 do. Do, .
66.5 | 69,0 2,5 | 2.5 100 95 do, . Monzonite
69.0 | TL.k | 2,4 | 2,4 100 % dos | Do.
Tlh | 75.9 1 4.5 | k5100 9% do. . . Do.
75.9 | T9.1 | 3.2 ! 3,2 | 100 95 do. - . Do.
79'1 82.9 3'8 3!6 9,+O7 90 do. Do'
82,51 84+.8 i 1.9 | 1.9 100 90 do. - Do.
84,8 | 91.3 ) 6.5 | 6,5 | 100 80 do, : Do.
91.3 | 98.7 | 7.4 | 7.% 1100 80 do. " Do,
98.7 1102.0 | 3.3 | 3.3 {100 80 do, ~ Do.
102,0 {109.6 | 7.6 | 7.6 | 100 80 do. Do.
109,6 |114.9 | 5.3 | 5.3 | 100 80 do, " Do.
14,9 |1119.0 | 4.1 | 4,1 !100 80 do, Do,
119,0 1122,8 | 3.8 | 3.8 {100 8o do. - Do.
1228 {124,6 | 1.8 | 1.2 | 66.7 80 do, Do.
24,6 1133.0 | 8.4 | 7.3 1 86,9 80 do. : Do,
133.0 |135.0 | 2.0 | 2.0 {100.0 80 do. Do.
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. Log of hole 3 (Cont.)

Core . Appar, Tools: 8ize,

Footage _reeovery _|wtr, ret., bit, barrel,
From | To | Feet |Feet[Percént| percent | backhead Geology
135,0 | 42,5 T.5 | 7.5| 100 80 | [NX M-series Monzonite
12,5 | 148,0) 5.5 | 5.5! 100 80 | do. Do,
8.0} 154,51 6.5 | 6.5 100 80 do. Do.
1545 | 164,5| 10.0 | 9.8| 98 80 do, ‘Do. .
164,55 | 172,11 T.6 | T.6) 100 Lost do, Do. .
172.11 180,01 7.9 | 7.7{ 97.5 80 do, Do.
180,0| 189.91 9.9 | 9.7| 98 . 80 do, Do.
189,9 | 199.9| 10,0 |10,0| 100 Lost do,. De. -
199.91208.9{ 9.0 | 9.0/ 100 .90 do, Do, -
208.9 | 213,01 k4,1 | 4,1} 100 90 - do, Do.
213,0'1218.0 5.0 | 5.0} 100 90 do, Do, .
218,0 [ 220.,5] 2.5 | 2.5| 100 90 doy Do.
220,51228,2 1 7.7 | T.1| 92.2 90  do, Altered monzonite.
228,2 1238,21 10,0 {10,0| 100 g0 do, Do. -
238,21 248,2 | 10,0 {10.0! 100 90 . do. Do, -
248,2 | 255,67 T.4 | 7.4] 100 90 do, Do, -
255.61259.,3 | 3.7 | 3.7| 100 90 do. Do.
259.3 |263.9: 4.6 | 4.6] 100 90 do. Do.
263.9 |268.,8| 4.9 | k9| 100 90 do. Do,
268.8 {273.8) 5.0 | 5.0! 100 90 do.. Do.
273.8 |278.8! 5.0 | 5,0 100 90 do. Do,
278.8 {283.8! 5.0 | 5.0] 100 9 .| do. Do.
283.8 1290.8! 7.0 | T.0| 100 90 | do., Do.
290.8 {294.0 3.2 | 3.2! 100 90 do., Do.
294,01296,6; 2.6 | 2.6{ 100 90 do.,. . Do,
296.6 1300.2 | 3.6 | 2.9 80.6 90 do.. . Do,
300.2 |307.21 7.0 | 7.0} 100 90 * do.. . Do,
307.2 {308,2 1,0 | 1.0/ 100 90 do. . Do. -
308.2 {1318,2 | 10,0 |10,0| 100 90 b do.. . Do. -
318.2 {328,214 10,0 10,0} 100" 90" Cdo. Do.
328.2 {331.0! 2,8 | 2.,8] 100 90 do. Do.
331.0 |336.0| 5.0 | 5.0] 100 90 do, Do,
336.0 |342.,0! 6.0 | 6.0]| 100 90 do," Do.
342.0 {348.6| 6.6 | 6,41 o7 90 do. Do.
348.6 {354.,9| 6,3 | 6.3} 100 90 do. Do.
354.9 {363.0! 8,1 | 8,1} 100 85 do. - Do.
363.0 |373.0 {10,0 | QX" 9L | 80 do. Do.
373.0 (382,07 9.0 | 9.0]| 100 50 do. Do,
382,0 {387.1] 5.1 | 5.11.100 90 do, . Do.
387.1 |390.7 | 3.6 | 3.6 100 90 do. . Do,
390.7 |%00.7 | 10.0 |10.0! 100 90 do. . Do,
400.7 |'410.7 {10.0 {10.0| 100 20 do. . Do.
410.7 |420.7 |10.0 |10.G} 100 90 do, | . Do,
420.7 (422.5 i 1.8 | 1.8 100 90 do, . Do,
Y225 (k27,7 | 5.2 | 5.2 100 90 do. | - Do.
hor,7 (434 ) 6,7 | 6.7! 100 90 do. . . Do,
434, (436,01 1,6 | 1.6 100 90 do. . Do,
4640 - 17 -




Log of hole 3 (Cont.)

: Core Appar, |Tools: ®&ize,

Footage recovery jwitr, ret,) bit, barrel, ‘
From ‘To Feet |Feet!Percent| percen'b backhead - : Geology
436,01 438,0 | 2,0 1.8/ 90 |- 90 " |NX M-gseries | Al'bered. monzonlte
438,0| b46,6 | 8.6 | 7.8 90.7 90 do., Do.
46,6 | 41uB,6| 2,0 | 2,0 100 90 do. : Do,
L48,6 1+50 0| 1.k 1.3 92,9 20 do, ' Do,
450,0( 455.0 | 5.0 | 4.6 92 90 do. : Do.
455,01 L60.O | 5.0 | L, 7| ob 90 BX M-series . Do.
460,0 462.7 2.7 | 2.7] 100 90 do. ' Do.
h62,7 | ¥64.0| 1.3 | 1.1 84,6 90 do, : Do.
464,0 | 466,1 | 2.1 | 2,1| 100 90 do. Do.
466,1 | 467.6| ‘1.5 | 1.0| 66.7 90 do. "~ Do.._
467.6 | 4681 5 5| 100 90 do. Do,
468,1 | k70,1 | 2.0 | 2.0/ 100 90 do. - Do.
470,11 472,71 2.6 | 2.6 100 90 do., ' Do.
hre.7 L h7h b | 1.7 | 1.7 100 90 do, Do.
brh by 478,8 | kb B3 97.7 85 do, Do.
478,8 | 482,21 3,4 | 3.4 100 80 do, Vein,
k82,2 | 487.0{ 4.8 | 4.8 ‘100 80 do., Do.
487.0| k93,0 6.0 | 6,0{ 100 75 do. . ‘ Do,
ho3,0 th.? 5.7 | 5.71 '100 60 do, ’Ve:Ln; siliceous

“breccia,
4o8.7 1*99.5 .8 8! ‘100 V) do, ‘Siliceous breccia.,

) gouge .
499.5 | 500.6 | 1,1 B 12,7 > do. Do,
500.6 | 50R.6 | 2.0 O 0 75 do, Do, -
502.6 | 503.6 | 1.0 RIS 1o 75 do. Do,
503.6 | 513.6 {10.0 | 2.0] 20 75 do., Do,
513.6 [ 515.3 | 1.7 | 1.0] 58.8 75 “do. Do.
515.3 | 515.8 5 5| 100 75 do, Do,
515.8 | 522.8 | 7.0 { 7.0| 100 75 do. ' Do.
522.,8 {524,6 | 1.8 | 1.6/ 88.9 NI do, . Do,

Log of hole L

Location: W. 5,269, E. 4,502 Hole started: 3/13/50

Elevation: 5,173 Hole completed: L4/25 /50

Dip:. -b5° ‘ Depth- 510.5 .

Bearing: - §, 67°4L' E. .
6.0 | 21.0 [21.0 [ 0.0] 0O 100 X casing, ‘Overburden, =

P single~-tube | = -

21.0 | 23,0 2,0 | 2,0 100 100 |NX M-series | Garnet,

23.0 | 26.2 | 3.2 | 3.2! 100 100 do, Do,

26,2 | 28,0 | 1.8 | 1.8] 100 100 do. Do.

28.0 | 29,1 | 1.1 | 1.1] 100 90 do, Do.

29.1 | 31.5 | 2.4 | 1.3, 5k.2 90 do., ' Do.

31,5 | 32.6 | 1.1 | 1.1, 100 90 do.: ‘ Do. -

32,6 | 33.4 .8 81 100 90 do. ‘ Do.

