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‘The Buresu of Minos has boon doveloping doposits of btritical and csecntial
minorals in the Unitoed Btatos since 1939 A preliminary’ examination of tho
Union lond mine was mado in Noverbor 19k end Jenuaty' 1943 by We Te Denson, a °
Buroau of Minbs enginoor, vho rocommonded dovelopmont by dlamond drillinge
 The Buroan condudted a.drilling projoct at tho kine from Fobruary 12 to ¥ay 16,
1 19’:’. no' m 1‘-:1!\ 800, 12’, T‘ 17 no.. R, 19 B., Mount. Diablo .B&GO Q.D‘
Moridian, in southorn Washoe Cownty, Hévey :abqu_t 15 miles eouth’ of Ronos ‘

The Union load mino, also known as the Commorvoalth mine, has booen an
intermittent producer of zind-load-silver ore €ince 1860, During World War II,
are was shippod to emoltars near Salt lake City, Utal.- : : 6y

The Butoan drillod 21 diamond-&rill Holes having a total langth of 1,349
foot end 20 long porcussion-drill holos vwith a total longth of 359 feot: The
progran vas dosigned to tost for horumtal'm‘vmichl oxtansions of the -
ore body and to prospect for parallel are bodies, ' As a result of this progranm,
oxtonsions of the aro zano vere established, but no parallel cre-bearing :
structures vere found, The areds drilled were limted by drill sites avail-
able. ¢ e, WAL G L e .
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' gpscial acknowledgmenit '1s Hade’ to Johin Somers), mmeger’. of the mine, for .
cooperation in all phasés df the drilling; to A, Co'Jolnson, chief, Rono ' *
Branch, Mining Division, for his aid end diredtion; ‘end to A. Os Rice; acting
supervising engineer, and’ his wtaff at the Rare m‘h‘oqlm Motals Experiment

Station at Reo, for snalytical wark. .
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tented land comprising the Unicd mining claim, Unlon #dllsite, the K. -
1/2 of the N, Ee 1/h and the B, 1/h of the N, By 1/4 of sec. 13, T. 17 K.,

Re 19 E., Mo Do B, & M., was ovned'ty the Union Lead Mining & Smelter Co.y &

corporation, uthiaom;aom,_,p?g;q?nt_,- _94-\;.‘;3.,_3.,16;,- socretary.
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The Galena Mining Distriét; in which the vlaims are sifuated, vas estabd-
1ished in 1860, and a short time thereafter a emall smolting furnace and
later o i1l were erected, 'Both ware unsuccessful, and the operation was
abandoned, The Nevada Opwpglth_mnms‘“&,lﬂnmg Co. operated the mine in
1906 and 1907; and later: Noms doveloping was dome on the proporty by the.

. SRR ;

Troaivell. Tukou Gaiy, [The Woeent oopeny,soquired the, xine in 1973. 10
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approciable production was made until 1943, tut since that date sovoral
thousand tone of oro has bocn shipped, At the time of tho Buroau's projoect,
the mino vas not in production, but, accarding to Somers, tho company sub-
soquontly plarmod to install e flotation-typo mill, -

PHYSICAL FRATURES DR

: Tho Union load mino ie on & low hill a fov miloa oast of tho Blorra
Noveda. Altitude of the mino workings rangoes from 4,900.to 3,300 foot. = As
tho claims oovor an aros of ‘modorato rolief,. tho uppor workings aro oponod
through adite, but tho two lowar laovols exro devoloped from a winzo, Dosert -
climtic ccnditicns prevail; tho summors are hot, and the annual procipitatiod
18 slight. 8now docp cnough to hindar mino oporations is infroquont. Yegota-
tion is sparso ond consists of tho usual dosert growths. ¢ gcheg

« 4

An amplo vator supply for mine ‘and miil o-pm'a'ﬂ.'om' 1-19.15111;1:10 froma

epring in Galcna Crock and from the lowar mino wvorkings. . : X
A short spur track from tho Virginia & Truckoo Railroed .oxtonds to tho

milleito at the roporty. No tolophono facilitios or transmitted olectric

povwar aro availablo at tho mino. A gravoled rosd oxtonds 0,5 mile from th
mino to U, S. Highvay 395; tho Junotion is 15 milos south _at‘ Rono, »

Housing accommodations for four families aro provided at the ming; . tho
romeining omployces live in Reno and Cerson City.