33.4 | 34k 1.0 | .8/ 80 90 do. - Do,

3.4 | 36.3 | 1.9 | 1.9! 100 90 do. ‘ Do,

L6ko . - 18 -




Log of hole k4, (Cont.)

o ~ Core Appar, |Tools: Bize,
_Footage recovery |wtr, ret, bit, barrel, .~ - ..
From To Feet! Feet Pezjcent perc'gn'l; . backheed _Geology °
36.3] '39.1| 2.,8{ 0.8 28,6 90 | NX M-series | -Garmet. ‘
39.1f ko,0 o9 8| 88,9 90 do. Do,
Lo,0{ 41.6| 1.6| 1,1] 68.8 90 -do, ‘Do,
41,6/ k3,00 1.hk! 1.4f 200 90 do, ‘Do,
1‘1'350 }"'ll'co loo l.o loo . 90 (10. 'DOQ
Wi,0f 45,0f 1.0 1.0| 100 90 do, Do,
45,00 W7.3] 2.3| 2.3]°100 90 do. Do.
47,31 52,11 k8| LT 97.9. 90 do. Do,
52,1 56.1| 4.0 4,00°100 | .90 do. e Do, ‘
56,1 61l.6] 5.5 5.5 100 90 do., Altered silicated
. o : 1 dimestone.
61,6f 64,61 3.0{ 3.0]| 100 90 do.. Do. .-
64,6/ 65,6/ 1,0/ 1,0| 100 90 do, " Do,
65,6! T1.60 6.0y 6.0| 100 90 do. Do,
71.6{ T77.61 6.0 6,0] 100 90 do. Bo.
T7.6; T78.6] 1.0} 1,0[ 100 90 do, Do,
78.6] T79.9! 1.3] 1l.3| 100 90 do, Do,
79.97 86.0| 6,1 6,1 100. 90 do. . Limestone slightly
. . ' o altered, '
86,0 94,0, 8,0! 8,0] 100 80 do. Do.
ok,0{ 104,0! 10,0| 10.0; 100 75 do. Do.
10k,0{ 113.6! 9.6 9.6| 100 75 do, - Do,
113,6] 1k 4! .8 Bl 100 . 90 do. Do,
11k, b4} 124 .4} 10,01 10,0! 100 90 do, Do.
12k 4} 132,40 8,01 8,0; 100 . 90 do, Do.
132,4| 142,41 10.0| 10,01 100 . 90 do. - Do.
24| 14,1 1,71 1.7]°200 90 do. Do.
k.1t 154,11 20.0| 10,0} 100 . 90 do. Do,
54,1 161.0| 6,9! 6.9} 100 90 do. Do,
161.0}-164.2: 3.2 3.2 100 90 do. Do,
16h.2} 168.2 4,0 k,0f 100 90 do, Do. :
© 168,2] 176,21 8.0 8.0| 100 90 do. . - Doy
176.2] 180.6| 44| 2,81 63,6 90 |BX L-series, |Limestone slightly
S no bevel, altered. '
, ‘ Lo washer : T
180,6| 190.6 | 10,0 1 10.0| 100 90 . BX M-geries, + Doy
| - .} bearing o
190.6| 198.6 1 8.0 T.T| 96.3. 90 BX L-series, . - Do,
L g - no bevel, - :
L : i | washer : : v
198,6| 206,9 | 8.3 ! 8.3} 100 90 BX M-series, | Do
‘ bearing '
206,91 214,9| 8,0 8,0 100 90  {BX L-series, - Do, "
n no bevel,
‘ washer -
2149 221,8 | 6.9| 6,91 100 90 IBX M-series, Do.
! i bearing
TS Ty) - 19 -




Log of holev.lﬁ,‘ jCont.\) .

. - Core Appar, " "~ Tools: . size,

Footage recovery |wir, ret.) - Dbit, barrel, .
From | To |Feet|Feet [Percent; percent !. backhea.d. ‘ Geology .
221,8{229,0] 7.2 T.2| 100 90 1BX M-series, bearing| Limestone, slight

' - altered.,
229,0{234.0{.5.0| 3.9/ 78 1+ 90 BX L-series, no . Do.
234.0/237.2] 3.2} 3.,2: 100 ! Q0 bevel, washer A Do,
237.2|247.2{10,0{10,0| 100 | 90 BX M-series, bearing Do.
2h7.2/249,6 2,4 2,4 100 | 90 BX L-geries, no Do.

‘ bevel, washer
249,6/252,3] 2.7 2.7 100 20 BX M-series, bearing Do.
252,3{262.0{ 9.7| 5.0 51.5 g0 BEX L-series, no. Do.

i bevel, washer
262,0({272,0/10.0(10.0 i 100 90 B M-series, bearing Do,
272,0/275.0{ 3.0| 3,0} 100 90 Do. ' Do,
275.0/279.6| 4.6| 2,0, 43,5 | 90 BX L-series, no Do,

_ ; ' | bevel, washer
279.6/279.8] 0.2| 0.2 100 " 90 BX M-geries, bearing Do.
279.8(289,8110.0! 3.7 37 " 90 BX L-series no . : Do.

; T bevel, wa.sher : -
289.9/292,1| 2,3 2.3 100 g0 BX M-series bearing Do,
292,11298,7} 6.2| 2,21 33.3 |° 90 BX I.-series, no ' Do.

o j bevel, washer . :
298,7|304.2| 5.5| 5.5 100 " 90 BX M-series, bearing| . Do.
304.2/310,2| 6.0 6,01 100 b 90 Do, Do.
310.2(318,7] 8.5] 1.9 22.% | 90 BY L-series, no . | . Do,

- i | bevel, washer ., |- ‘
318.7{328.2; 9.5! 9.5} 100 © 90 BX M-series ‘bearing| . Do.
328,2/331.0| 2.8] 2.8 | 100 © 90 BY L- series 'no ‘ . Da.

- i ' bevel, washer . '
331.0{337.4| 64| 6.2 96.9 90 BX M—series ‘bearing .. Do,
337.4342.0] 4.6 2,41 52,2 90 BX L—leries no .. | . Do,

. T bevel, wa.sher I b S
342.0(343,0: 1,01 0,9) 90 | * 90 BX M-seriea bea.ring Siliceous breccia,
343.0(347,5| k.51 .4 8.9-1 90 BX L-series, no . . Do

IR B ' g | bevel, wagher . '
347.51352,0) 4,5/ 4,5 | 100 90 K M—series, bearing Do.
352.0|356,1] 4.1| 4,1 100 20 Do, ‘ Do,
356.1{360.4 | k3| 3.4 ! 79.1 90 Do, . Do.
360.4{364,9] 4,5 4,5 100 - 90 Do. Do,
364,9(368.9{ 4,0, 4,0 100 90 \ ‘Do, . Do,
368.9375.1| 6.2| 5.3 | 85.5 90 Do. Do.
375.11377.1| 2.0 2,0 | 100 90 Do. Do. .
377.1]380.0| 2,9} 2,7 | "93.1° 90 Do. - ‘Do,
380.0{386.0} 6.0i5.7| 95 | 90 Do, Fault gouge.
386.0(387.51 1.51 .7 | Lé,7T 90 BX L-series, no . ° ‘Do,

' I bevel, washer
387.5(394.6| 7.1| 7.1 {100 ! 90 BX M-series, washer |Fault gouge,

: ' I _ - 1 breccila,

Léeho -20 -



Log of hole 4, (Cont. )

e e cm{ew R .A:PPa'r& Toola [ B ize,

e TFootage recovery |witr, ret., bit, barrel,

From | To " |Feet |Feet {Percent| percent backhead Geology
39%4.6|400.0] 5.4[ 5.4 100 T 90 BX L-sories, Siliceous breccia,
400,0{410.,0}10,0}10,0.| 100 90 beveled, bearing Do,
Lio.oj41k.0| 4.0 3.3 82.5 90 BX L-series, no Do.
41k,0!418,5( 4.5| 3.7| 82.5 90 bevel, bearing Do,
418.:5:420,5] 2,0 . 20 90 do. Do.
402.31%09.0{ 6.7} 6.3 ok 90 BX M-series, bearing|Siliceous breccia;
Lo09,01432,7{ 3.7 3.7 100 90 do., | hole deflected.
y12,71817.2| k.51 &.5| 100 90 ’ do, 1 Do,
417.2(423.2] 6.0| 3.3| 5 90 do. Do,
h23,2(425,31 2.1} 2,1 100 90 . do. Dos
425,31432.0] 6.7 6.1| 91 90 do. Do,

435,21 440,0| 4.8 2,5 52.1 90 do.. ‘ Do,
Lho,0[442,8] 2,8 2.8 100 90 do.. Vein

h!"2.8 l"5o.o 7-2 7.2 100 90 d-O‘ DO".
450.0|453,0| 3.0| 3.0 | 100 90 do. - |Siliceous breccia,
453,0/458.0{ 5.0 5.0| 100 90 do. Do,
L58,01460.71 2.71 2.7 | 100 90 do. Do,
L60,7|46L,5] 3.8 3.8 100 90 do. - Do,
L64,51470.,67 6,1 | 6,1] 100 | 90 do, Do.
470.6{478,0| 7.4 ] 7.4 100 Q0 do. Monzonite,
478,0{479.5] 1.5| 1.3 86.7 90 AX M-series ‘ Do,
Lk79.5{484.5| 5.0| 5,0 | 100 90 do. Do.

48L,5 491,01 6,5| 6,5 100 90 do. Do,
ko1,0|496,0{ 5.0} 5.0 | 100 90 do. Do,
496,0{503.5| 7.5 7.5 | 100 90 do, - Do.
503.5|504.5| 1.0{ .2 20 90 do, Do,
504.51510.5| 6.0{ 6,0 100 90 do. Do,

4640 =21 -
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ROY Ao NARTIN ORUBSEAKE 1960 - 1561
REPCRT OM EXAKINATION OF FROSPRCTS IN
MEVADA AND MONTANA, U. S. A.

' JBE 12 « JNE 27, 1961
-~ - -

GENERAL

Follwim :Lmumcuom Noad.vod from the lh!'un Grobstaks
m.u-mmaam os !%1 mthoﬁumom“. Ruy)lu't&u.
Grubstske Prospsctor, W. Fo Dix, Ounnex Iimited and ¥. B. Clarke, Rayrock
1 nes Limited, provesdsd Lo Nsvads and Fontana on June 12th and comploeted
‘the iollowing exmainetione, ' A

1. Ravhide Gold Prospact, Raehide, lovuh
Juns 14 - 19, 1961,

2. MM,WM,M,COWW.""
Lilisten, Montane, Juna A - 23, 1961..

3, Hike Horse Gold, Silver, Lead, Zinc Prooput near
‘ Balens, m. June 2&, 1961,

e S lver Prospect, Pelaris, Montans,
June 25, 1961.

A}SSA!IIG

: mhnamummmwmmmxuq
ores m.. Nevada, and Nevada Mineral laborstories, Reno, Hevada; the
mmm«mmubyw Brothers, Mm.m;m
unua-ote-plubyihpmd&m,'romm. M&mdcl&m
Wuc»mpmwmmmmanmwwmm'
s Techmteal Service Leborstories, Torantos Good chedks Were obtained en
the aseays from tha Mineral Assay Offios, mn.mmamsmm-

mmmwmmmmmdw.m, wars found to
ummw’mnmmwxnmpmmcdﬂm
RAW EPEC

Gewpal

Mﬂdwwm.mﬂdd.nﬂ‘m‘um
WmmmlMu.pmummm!mmqum
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- w
started, umu-ma.msmmmwunum
mmmemﬂmdtaw mun
Wcam,mntnuddwwmmw
mum.mm'mmmxwmmm
wmmnmmmmmmmmmlm
u&dthmmmmdm—m Muofm-
work were made svailsble and sowe assays from the Yube campling were used
nwu;m@‘
Property

Property informsticn is incomplets dus to the time und
legal advice required to determine same, Attached Map No. 1 shows the
approximate 1@:- of Rawhide rwn to nedghbouring citiss and toms,
mhph.vznmiOMmmmm mm

‘alaime sre held by the Grutt Brothers and a Kre. Shseline of Reno, Nevada.

\ | e, B 4. ¥eller of Maa, Neveds bas a varbel optien on the rutt aad
. Shealine ground besides bolding ten unpstented elaims of kis v tying on
" to the north of the Grutt grownd. ,
 ferms for optioning or asquiring the proparty were not
Mdﬁ&.ﬁﬁwct&mﬁym.muum
" thmt the total purchase price would be §750,000.00 paymble out of reyslties
after deducting mlling costs, mrw-wmmmupcnm
hmmﬂu’aﬁro-ttolr.w‘. Aﬂj:coiomrmto
mwmmwwmummmum
tutﬁuchMu-ddbcM
| No geologloal informetion regarding tids part of Mevada
1s svailable from government sources, WMr, Jack C. Bishop of Yubs
Wmmmmmhmmﬁhdﬂvwbdpmu

e
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mm.smcammmorwm ‘
. The sineralived ares is mme of modarste relief with
Nosligan, Orett, Baloom end Murray #lls rising appreximstely 200 fet
sbore the willey fleoe, wich lies at an alevation of 5,000 feste Thds
vdlqummmm.wmt'“'mdxmu-
’mwormaumtmm.uunma. An adequate water
| eupply for mining snd miliing cparations would be svailitle frau Shis
*sink", ’ | .
feldepar porphyry of %o types, one 2 relativaly fresh gresndsh porphyry
mmmmamormun.mm—nmwu
mmmmmmmummum,um,
oftholmdmﬂmtotbmo mmmmmﬂn
'u—rmwmwugaumannotmmuw
. intrading the altered poarphyrye :

" ¥ moet. marked frasture patiérs wiSME te eltered
mmm#muwmanw#.m
fracturing is also prominet, Alterstion of the feldspare hee resulted
in strong kalinisstion. Pyrite hes besn introduced slang frecture plains
in the porphyzy, and surface weathering has changed this to limewite,
Gold values are apperently aseocisted with the pyrits cantest and there
18, therefore, a direct relationship bstwesn gold values and the dagree
BB |
| Orutt, Saloos and Muwrrey Bille ave bl of dater
bedded slliceius breccis, bended chert and felsitic rock, Thess horiscms -
MWW%&&WM.“&MI‘M
are to the east and mortimest. at moderate angles. mwmw
Mmmmawm mmuno-
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_ mu&.m-am.wwupmom

Gold values in Orutt, lluamlmmhm
umuw.mmmmwu-luwrmum
strikoe MnmmmuaurqmmnmAp )

) um.mlm. ermm“mn

mmm.mmuuuwmmmnma

'-hmmn.unmsmnm.1wmu¢hmmn—

the Marigald shaft, nm.muummmm
patiesn, m.mmmmummm

m,mmwmwumm
mﬂqnmamuummmmnum

-

-W“ﬂumwummmmmu. Anear - -

mw;.m-umwunmmm-mum
mmmmummummw
the valley bottome This fault dips westerly st 0% Below thds fault on
Narray Hi1), recks sre Mighly Kaclimised snd 1it4le breseis ctn be cbescved.
mmuummm-a«mmﬂm
ctl-lnnlul MM&M“W“M&*
logical picture ia the Baloom Hill ares. mmma—m—
quylicMMthlmﬂny Mhﬁnﬂtﬂh&
total of 250 fest of latersl offest of the strike faalt some, with the
muum“.,mrmzmuwum“ﬁv
Bishep, |
Eoorom o Minerallsation

' hmmm.wmummm

‘mﬂSMMQhMuo.mmum aqlumi&u

ummmm-vnu-.mﬁmumm“
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, o5«
eignificant wiethe, The scoampenying mape Nos. 2 to 5 show the resilts
of all available sampling, Origiosl asseys takon during the sxsmination
are cireled in red, vile check assays ars ciraled in gresn. Tuba sssays
are snciraled, J :

Of the four hills exmmined, surfsce sswpling of Murrey
Hill most closely checked results from underground ssmpling sand dlamond
drilling carried cut by Yubs. Map Nos, 2 and 3, plan and vertical
wmmmuuwuwammouu. A total of
38 samples wers ut on Murray Hill, At the top of the M1l 10 samples,
mmrmlq.wmmammumm. Five
-mu,mmummmt.wnmm.mmum
and at the duse of the hill 23 swmples avernged $1.56 over a 240 foot width,
wmuwu'mwworm“m~m

Prom underground and sorface smpling s pobentisl sons of
swtmluu. mtmmumtmmnz,m.womu

indioatad wn $2.70 par tone

-

The structural comtrol on Hooligan HAll is the most
recdily recogoized and possibly the strongest in the srea, Surface
eampling resulte were diseppointing when compared with previous undevground
and surface work, m-'dmywupnhﬁobﬂunwn ;
intensity of surfade westhering and leschings Kap Nos, 2 and 4, plan and
wmxuﬁdﬂmmuamdmm-au.

,Awunmmmmmcmmmaﬁ

mummmmmmusm mnm.ueMp

 samples gave en m anotn.as.

Ammwormmmrmmumtm
bﬁy';qm,h'mmm. hn sversge of underground

-

T
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<k



o s Lt iy, SRR St e

assays and applicshle surfacs assays avevaged 82,58 for 1,800,000 tons,
. On Orutt RELL ouly ene 150 foat ssction vas asesshbls
to u-tmaup-pnuu 15 wnsples w'u;os. In sddition seven
.@ummmmumam l-p-hmu |
m»ummamwummam
. smler in the most hesvily fractured sres mekes thie f51) istrigeing.
(it workings sad fresturs somen indfoste thet s wme 800 fest doug, 300
foot wide and 100 fest dewp, combeining 2,000,000 tons, may be potential,
Map Mos., 2 snd 5, plan and vertical longitudinal ssstion, show s compilation
of the availsnle datas |
Mmdmm.dd,mmm-uc-ﬂu.
lad'l.noup'-plh‘mhknudwm Two oidp samples
mnam@b.ﬁ-imuoqlqu-mqum'm-w
Wmm.xmydm:mm_ | :
. An sves of mintmm dimensions 2,000 fest long and 600 to
'mrm_umumuunpmnmwmmu
carlisr days, and oould provide sppresimetely 2,000,000 tons of cheap
ml) feed, The grade of this msterial is largely unkuown, but 4,000
muwum.nummoon’u.
Uutd] oonfirmstion of undergrouwnd assays is svailshle

o .awmmmmmuuummm

«umun.uou-mm

‘ mmmmnmdum.m.
mmummmmuwmmm
limited underground woriings. Aanmm
would be Mg“mnmum.wmuum
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'mmwmgmwcgn

suffieisnt depth information to decide what further ewploration and

dwralopment steps are werrented. The swmery lists the drilling sress in
m«maw-ummuamumnmunmm
mmumdmm

| _
Ko, of Leugth .

losuion flse  oflle - D IPtas  Gem/M G
Murvey 11 5. ASOfe.  -30° 2,200,  $4.00  $9,000,00
Hooligan HALL 6 300 fu.  -45° 1,800 ft. 400  7,200.00
Gratt M1 8 190 . =30° 1,200 8. 490  4,800.00

| 8  wom -%° 1,600M. KOO 6,400,00
&;ﬂw Ares) 30 50 fu, Vertieal 1,30 ft. 2.0 3,000,00
Totals — 57  $30,400,00

- 8,350 fu.

R



mﬁrimmo:cmmcauuoidfu&mlu,
roughly east-west striking and steeply norther]y dipping veln
zones. ﬁomn.uﬁszmmmuudua
dykes intruding & monsenite batholith. In & number of lnstances
numz-umumnnmummunuum
-yhmm,mtm,ormuhu both.