MINE WORKINGS AND, PLANT

. Undorground dovolopment on tho proporty consists of throo adits, an.
tnolinod winzo sunk from the loweat adit, end two lovols, Nos, 4 and 5, which
voro drivon from tho vingo, Burfaco warkings aro canfined to & trench and &
smll opon ocut, from vhich somo oro was minod, No. 3 lovol, tho dcopost in
tho mino, is foot bolov tho outcrop, nouuri.ngulg:g the dip of the or'o
'm‘. " t N K 3

" Tho mino 1s oquippod for a production of about 60 tonn par day. Follow-
ing is @ list of tho moro important, items of oquipmenty. . hals

e e Y ints
4 o ) i o) e '.~ i e : 3 gL ‘!““ i " b 1 o
300-h, pe ' Diosel-clectrioc plant. . .. . . T q.r’ ' )
Comprossor, bolt-drivon from olootric motéds - .0, ' ‘1,0
Smll battory locomotivo'with charging equipmont, ~ '
ghop, with gas and eloctrioc wolding oquipnmont. '
Gravity-typo mill, pertly dismantlod.

8undry mine oars, -drills,. end '."“39“'_'1:“\': oy .
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" DESCRIPTION OF 1HE DEPOSIT . .~ '~ ..
Tho mincralizod zino in vhich the zinorload-silver are ocoours strikes ..
N. 40° E, and dips 55° 8, This zcnae is limitod the hanging wall and foot-
vall by fonlts that hayo slightly divargont strikes that cause & gradual ~ °
widening to tho southwost, Tho country rock is shale, harnfels, and altared
1gnoous rocks intrudod bty andosite dikes and ovarlain in part by rocent flow *
rocks and agglomarate. EL : ‘ : :




Tho righor-grede ore occurs in irrogular shoots, the minoralization of
which apparently was controlled by cross foults striking northwost. Lowor-
grado oro was formed by mincralization of o notwork of small fracturos that =~
occur in tho oro zono. ) :

Widths and lengths of Btopes are determined by eampling the walls when
stoping is in progress, except where the ore extends to the limiting faults.

CHARACTER OF THE ORE

An oxidized type ore is found along the outcrop, end in some areas it
extonds downward to the No, 1 level. Lead is Tresent as corussite, zinc &8 ;
eml thecnite and calamine, ‘and copper as malachite and chalceanthite. This ore
is stained by oxidized products of iron end arsenic. e .

Sulfide ore occure VYelow the oxidized ore. Lead is present as galena, :
the principal zinc minerals are sphalerito and marmatite and copper occurs
es chalcopyrite. Pyrite is present in most ore, and arscnopyrite commonly
occurs in irregular stringers. The ganguo mincrals aro quartz, various
eilicates, end traccs of calclite. E iy

Tho higher-grado cre contains a high porcontego of ‘marmatito, and the ‘ore
minorals aro rolativoly fine-grained, In the low-grade oro most of the zinc '’
is proscnt as sphalerite ranging in grain eize from 1/16 to 1/10 inch.

8ilvcr is associated with tho galena, and tho amount presont incroosos
vhon the percentagn of load increegos; howover, no dofinito ratio vas dotor-
moa. A : 'v. . ; ,

The rango of minoral content from ore shipmonts mdo in 1945 is as followsi

Ouncos por ton ¢
‘ . ... Frome To-
GOM...QOOOd‘COO- om 0-0275 o
Bi1lVvirascscsence °o78 J g M.B S0 U P
e S s

? . . ; e Per t b iy A
Loadecedscevccee 002’ . ¥ i .hj '
ZinCeessenrscocee 603 ) 17"‘ alF

- COpPPOT'escccceces OOJ-B ' b 0083 &
InBOl\IblO..oooo. ”-5 # &‘2
"IrNesecescscses 8-9 . 13.
Sulfurececsscces 505 " " 1"-
Limosccccsecscee. Nane 1,0
Araonic..-......‘ Nono- h.9

Two composite aampl'ds, ono repx;osentme diamond-drill cores from all
holes cutting tho ore zono and ono of outtings from parcussion drill holes in
the aro zone, gave the. following analysos: 5 g o AL TR 4 vy

T LAY .: -
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Compoeito of Couposlite of

long drill hole samplces, - diamond drill holo coros
, porcont porcent :
LoAdeecceecoccrcnse | 3.26 1.61
ZiNCesedoscsecscss . 2.62 . y e Wl 2.96
COPPUTr'sessssvsccne 0.06 . . l . A 0.0l&
CadmiuMssessescoce !JO.OH ; » «03
Cobaltesescescccesns 0.01 ) - 0.01
WMOBOUOo;Q TR : R 0.22 . ) : ¥ i o 0.3"" ’
Irm-noooooa';.onioo- . 10.78 Rl " '.' & 5 12098 '
i 50,19 . . - e e R
| 16'29 ' e a1 216600
| 0.37 i ' A
}'tzoo.oto'inucono.oo ' ; 202"5 .‘ . 2092
Suuur.noo_uuoooooo' t i 5.81 A . i B3 h.?l