1. Ontarie Vein System

mnmzwuamotmnamum
~mhmuwwumm.mo._
Gladstone Senator, Landmary, Hlue Bird and New Rre Claims, and
is the most eutherly group exsmined. |
mmmmuum-annmmﬂy
_soommormmmun.m mmuunluom_
mmmmmm-m-zmnm
num.mmmmnuuwumu. Fine
mumammummwum-um
The vein was not well exposed, bt & grab smmple of representative
dump waterial assayed 0.15 oz, Au. end 0.702 Ag. '

A 500 foot long bulldoser irench exposed the main Ontario
vein and 3 additional ehear sanes detwesn 280 feet and 310 feet
to the morth. The bulldoser trench is at the east end of the
claim ;roup and extands northerly ento property net presently
held by Newmn Brothers. The Outarie vein 1s § feet wide at
‘this point, while the other veins vary from 3 foet to 6 faot
m.aqnimumnmunmu'wuw{



mtnd Ma naterial penned flve colors tm thl dntario wvein

.mmmmvuaorm.gworm

~ The Hast Iandmark veln lles about 500 feet worth of the
ontaric vein. It is ‘poorly exposed in & bulldessr trench snd
mouahutorpumthom’otc)'bmmum
toummmum This veln attaimed & width of
15 rmnuomutemort, htmlmmu.. AZ., h.mdzn.
vare low, ]
| .uMmﬂs,omomm#mmmnuq-za.

I1. Sure Thing Yaip |

The vein 18 coversd along etrike by the Total Wreok, Peari,
Sure Thing, Exhibition and Mirtin clsizs, snd is the only vain
which was exanised underground, It lies about 1,800 feet sorth
of tine Gatarie vein. |

mmrpm dreck Claim, the most weaterly of the group,
the vein 18 poorly exposed in & ulldomer troneh and two 20-foot

- ahalts, neither of which were in condition for sffeetive

sampling. IXposures of endesite wore noted im the immedimte
ares and it may be expected that the veln zome would weaken as it

| passes from monzonits into andesits. It s reported that Au,

and Ag. valuse were obtained scross a 60 foot width when the
bulldoner tmh was dug. The vein, as found on Che shaft dwps,
wis of » breesia type, with some tourmaline and TMGEY quartx.

Sulphlide minerals were pyrite and minoy galens and sphalerite.

A greb semple from the duwps assayed TR in Au. and 0.508 Ag.

On the Sure Thing Cisim, 2,000 feet to the sast, the wein
was exposed in severnl old surface pits and trenches, nen of
shich were in eendition for saything but greb éawples fros dumps .
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4 grabd sample asross 20 feet of veln m uu.h Liree l%ﬁ'oot £ )

L nwtiou ef bdadrock expored wssayed O oﬁ ox. Au, and 0.902 l
150 feet further wea: another gred, from @ eut and mainly en \

float zeterial, asseyed 0.05 ox. Aw. and 2.108 Ag.- A shaty M
b«nwmtutdopm of 400 feat, mmyummaom-w;

| :mm.mmuoaummrmmmammem
- WPe It had been mtie&putac tit this level, plus a sub-level

40 rut mn, would de acaeuibh for lmlug but timber and

" grouhd oondinm would m mmlt sxRmination and sampling of

the mb—lnsl.
'mmseroaexmz mnmmummmzum
- the H.W. of the zone Tor 560 feet. TwO x-cuts were driven to
the footwall and tﬁu wame sampled. “The mein MM roruou
of the vein vould net be smxpled dve to timber support. The
. vein xome is in msngonite untronu by Mrly atrong faulting,
Secondary m has been introduced and appeare an lmumx-
" vodies, wiile the remainder of the zone is hresolated or highly
sheaved muc. Sulphide minerelisation Scours as feirly
'W.tmmunmoth tmnm&mw
sssentially of pyrite, with minor galena and sphalerite. Some
' capper staining was noted. The vein mt varies. tu- $ feet to
24 feet in width. A cm«-mu survey of tt. 90 foot lavel and.
aample loaouon 1: shown on the accompanying q ‘Mot imeluding the
drifeed natxm of the veln, the more easterly x-out w
0.019 os. Au. and 0.60 oz, Ag. across 19.5 fest, ‘Lh the x-eut
30 feat to the weat aversged 0.165 ox, Au. and 8.3 os. Ag. across
8.0 feet. Puar other sssples were taksn in accessidle.lesations,
mzmm-ﬁumammmm.

B Tl R T R~ i
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Considerable buildesing wes dene on the Exnidition elzim
1,100 foet to 1,380 feat esst of the shaft, Vein material was
unsoverad by bulldoming during the examinstion and & grad sempie
sesayed 0.05 ox. Au. and 1,007 Ag, |

memm,mhoormm.rmammu
opeaed up on the Millie Claim, sdjoining the Tetal Wrosk te the
scuth and not owned by Mewsan Rrothars. The vein is reported to
be similar in chameter to the Sure Thing and, iroe the dump
around an old shaft, showed chiefly pyrite mineralisatien in
querts and towrmaline. A greb ssmple from this dusp maserisl
assayed 0,05 es. Aun. and 3.9 o3. Ag. |
| There is no rosord of produstion from the Sure Thing.vein
111, L0y Vel | |
 Thie vein 13 losated about 1,000 feet morth of the Sure
Thing vein and 18 eoversd along strike by the Moenlight, Lilly
and Crphan Doy aladms. The strike of the voin is abous 25°
unasorunn»n-wupumm

mmm«rnmnmmuunoum
en the Meenlight cleim, The shaft was insecessidle but the vein
material on the dwep wWas & quArt: towmsaline breceia sype,
S800iated with an aplite dyke. Sulphide minerelization wes in
the erder of 5%, being pyrite, galens and sphalerite. A gred
sample of this -m assayed 0.08 om. My 3.9 08 A., .63

. oad 2,18 .

| Ammmcmtrxmsoommnnrunuc
reportedly did not hit the main vein. The sdit was inscsessiple.
A oe=pess puce murvey indicsted that an additiomml 50 feet or

sy
P e i o
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ROore of N-outting Would be requized to resch tha Lilly vels. A
paralislling vein structure wes sncountered in she adit, lying
mumuzunxa,mmouuﬂnmumumm
adis dwsp. aplitle vein material with WW
sseayed 0.07 o8, Au. and 1.5 o3, Ag. Massive sulphides, pyeise,
ghleca end sphalerits, reportedly from the sams vein sene, '
essayed 0.28 os. Au., 12.7 o8, Ag., 3.58 . and 3.08 %n, Tt is
mumumnmormunmmm
,mwtmtwn«uﬂ\um.mMon,mmly _
eialm, with & ehaft of wimown depth wnd davelopment And Stoping
 earried sut to 200 foet below nmu."'mmnp,. |
treced from & map suppiied by Mmwmn, indlcates that enly seall
tonnages were wined te Mbeut 125 feet bolew surfave, The dottem
or 187 lavel 4iQ 2ot maks ote, mamm-umm
on the Adit mx..mrmmmm”umcm.
mwmmnlnnpnumm.mm
the ore grade averaged 0.805 u._ An,, 3.98 on. Ag., l.}! ”™.
 and 2.67% 2n, over sn average «cth of 5.0 feet. |

. daie BYein
¢ hunmuuummn,mmtmormnmm

'mnsruuwmmmmxm:tmmsm
ormruooem The Chanpion, Annis R, Hattie M, Oopper '
m.a.mnrnnunnmmmuurmm-nma.
cmnmmmtmnm-umutmu”rnt
uaazuwmmummnaamuwo.sou.
Au,, 10.0 o8, Ag. mmmmnummmma
netted m,ooo The favoursble strusture is & fanlt sons about
15-mmmnumuuwmm-nuﬂmm.
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'wﬂ‘ across the fault sens t’m hanging wall se Mtﬂll. s
mmmmummmtmo. The workings were
not mevessible for Mzzu. A grab ssmple ﬂt- tha dump,whiash
could bo npnmuun ol pmux:v amouuuua. assayed C.08 gun;
- A ‘and ‘5.3 os. Ag - Fusted matarial from the mnlt sone axhibited
lignt panning. \ ". 1 7

On the Hattie N. claim minlng £rom an 8dit was reported over
118-Mt width and wilh MWM“!&IM& A seeind
adic 300 fast vertically below the Cfiret adit fatled umomm
the vein which has appesenily boen. feuited o the south, A bulle
4¢onrcuapichdwm”umrutulhunnluw
mloummnhmamo.ﬂu. Au., and 0.6 ox. Ag.

hﬂtﬂMthntmnMﬁmummr
Guesn claim, sast of the Hatiie N, Bownen seporta that the veln
was not looated althowgh Bineralized Quarts was found on the dwmp. 2
Panning of she .fault meterisl showad @ few colors. '

m-oitmu:l:W&fth- Anntie R vein wes on the
Fort Knox slaim. Two shefts wers put down to & depth of 40 feet
or 80, The width of tho veln is wnimwwn, but QUArts vein material,
mineselised with pyrite,was noted on the dweps. A Erab sasple ;
of this materisi from both duwps Asseyed 0.07 ox. Au, aad 6.4 os. |
Ag. A mlldeser sut &t the ssat end of the claim expossd & sene
ainevalised with magnetite, but the Aunie R vain wes not lecsted.
V. Jviis Wies Ares

A grou pr 8 cledms are held by 1mtion Wm 1.3
miles northwest of the Annie R vein sone and cdvers &% 1sa8t 4
mnnma-nammummmanmmu
to date. The vains strike approximately east-west and dip steeply



’ '"nta qm.- ayices intrading monsonite. The m mum verias

tm&s.nehntoztoltnt ﬁﬁo,wummumm ; ;;
rmcmves are Rlmest sbtirely filled with pyrite m Bminoer Mlm
m:l pphslarite, Copper stalning wes adted in some loertione,

M nosd mkn'eru valin L@ I‘muu-u ehe Vietory clalm,

ou vnrk:tm inelude a tutael and aaelt, bobih ef umm Bie

amaaauuh. Fhs dusp {rom he Suansl shows Ml aln ncﬂm
minevalised with pyrite, sm cCOPIeT, mm aud spnalerite. A
grep saaple Crom the dump assayed 0,00 e, Aug., 3.1 ou, ig., and
0.9% tu. A salldoser eut below the tumnel exposed & 1 oot wide
splivs dyie with no quarts. : |
Ge the Invesion olaim, sdjoinlng the Viatery <n she gord,
& tunnal waa driven on n 2 feot wide aplite d‘.vhi; Mo mwis&ﬁéﬁ 3
ol Anbarest wis noted. | ‘ ‘
e Julis vein lles on the Dley and ¥revdem olsime, In this
looatlon the contest betwsen greenstens and mmn Lies weas of
s Baln uadergrewnd workings of the Julle Mine snd it is nporm\ s
| thet the Tels wagkens s it passes From )  1nte g
although othsr ald ﬂMl m-n thas Mm nl ﬂu mu |
Sraansiena soutset mt aft m vein,
' mmm. ummmmmmwm»
335 feat helow murface, although drifting o the. 3485 M lewal
| ‘vae 1imited Yo 100 fest eass and west of the m. mm |
_'mxusm that the ottom of ths ove shoot Mad W hr
nm Anforwation on tie 300 and A Levels 18 ast wm\‘. ft
um lmsm seotion of the wper levels w ma. mm Jm

C s g
S R o

o w v"}":%ﬂ «w& ;&{%ﬂ&ﬁ:ﬁ :I '“‘?h:’!‘.

Q’x-!l.h vV'.’A\ g }*q.v o o, e
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- 15e
assaye: 0,218 oz. Au., 18,06 ox. Ag., 2.92 § M, 1.166 Ou. over
. an averege width of 1.45 feet. A grad ssuple from the dump of
 wesaive pyrite assaysd 0.08 os. Au,, 1.5 0%, ig., and PR. Cu.
Threes contiguous semploes ware taken from the dump over a length
of 43 faet avermged 0.07 oz. Au., 8.3 oz. Ag. and O.2% Cu.

e next 'nm loecated approxisataly 500 feet north of the
Juila vein 1 coversd by tne Mi-Ore and Hi-Way clsims, e vein
sone wes exposed in & bulldoser trensh on the Hi-uwey elaim with
nmr Mc aAsavciated with an apliite dyke. The PEPOBYTE WIS
very poor and a gred seaple un.yu 0 0@ os. Au,. 0.5 o, Ag.
and ne e:amn:r or lead, 3

The wost northerly vein sons is looated en the Rig Boy and
B {‘ug Boy Sxtension cinm The zone styikos dus east-wnst with a
.up of 75% south. Thiz strive is slightiy mere castariy vhen. the
’othor veine in tho srea. On the Mg Boy olm nu voin zoae ia
. exposed s 3 pu‘utl veins approximately %50 rt'ac spart. Tha _
. property was worked over S0 yoars sgo and nothing ie ihown of 1te
pESt tunm‘ Gsly one of she § veins was suflislantiy wall
wumeMMm of 0,12 oz, M.. 3»0”0 n..

ﬂthanm«ut&.&;mmw&mch:mubmotw
4 veins has been located and 1t appears as & faulted alsexed 3
foot uu-u apiite W wWith 3 feet of silisious material u tha
centre, & 5 foot m; mameu;mmmumm
vanned whion uu.nd 9.03 03, hu., .5 o8, 2g., wnd 01 ¥ ou '
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In genernl, veining in the KXllsten ares spoears to be
~apsvoirtaed with And sentrelled by persistent fuu BoNes,

.Along which apnh dykas have bosn 1ntMM. with htu- '
quartz snd sulphide intreduction probadly as & lste weate of
wm“pmd monxenite intrusion.
| It 1s poanibie that the tm of uutul -n.um- for
saspl ing m be lower M‘tm that encowntered in ou'ly
pining due to neer surfess luching am! hi:h ponodmn of"
waste material Jeft em Mp-. Rxpor‘cnoa to datae md e
indioate m ore lanpes are amall, mmwl: Mm and
widedy mudc &, | 4
It vas reported that F¥.-2n, produetion was impertant
in previcus opevations, but little svidenes of sconemical
quantities of these metals was noted.
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MIKS RORSE ROPERTY
RB Bl ABEA, KOETAEA
Property sud loeatien

mn.uoaarnududn-umnm.
‘m.zznmmdm.w. The property is scsesashie
b!podplvd‘ml. a5 sarviced by slectrisity and thore is sn ample weter
pply ;mummmmw.mmmm
munmmmuawnmam A-k.uhotﬂudah
miadmuwh.lo.

The property bas ad a histery of productiom of silwver,
Lead, #ine and copper, prior $0 10A2 snd mowt of tids work ves done by loval
aining people. umuqrmmm-mdmm. : '

| Ia 12, Americwms Smalting and Refistog Coupany Lindted
nqmdm‘mmummumumuamuuum
1954 mwm.mmmmum No A.S.& R.
merdnmmihm ;
' rmlmwzmmmmmmmmw
mmmcm Box 1709, m-,mu,mmu
meummWMmmM Iul”’cnl
'mewmmmﬂmk.s.an.,mmmu
1979, Since 1959 there has besn no activity cm the propertys

Production

T

mzmuusemmmmm
é,mwdmzutmmmmmdeMnm

Saslter penalties imposed by A.5. & R. were

Silver « loas : on
Lead -~  Less 1.%
loss 18
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$6.00 por ton amsliter m
10f royaity to AS. &R

Gealeny

mmmﬁmm&aMdmm«d
mmxmmvmmmmmutm
ssndotonos, A1l of Precesbrien sges mmmm.-mﬂ
fxalts. The dikes are in widsh vp %o 25 to 30 fest and are gesrelly eipping '
at angies betvosn 60 smd 80 degress, Later famlting along certain of the
rw-axisting strestures hos developed shearing and stiong alterstion within
oms of the dkes. Quurts veins eerrylng base and precions mstals wurs
thon @sveloped in the sheared, altered porphyrye Gabbeo wes moted on the

~mwcmammm.

Miner=)isetion within the veine cemprises pyrite, galena,
sphalerits snd chaleopyrite. Lesohing snd alberstion alomg the veln aystems
s reculted in strong kaclinimsticn plus the dovelopment of seccudery base
metal chrbonstes, Thess alteration mrodasts are said Lo be confived to the

top forty to sevesky five fest of the vein systan and that below this depth

. »mmmmmmwumumm

L e

b

‘,i““

mm
nmlouummmaummdm

mmmmumnummmm 'nn-.wulld'
Wubo_mwam:rmemmm“gw
memumm Tiia conelusion is sn estirely
mnummunumumww-m
umummmmummm.
mmmaunummmmnmm Two of the
m.mmmuumommmmm;m :
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range of 900 fest and it is from thene veine that the bulk of production
hes come, ~mmm-mmqum-m‘m'uz.wom
mm-mﬁ»uauwmm«a, the ore shoote showad good
miyuqm'wnsmmmmws The Milke
Horee vas devalopsd over a isximm length of 2,000 feet and bottamed st
sporoxizately the same elsvation, but individusl ore shoots were sherter
then on the Livele Mell. The Little Mell dips steeply So the nocth while
mmmapmumm '
| mmmmmm.mwam
Wtatymmmwmutnowuammmmm
mm,mmmnqnummmmmnm
It may be inferred thet they ere not well mineralised, Miunm‘
nmmmmummnn.s.tn.umm
ma“muu“mpmmm 11-‘000”-
ot on the Bth lewal from the Nike Horss vein morth to the Iittle Nell gives
mo indtostion that the Intermsdiate or Porter veins wore intersected, and

u;h:m. Mmmmmmm Lo warrant development.. -

mew-ﬂwmmmw
mmmmm MMtnomm'm@dc
surfses and the central ecection whers massive sulfides reportedly cocurred

4

st depth, sssayed 0,01 os gold, 19.6 oz silver, U1,0% lead, 0,558 copper and .

Kil sinc, over a width of 2.5 fests The leached dike msterisl oo either
sids of the sare of the veln, mmuu.stm,uqﬁo‘.oosa
ud.z.zum.a.zmmmmmuu. ; |
: mmmmmwmawm
mmmmwmm
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m—;r‘ﬁn‘mmmmm
mmmummmunmzmw
mmdmwmm.mme:m--mm |
memofthuopmm Mnﬂﬁ“mmum
mmozatue{tbm.mmumsyotihmhumm v

hmtbezomofm ma-mmumm - ' %
Mm-mmnummmummmm

.(mrmwm) 1ie Mmm-ﬂx,mm

mthottb!muhuvun A sisdliar situstion coours north of the
Little ¥ell vedn, although evidencs for the sere northerly structure is mobt

a8 well defined, Careful surface ampping would be mecessary to locate

these veins acourately.