!

|

|

SiOg...........uo“
Ojuonocoooaoooo
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ArBoniCecscscecens 1.60 e = oy L el
Antimonyeesseccses oo 0.05 o ‘ ; ' b onan Qg
Ouncos por ton . Qunces por ton
Goldecessoscosennsne ! Traco : Traco
Si1lvoreecccsscases | l.hj ) 2,90

1/ Loes then.
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MINING METHODS

The Union lcad mine 4s workod through threc adits and two lovels drivon
of f a winzo sunk from tho No, 3 adit. Icvols arc approximotoly 100 foot apart
on tho dip, somo sublovels have boon used, and tho No, 4 lovol 1s only 4O fout
below the No., 3. Ralse epacing is irrogular and 1s determined by the location
of are shoots., Much of the above development was completed before the present
company started operations.

The No. 3 adit ie the jmain haulsgeway., Ore from the upper levels 1is
dropped to No, 3 through raises and open stopes;, wharease cre from the lower
lovels is hoistod to it. A small battery locomotive is used to tram ore from
storage pockets along this lovel to the mill or ehipping bina.

The oro has been minod by aquare-aq't and. ‘girirkege-stoping methods; the
latter method has been employed for mining tle larger part produced to dato.

... The shrinksgo stopes Wwere ompty, and although éevdral months had passod since

they woro drawn, there has.been no approciable caving. It is roported that
archod back stopes prevent.the barren hanging-wall rock from caving into the

- broken aro.

Levels above tho No. 3 adit aro dry. Abdut 350 gallons of water per hour
18 pumped from the No, 4 end 5 lovels. It is reportod that tho flovw of watar
18 at & maximm just aftcr an oxtonsion of tho lowost level and gradually
tapors off in periods vhen no novw wark is in progroes. It was nocossary to
cap or plug all diamond-drill holos on the No. 5 lovol to prevent an axcessive
flow of wataer, !

3"26 66-




ORE DRESSING

Sovoral small mills have beon in oporation on this proporty, but no
roliablo rocords, oxcopt thoso of tho proscnt company aro avallablo concerning
tho typo of mill or tho flow ghoot usod, Tailings from tho oldor mills con-
tain 1.3 porcont load, 2.7 porcont zino, and 1.36 ouncos of silver por ton,
according to samplos cut by an indopondont company .

From 104k to 1946, tho prosont compeny oparated a gravity-typo mll.
Installod oquipment comprisod: - '

"1 crusher, 8 by 12 inches. ;
1 elevator from crusher to fine-cre big. .
1 set of rolls 24 by 36 inches.

2 Jiga. _

Material from the orude cre bin was crushed to 1/2 inch and then elevated
to the fine-ore bin, From thie bin it vwas fed by a belt comveyor to rolls set
at 1/ inch end then sent directly to the Jigs without sizing. This mill ia
said to have becn unsatisfactory because the ore was not crushed sufficiently
fine and sized before Jigging. At present the mill 1s partly dismantled, and
the manager states that the company is drawing up plans for the installation
of a flotation mill, A sample of tho tailinge from the above mill contained
1.8 percent zinc, less than 0.1 porcent lead, and 0,60 ounce silver per tom.

In 164h4 the Bureaun toaé?d a éhmpio of tho highar-grade ore from the mino
with the following rosultsi _ i - v

A roprosentativo hoad samplo assayod 15,9 porcent zinc, 0,3 percent lead,
0.23 porcont coppor, end 0,6 ownco silvers Minoralogically, this aro cen bo
dcscribod as an intorgrowth of quarte, sphalarite, pyrite, chlorito, galona,
chalcopyrito, arsonopyrito, and irom cxido. The important mincral, sphalerito,
occurs as grains ranging in size from 28. to 200-mesh, Chalcopyrite is finoly
dissominatod in tho ephalerite. , b F R 8w Dt . By

Tho sample, consisting of assay rojoots, vas crushod too finely for
standard float-sink tosts, Howovar, tho plus 10-mosh fraction was checked by
heavy liquids. Of tho fraction troatod, 55 porcont of the voight was rojoctod
with & loss of only 3 1/2 percent of the zino. The grade vas raised from 0,22
percent lead end 10 percent zinoc to 0.L5 percent lead and 22 percent rinc. A
i@ and table test on minus 1/k-inch ore gave somewhat poorer results, »
Approximately 6 percent of the rinc was lost vith & 35 percent weight rejoction,
or 12 percent of the zinc with a 30 percent veight rejection. In no case
vero the tailings from jig and table operation as low-grade as indicated by
heavy liquid tests. . ! (e ;