JTomms

encugh ore to warmemt repair of mill and puretwse of equipmemt. During
production Normen Rogers sod Optictee would spiit the smelter reburne, after
A.s.an.ruwm‘mmmﬁrm«mmmmmm'
capital and preproduction expenditures have besn retumed to the opticnsee,
mmv'wduaaé.&mﬁummﬁmzw
sdlling almpges 44 eslouloting net mssllér soturs: |



O NG ] | O
| Imeufficlemt sseny snd production data aveilabls to
quanoaaﬁ-nu;n-dvnagunsau-um-mugztu-uu,
© be cbbatned from A. S. & . befars mmqmcw-

: mmm(azm)uwuhuw
condition snd with ouly minar expenss could be wsed 36 & Base for under-
ground danmd drilling Yo sxpiore the vein stractures parelleling ide
¥ike Horws and Little Nell velss, nm—«k,mou@mriset
Wﬁ“mmhmmunmmmm
datorsine 1 further work was warrented, | :

 Censidoring the mmber and apposranss of the wvetas,

.r«uunuamhmﬁduhv.nut-uuﬁh-ncuuiuniun
'nunugcm-ﬁuuh-.uuntu.uuq.-nwuunusnununa
mhmmma. mwmwmwma
'u.au-ntucng.uun;nu-nunnnnbomgmmmumuuu‘

‘uat.houulupmmcmmm-uumuum

in miming the higher grede vired foob %o six foo cmmtral core of the sans,

CONBTSILYER PROBPECT
E..LLL_!..J_OJJ.A'L

' mm“u'lm'wssmm
wost ‘of Mllon, Homtena and 1o resdily accessible by rosd from this towns
-wmw'miuztwm. The ground is mow Meld as wn-
ptorded olaims by Boger Flercs, Welliagton Strest, Dillam, Mostama, |
covering & total of 6,000 fost along the strike of the scoe,

s m_l,'?‘,:& Wi . i) gpigrim



Swology A
The Comet Mins famll system cocurs within a body of
udﬁmmuwrwmorzm‘mummnmd
Batholith 'mg‘umm. The narrow quarts filled fault mystesm,
uummmumammmmu‘m
ndapo-cﬂhmly-t‘!b Mcszﬂuwcugdhwulm
mmsmmmwawﬁummm.m-amo
Length of 2,200 fesk over a vertiosl interval of approximabely 1,000 fest.
{ Map Bo. 11 shows the logstion of adits and tremches exsmined, 7The main
fawlt ssd meny of the Bremh faults are marked by 1 to 2 inches of goage.
The somcaite adjecent to these Toulte and for & fox fest ih both walls
m-mqm'm,mm.wupu@‘
L . Gusrts otringers and Jenses oooar sporedieally slong
the faalt system aod are gemerally best developed at the Jction and slong
mnmdhmm cmm.nmw
‘umﬂm-mqum-‘mmm M.lm
mmumﬁummummmwm
mmm-mmwm. mmmmmmu
assoolated with the sulfides, |
Sorkings
X : anm-‘tunmﬁs. Qamm
nmmuxwmm-mmcmmuam
ammumu‘nmmmmmu
hnmumxmwm«muo. Ses Map Hoe 12, This shoot
mmmwmww The best values of 571, os silver
mMMwwamMMhﬂth.M?Mnan

Y “J.m-

RS Ry e el R ot 2 o ;1.&\',\;-5‘( e 2 e &



'uammz.uum“c.srmmsa.na. sliver

-”‘

hmuwmu-ummummua. memuu

mw-ﬂwm
Ammudmem-p&p

m«mummu&. A“‘ﬂﬂtﬂﬂibl«b—

across 0e25 feet. wmmmwmamu&
muhl..

M.ﬂnmmorth“waﬂl.lﬂ!tm
mmm&ﬁndm%m..m-mmzsmm
m.wmmmtmmum.mnmm
mﬂmmmum. Poor ground hawpered propsr swmpling of these
.W mmmqawmwmummmm

' ’.9M o:tuammmx.hncumzs.na d,lw.

Gonglusiane

_ ‘ Mumh&:thumymmmwd
mmﬂmwhu»ﬂadﬂmm«m,hm
mwum ‘ |

W, P, Dix
Managsr, o-:n-:uum

O

September 1961,
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RO BERTS COPPER MINE

NORTHWESTERN NEVADA

FRANK W. ROBERTS




July 11, 1959

Mr. Frank W. Roberts
Box 186
Winnemucca, Nevada

Re: Oxide Copper Ore Deposit
Mv»t.tng in "Mining Record"

Dear Sir:

Mph::o have done oomidomlg‘ work ;:r::o;un:g e; non-m
type copper ore ve a eposit o 8
type ore in Arizona. We are interested in looking at other
properties of this type,

Would you please send us a of all the data that
you have on this mine, that is, :z{non reports, maps,
assays ete. Would you also outline, briefly, the type of
deal that you would be interested in on the property that
you advertized in the "Mining Record".

Very truly yours,

G. As m. er ;
TRANSARIZONA RESOURCES, INC.



‘Telephone Madison 3-2703

¥

¢/ Lee Case
P, 0, Box 186
Winnomuaca, Nevada,

July 16, 1959

¥r, ¢} Fl ' Freeman
Transarizone Resources, Ine.
917 East Fort Lowell Road
Tueson, Arizona,

Dear Mr, Freeman:

Your letter of July 1llth received, asking for a copy
of the report on my Copper Mine, The Data which I am sending to you
is a summary of investigations of a number of lMining Engineers also
it covers the findings of the prospecting work whiech has been done,
The inclosed map of the property shows the Shear-zpne which is several
thousand feet in length and some 300 feet in width, Ore out-erops
in a number of places along the shear, The longust continugus ore-
out-erop is 1200 feet long, 5 to 15 feet wide on the surfaee, and has
widened to 15 to 35 féet in the bottom of the drill holes, at o denth
of 130 to 178 feet. This continuous ore-out-crop is on the foot
wall of the shear, By the prospecting work that has been done we now
know that there are other parallel ore bodies with in the width of the
Shear, The strueture of the shear is such that at depth the width of
the shear could be all ore, The thought of some Engineers is that
the Hanging wall side of the shear which is also a contact zone could
be richer than the ore which out-crops on the foot wall, This shear
being so large is sure to go to great deptn, and at depth produce
much higher grade ore than is now in sight,

As a start on a develovment program our Engineer
advises that we start an 800 foot tunnel in the guleh below the large
ore-out-erop, at a depth to eut the ore bodies below the present drill
holes, This tunnel will eross the ore body where it is 35 feet wide,
also will cross the parallel ore bodies within the 300 foot width of
the shear-zone, TFrom this tunnel a drift can be run some 150 feet to
the south to ore-bleek 3-4, in whieh the width of ore is 15 feet, at
a depth of 130 feet, and averages 5.37% copper and 4 ounces silver.
This tunnel will bloek out enough ore ror e Milling Plant on the ground,
also will open up the or04godies aeross the shear-zone so that the future
of the line cean be planned,’

Please keep in mind the work and'expense of opening
the ore bodies under present drill holes is not a gamble, It is 8 sure
bet. As we know the ore is there, as it shows in the arill holes,'

. I Just received a letiter from the Harney Electric
Cooperative, Ine, of Burns, Oregon, they are interested in bringing
electric power line into the lMine Territory,

Yours very truly,

a/iﬁ4zmzé LV/./pyfﬂsy4;

Roberts’ Realty Holdings
Room 4, Union Block Bldg.
P. 0. Box 754
Caldwell, Idaho



The Deal

Roberts Copper liine is offered for Sale by & per eent of Production
as follows =~

With the execution date of Contract, & cash sum of three thousand
dollars, as an earnest down installment vayment on Contract.

Contraet to ecall for a develoyment vrogram to get the Mine in production
or $400 ver month for each month that suech work is stopped.

After months time to get develovment of the lMine in produection
then CTontraet to eall for production payments to equal Seven per cent
of the gross dollar value of all Mine produets which are sold or taken
off the Mine property, of which must equal & minimum monthly sum of
one thousand dollars or over or a _cash payment to make up the minium
monthly payments for the proverty.

All payments made to Owners shall apply upon the purohase price of
the property, of whieh the total purchase price is Three hundred
thousand dollars.,’

The Commission

Commission to Agent that consummates a deal to sell the Mine, this
comnission to be ten per cent of the payments which are made and as
they are made on the property. Owners retain the right to sell the
propertydtgiﬁagh the first Agent that finds a ready buyer ready to el
close a deal,
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ROBERTS COPPER SILVER MINE

Location:

The location of the property is in the mountains between the north end
of the Black Rock Range and the south end of the Pine Forest Range, on
the southeast side of Cove Meadow Valley. The Mine is 100 miles north-
west of Winnemucca, Nevada., To get to the property - follow U, S. High-
way 95, thirty-two miles to the Denio road junction, then follow Denio
Highway 8=-4, thirty-eight miles to Leonard Creek road junetion, turn off
on the Leonard Creek gravel road thirty-two miles south and westward to
the Leonard Creek Ranch, then on to the south and westward to the south
entrance of Cove Meadows, at which place turn off the County road east-
ward two miles up the mountain to the Mine.

Climate and Elevation:

The climate in the area is semi-arid, Sagebrush and desert grass is the
main vegetation in the vieinity, December, January and part of February
are the stormy months of the year. The altitude at the Mine is 5800 feet.,
The Black Rock Desert at the east base of the mountain five miles from
the Mine is 4100 feet Elevation.

Property & History:

The property consist of four patented and six unpatented Mining Claims
also Milling sites, The Mine was discovered in the late 1870's. The
plats of the patented Claims are dated July 10, 1883, At the time an
attempt was made to get a shipment of high-grade copper-silver ore to
a Smelter. The ore was carried off the mountain by packhorses to the
Desert, then transferred to wagons for the trip south through the Black
Rock Desert. On reaching the Quinn River sink the wagons bogged down,
so further attempts to ship ore was given up., It was not until 1948
and 1957 that roads were constructed up the mountain to the Mine and
the oiled Highway constructed to Denic, In the future a 30 mile road
will be constructed south through the Black Rock Desert from the Piute
Ranch to the Western Pacific Railroad.

Geology:

The rocks of the area consist of andesite, which is on contact with
granodiorite on the northeast, The andesite in the central part of the
property is intruded by a dense, fine-grained diorite. A schistose
structure has been developed along a shear-zone in the andesite6 This
shear-zone has a general strike of N, 45° W. and dips 50° to 60° north-
east. The zone is comprised of silicified schistose material and
andesite, parts of which have been more or less altered to chlorite,

The oxidized minerals near the surface are comprised of limonite, cuprite,
malachite, azurite and chrysocolla in a highly silicified gangue. Traces
of native copper were found in the drill cores 150 feet below the surface.
Complementry fractures occur parallel to the direction of the shearing,
Areas adjacent to these fracture lenses have been developed where
mineralization is more concentrated; thus a rib structure has been

formed within the shear-zone,
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The copper mineralized zone is several miles in length; from the Cove
Meadow side of the mountain, elevation 5800 feet, to the Black Rock
Desert side, elevation 4100 feet. For many miles along the mountain
Ranges copper minerals out-crop in places. The deepest work in the
territory comprises of the drill holes at the Roberts Property.

Walls of the shear-zone:

A drill hole sunk 79 feet into the foot wall showed a metamorphic
andesite rock, very hard, with disseminated magnetite and occasional
sulphide particles, The contact hanging wall some 300 feet northeast
of the large ore out-crop is a granitic rock, Between the walls are
parallel ore bodies,

Ore out-crops:

The large shear which contains the ore cuts through all the gulches and
covers the entire length of the property, five Mining Claims. Along this
strike copper out-crops in many places. The longest continuous ore out-
crop showing is over twelve hundred feet. 55 samples from this out-crop
averaged 3.69 per cent copper. From this out-crop two cars of ore have
been shipped to the Smelter. One car, 46 tons, averaged 2,85 per cent
copper and 1.87 ounces silver per ton of ore. The other car, 42 tons,
averaged 7.50 per cent copper and 3,30 ounces of silver per ton of ore,
This ore also contained 63 per cent Si02 and 8,9 per cent iron,

1400 feet northerly of the drill holes, ore out-crops, samples, one
foot 9.00 per cent copper and four feet 5.70 per cent copper.

1700 feet southerly of the drill holes, ore out-crops, samples, four
feet 5,40 per cent copper.

The ore is thus shown by out-crops, test holes, drill holes, incline
shaft, for a distance across the property of over seven thousand feet
along the strike of the shear,

Difficulties were encountered by the Bureau of Mines in the attempt to
drill the brecciated shear-zone. Caving ground necessitated cementing
44 per cent of the footage drilled, The core drill samplés which were
recovered averaged only 35.8 per cent of the holes. Much of the values
of the sludge samples were lost because of the sludge escaping into the
fissures around the drill holes, so the samples do not show the full
value of the copper content of the ore., In none of the drill holes was
the sulphide ore zone reached. Near Cove Meadow Valley level is the
probable depth to find the sulphide ore,

A great many ore samples have been taken from the ore out-crop, 40 foot
shaft, 80 foot tunnel, Diamond Drill Holes. Such work was done by the
U. S. Bureau of Mines, The Navy Dept, (for evalvating the value of the
Territory to get some idea what its cost would be to buy for a Gunnery
Range) and Mining Engineers in checking on the property and the
Property Engineers in checking, so all samples shown of the Mine assay
map comprise of very careful work, The results of all this work shows
a much higher average grade ore than the average U, S, Copper Mines.
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Ore-blocks for immediate Production:

The following is a summary of an average values from Drill holes, Shaft
and Tunnel assay records., See Mine assay map for complete samples,

Average value of ore per ton in block 34, 4,22% copper, 2.77 oz. ag.
Depth to bottom of hole four, 130 feet
Width of ore in bottom of hole, 15 feet
Average value of ore in bottom of hole, 5.37% copper, 4.00 oz, ag.

Average value of ore per ton in block 5-6, 3.18% copper, 2.05 o0z, ag,
Depth to bottom of hole six, 178 feet
Width of ore in bottom of hole 735 feet
Average value of ore in bottom of hole -~

35 feet width, 1,68% copper, = 1.'%8’7% eu,

15 feet width, 3.95% copper, 2.40 oz, ag.
Average value of ore in 40 ft, shaft, 4,16% copper, 3.05 oz, ag.
Average value of out-crop samples, 3.69% copper,

Two hundred feet up the side of the mountain above ore blocks 3-4 and
5~6, in a prospect hole, another or parallel ore body ( Number 2 ) has
been uncovered, this ore block is unexplored,

The vicinity of the ore-blocks may be the making of an open-pit Mine.

To explore this ground or the 300 foot width of the shear-zone and at a
depth of 200 feet below the out-crop and 29 feet below the bottom of No.
six drill hole, will require an 800 foot tunnel. Such a tumnel will give
access to millions of pounds of copper. From the access tunnel drifts on
the ore can be run along the ore zone strike both to the north and to the
south,

To get 700 to 1000 feet depth on the Shear-zone, a 3000 foot cross-cut
tunnel can be driven in from the Chancery Mill-site. Proposed location
for main Camp & Mill,

Water:

Water for Camp can be had by putting in a pipe line to Springs 4000 feet
up the mountain from the Mine. The drop from Springs to Mine is 296 feet.

A well drilled in fault zone at drill hole No. 7 should produce water.

The deep tunnel which is planned to cut the shear-zone at 700 foot depth
should produce more than enough water for a large Mill, as the zone being
7500 feet long and 300 feet wide should hold a very large amount of water,

The Camp, Mill and Deep tunnel sight as planned, to be on the edge of
Cove Meadow Valley. Wells sunk in the Valley floor will produce large
amounts of water,



Milling:

In regard to Milling the ores now marked as in sight, there is plenty

of extra goocd value ore in blocks 3-4, 5.6 and No, 2, to start a Pilot
Mill; such a Mill built so that it can be enlarged as development on the
Mine progresses, Many tons of ore that is exposed on the surface can be
open-pit mined, and milled as the development work on the 800 foot access
tunnel is carried on. Such a program can put the Mine in quick operation
and keep it in continuous production.

A Milling test was made of the surface Oxide Copper Ore by the South-
western Engineering Co., 4800 Santa Fe Ave., Los Angeles 58, California,
3¢ ok e e 3 afe ok e s ok ke ok ofe e ofe 3K
A large sample was taken from many places along the ore out-crop. This

sample assayed 4.12 per cent copper. The ore was crushed to 1/4 inch
and leached with a five per cent sulphuric acid solution by percolation
for a period of 120 hours., The copper recovery was 93.19 per cent of
the copper content of the ore.

A Milling test was made by the Booth Co, of Salt Lake City 15, Utah.

she ik 3 o e 3¢ 2 e sfe ke e ok 3k e ofe ok o
From another large ore sample taken from many places along the ore out-
crop, this sample assayed 5.26 per cent copper. To evaluate a new
flotation technique on the out-crop oxide ore, this test No. 4, Lot No.
299 showed a copper recovery of 86,33 per cent. Producing a rougher
concentrate of 17.68 per cent copper. On the basis of past experience
it is expected this rougher concentrate to clean up to 20 per cent copper.
More Milling test on the ore needs to be carried on as new methods are
bringing about many changes,

Depth of the Ore-bodies:

No deep exploring has been done in the Territory but the mountain
structure from observations and study of the surface gives a good picture.
First observe the surface of the ends of the shear-zone, on the Black
Rock Desert side some 2000 feet in elevation below the Mine are found
copper minerals and sulphides. On the Cove Meadow Valley side 700 feet in
elevation below the Mine, large mineralized oxidized zones out-crop. The
side of the mountain at the Mine shows a large shear-zone which cuts
across the entire side of the mountain, several thousand feet in length,
with walls of the zone some 300 feet apart, within this zone are the
parallel ore bodies. This large disturbed area offered a good channel
for the circulating waters and which was favorable to ore deposition,

the slowness of circulation enforced by the obstructed passage made the
percolation thorough and offered every chance for precipitation, The
surface part of the shear-zone as proven by drill holes is brecciated,
The foot wall of the zone is very hard with occasional sulphide particles
showing. In such a formation at depth, is where the main mineralization
will be found., The Cove Meadow Valley level is the most probable depth
to find the water level of the mountain, Near this depth can be the
secondary enriched zone of the ore-body. Below this depth the deeper
primary ores, which should be of a higher grade ore than the partly
leached surface ore. For these reasons this copper deposit should go

to a great depth and prove to be a large producer,

Frank W, Roberts



Mine Ore Samples:

taken along 3300 feet of Shear-zone strike,

“5m

Ore from Out-crops - 1400 feet northerly of Shaft, ore out-crops, samples,
one foot 9,00 per cent copper and four feet 5.70 per cent copper.

Ore from out-crops - 1700 feet Southerly of Shaft, ore out-crops, samples
four feet 5.40 per cent copper.

Ore from out-crops - 1200 feet of continuous ore out-crop, airerage of
55 samples, 3.69 per cent copper.

From this out-crop two cars of ore have been shipped to the Smelter.

One car, 46 tons averaged 2.58 per cent copper and 1,87 oz. silver per ton.
The other car, 42 tons averaged 7.50 per cent copper and 3.30 oz, silver.

This ore alsc contained 63 per cent Si02 and 8.9 per cent iron,

Shaft samples,

Shaft some 40 ft. in depth, no hanging

wall in sight,

North side, Sample width 5 ft. depth 5 ft. 3.98% cu., 3.40 oz, ag.
South side, Sample width 4 ft. depth 12 ft. 13.78% cu., 3.40 oz, ag.
Sample width 5 ft. depth 17 ft. 2,96% cu., 4.20 oz. ag.
South side, Sample width 2.8 ft., depth 23 ft. «81% cu., 1.00 oz, ag.
South side, Sample width 3.6 ft., depth 23 ft. 1.91% cu., 2.20 oz. ag.
Sample width 3.5 ft., depth 25 ft, 7.44% cu., 1.78 oz. ag.
North side, Sample width &4 ft, depth 33 ft. 4,294 cu., 1.80 oz, ag.
Sample width § ft. depth 35 ft. 8,16% cu., 6.70 oz, ag.
Averages width 4 ft, 4,16% cu., 3.05 oz. ag.
Drill holes 3-4 -
Surface, Sample width 9 ft., top of out-crop, 3.38% cu., 2.05 oz, ag.
Tunnel, Sample width 10 ft., depth 50 ft, 4.,87% cu., 2.50 oz. ag.
Hole 3, Sample width 8 ft., depth 80 ft. 3.28% cu., 2.55 oz. ag.
Hole 4, Sample width 15 ft., depth 130 ft. 5.37% cu., 4.00 oz. ag.
Averages width 10 ft., 4.,22% cu., 2.77 0z. ag.
Drill holes 5-6 =
Surface, Sample width 5 ft., top of out-crop, 2.84% cu., 1.60 oz. ag.
Hole 5, ===meccccccccccecccnae- 90 ft. level -
m " Sample width 10 ft, hanging wall 2,17% cu., 1.30 oz. ag.
"t Sample width 5 ft, foot wall 3.00% cu,, 2.60 oz, ag.
Hole 6, e=ecmccccemcccccmcacan 178 ft, level -
" "  Sample width 10 ft, hanging wall 3.43% cu., 3.50 oz. ag.
" " Sample width 5 ft. foot wall 4.,47% cu., 1.30 oz. ag.
Averages for width 15 ft. 3.18% cu., 2.05 oz. ag.
Hole 6, Sample width 35 ft.  Bottom of hole 1.68% cu., - 1,87% ou,

To check the surface of the leached out-crop Sample No. 224, width 4 ft.
was taken assayed 0,49% Cu,, then 3 ft. of surface rock was removed and

bottom of hole sampled, assayed 5 ft. width, 1.70% cu., and 2 ft. 3.00% cu.
This sample shows how much leaching out of copper there has been from the

surface,

See Mine assay map and date for complete samples,

Frank W, Roberts




FRANK W. ROBERTS
113% South Kimball |
Caldwell, ldaho

Ore values of different widths to 172 foot depth, Holes 3, &4, 5, 6,

Owing to loss of so much of the drill cores, only an approximate
average can be figured, True average should be higher.

HOLE NO- g - e oje sje e ol 36 v 3¢ s 3§ e e e dle s 2k ol 2k oic afe Ak D ik 3k 2l 3k afc e e 36 she sJe ok ke s s sk 2% s sk e e e she ol ole ol she ol ke afe ke vk e dle sk
28 - 30 ft, depth, ¢  %4.53% cu. 2 ft, ore 4.53% copper

62 - 67 ft, depth, c 2.,40% cu.
67 - 70 ft, depth, ¢ 4,17% cu., 8 ft. ore 3.28% copper

HOLE No, By o dkskesksteskiookotsoole ool ok sl st el ofe e sfeofe stk sl i afe s s e s il e g af e ok e e st s ke o e s st sk ok sl ke

95 - 100 ft, depth ¢ 6.75% cu.
100 - 105 ft. depth c 3.87% cu,
105 - 110 ft, depth ¢ 5,49% cu, 10 ft. ore 5.37% copper

110 - 115 ft. depth s  2.28% cu, 15 ft. ore 4.59% copper
115 - 118 ft. depth ¢ 1.43% cu,

118 - 120 ft, depth 1.23% cu,
120 - 125 ft, depth ¢ 1.27% cu. 25 ft. ore 3.16% copper

o]

HOLE No. é - ool adeofesle et sk ool e sfe e e siesfe ko e ok ol 3¢ ke 3¢ sl o ok st el afe afe sl e e sfe ke o ook vk e s s e o e e ol s sleake

92 - 97 ft. depth ¢ 2.17% cu,
97 - 102 ft, depth ¢ 2,109 cu, 10 ft. ore 2.13% copper
102 - 107 ft. depth ¢ 1,17% cu, 15 ft. ore 1.81% copper
107 - 112 ft, depth ¢ .93% cu,

112 - 117 ft, depth ¢ 1.35% cu.
117 - 122 ft, depth ¢ 3.00% cu, 30 ft. ore 1,62% copper

HOLE No. 6 - el o ok ook ook o e s afe b o sfe e sl ofe ol sfe s s s afe o ol abe ik s ol o o e sl o afe e ke afe sk ofe e ok o sk e e e o ol kSl sk

122 - 127 ft, depth s 3.40% cu,
127 - 132 ft, depth ¢ 3.43% cu. 10 ft. ore 3.,41% copper
150 - 155 ft, depth ¢ 4,47% cu,
155 - 161 ft, depth ¢  2.07% cu.
161 - 167 ft, depth ¢ 1.02% cu., 17 ft. ore 2.80% copper

122 - 172 ft, depth 50 ft. ore 1.87% copper




FRANK W. ROBERTS
113%2 SOUTH KIMBALL
P. O. Box 754
CALDWELL, IDAHO

GOLD -

640 feet northwesterly of Shaft, In the Shear-zone, in a
three foot cut trench on the Copper ore out-crop, the dump
of the trench pans a very fine free Gold. Dump assays-
Lumps of Copper ore - 3.38 per cent copper
Fines from dump - +135 ounces gold

This area needs exploring,

An Engineer suggests that when the water pipe line and tank is
constructed from the Springs to Mine, that the dirt above bed-rock
on Shear-zone be washed off to expose any surface ore which may
out-crop.

A general average sample from off the surface oxidized ores from
several places along the ore out-crop. Sample assayed 4.12 per
cent copper. From a sulphuric acid leaching Milling test on this
ore the copper recovery was 93.19 per cent of the copper content of
the ore,

The estimated daily copper recovery of 100 tons of ore per-day, in
the form of cement copper on a varying heads assay, would be approxi-
mately:

3.0% ore 3.5% ore 4,0% ore
5400 lbs, 6400 1bs 7400 lbs,

Estimated gross daily income, from milling 100 tons of ore per day:

Copper at 3.0% ore +5% ore 4,0% ore

33¢ $1782 $2112 $2442
30¢ 1620 1920 2220
27¢ 1458 1728 1998




FRANK W. ROBERTS
113% SouTH KIMBALL
P. O. Box 754
CALDWELL, |IDAHO

STATISTICS: Copper

The United States is the largest producer and consumer of Copper
producing about 31 per cent of the total and consuming about 45 per cent
of the world's copper; however, consumption of copper continues to grow
and the return of the United States to a position of self sufficiency

is not likely under forseeable conditions.

The supply of copper known to remain in the ground in the United States
is estimated at about 25,000,000 tons of recoverable metal. The present
major producing Mines have from ten to thirty years of productive life.

Country Production Consumption
percentages percentages
United States 3% 45%
Africa 2
Chile 14% 1%
Canada 10% 4%
Soviet Union 11% 16%
Rest of the World 149 3%

The following Nations use copper but their production is very small -
Belgium, France, Germany, England, Sweden, Norway, Italy, Turkey, India,
Japan, China, Australia and other Nations. The next few years will see
these Countries increasing the use of Copper to the extent that they may
find it difficult to get enough copper for their requirements,

United States' population is increasing around three million each year.
With the World's population increasing and the standards of living demand-
ing more things, the future supply of copper may not equal the demands
for the metal.

The United States may before long drop from first place to third place

in the production of copper. The main reason is the leaner quality or
lower grade ore our Mines will soon be producing. Most of the ore now
being mined averages less than one per cent copper or less than 20 pounds
of copper to the ton of ore., This lower grade ore will increase the

cost of production of copper,

90 per cent of the World's unmined copper is in Africa, Chile and United States.
Most of the copper produced in the United States comes from Utah, Arizona,
Montana and Nevada.

African deposits average 3% or 60 pounds of copper to ton of ore,
Chilean deposits average 2% or 40 pounds of copper to ton of ore.
U, S. deposits average 1% or 20 pounds of copper to ton of ore.
U,S.S.R. deposits average 1% or 20 pounds of copper to ton of ore.

Copper is so widespread in nature that almost every country has some,
36 Nations produce some copper and a few others may have undiscovered
deposits; yet the majority of the world's copper is concentrated in few
places. Probably no two mining people could agree on a listing of the
World's copper deposits in order of magnitude. One reason is that some
of the deposits have not been fully explored,

Economic conditions cause the price of copper to change very rapid.
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PROFESSIONAL PAPER 116 PLATE XLI

EXPLANATION

Gila conglomerate

LI

i Dacite Granite porphyry

Schist i
1’4 rﬁoo/

Fault Contours on lower surface of
main porphyry sill as deter-
mined from drill reports

*80
25

26 Drill hole and number
(Red numbers give depth to schist, if reached. Two
numbers mean that drill entered twice. A number
where surface rock is schist meana that drill went
24 out of schist into some other rock and back into
schist at the depth indicated)
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SECTIONS ACROSS INSPIRATION RIDGE SHOWING RELATION OF
ORE BODIES TO TOPOGRAPHY AND COUNTRY ROCK