Beloctive flotation of ore batch ground to mmns 200-mesh gave indicated
recoverios of 96 percent of the zinc in a plus 50 percent zinc concentrate
that contained 0.9 percent oadmium, Over 80 peroent of the lead vas recovered

2] Wotallurgicel tests wore made at the Rare and Precious Motals Station,
U. 8. Bureau of Mines, Reno, Nov, e , 2
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in a low-grado mroduct assaying 39 percent loah,.h.% percont zino, k.8 percent
coppor, 37 ouncos onmr_, and 0.2 ounce gold. ‘ ‘

Both tho gravity concentrato and mAadling also rospondod readily to B
soloctiva flotation giving plus 90 parcont rocovory of sino, 'Actually, gravity’
* troatmont would not bo nooossary for & ero of thie grado excopt to raise .tho" A
| grado for Airoct shipment, <. ¢ ¢’ T ki T U2 STy

) e i $ A2 oy et
s . . ' A _ .
| . PLAN-GP PROJBOT <07, i T ot S Lo
| e sfoplrgman. Py g tapes Nl VRIS
B In Novoubor of 194k end Jenmary of 1943, tho mino was oxaminod bty We To

 Bonson, an enginoor of tho Burcau of Minos, ‘and ' rocotmendations’ vare made for i o Ay
% & caro-drilling program to tost tho horisontdl end vortical ‘cxtonsions of the - ;
1 oro zono and to yrospoct tho vall, rooks for posaiblo parallel ocgurroncos. o ‘
In proparation for tho Puroen's coro-drilling trojoct, tho mining company
drovo a crosscut and oxcavatod a drill station on tho Ko, 5 lovel. Thoy also
suppliod corgrossod ady for drilling. - Noar the ond of tha project a mumber of . g

long peroussion drill holos wore usod to ‘sezplo aroas vhar'o rolativoly shart’ -~ |
o=y gssiupriossr S a S TR S P Ll foFvas e gt T N i
S o By Ve s H [} @ ¢ " TR 3.‘..“ Ve ”:.‘:--\.. figies .:”‘ Yot i ) ;,’-c-“c.., e
..M. PROJECT WORK DONE BY THR BURBAY-OF MINES - & < “7wo' b0 o0 2 !

. ! F r R > wla w U
Twority-cno dlamind-arill holos with & total length of 1,349 Ldot and’20
long holes with a total longth of 339 foot waro drilled, Figures 1:(mino map) -
i shows the location of drill holos; figuros 2 to L ghow locaticns and enalysos .
t of long holos; oxcopting long holo K; which 48 chown in figuro 153 and ' --. . ;
figuros 5 to 18 show tho diamond-drill holos in soction with tho analysos of " ¥
samplos. Holes 1, 2, &, 12, 17, 20, O, and Q vare drilloed to choock for : :
perallel- aro structuros on tho footwnll side of tho main aro zone, - Qnly A
‘ tracos of mineralization wore cut dy these holos. Holo 3 was 4rillod to ' a0
‘» ::Zermno_ the location of the ?anglnsﬂ&}lihcrddr to lelp'plan holos By 6y v
7-...‘ ‘.l' . . 3 g e e, N 3 Aied & 4 R, o ’ % n il g J l
\ ' ‘
!
|
2
I

T sk e T g (;...L‘.L\f:"_
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| _ Holea 5, 6, end T were drilled to' test the ore’ scné Hulow thé deopest 'L
: mine workings. The tcné was out by each hole, tut fio high-gralde cre shoots : .
vere found, Holes 8, 9, 10, and 11 ware used to check the: southwestern . -
extension of the  are-bearing structure. The hanging wall vas located, and =i’
lov-grade mineralization vas found to extend: as'fer to the Soutlivest a8 4% - " -
vas wauﬁm-m ar1ll, 0 .w}';_" wliihe B ~|.;".n. p By 05 Q0 RS 8008
. ’ TR e 4, SR Rl R Chhag oot g I3V - gsaity By GENET A
“Holes 13, 14, 13, 16,’and Rvere drilled to”locate the hanging vall and :.
footwall and to sample the’ cre rone in en area ‘centaining many smll, trens--.

I
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-
i
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‘T, verse, ore-bearing fractures, These holes vere designod to dut doth the . »
fracture system end the main &tre gones 'Holes'1l3 and 14 located the footwall, ' - . 3
holes 16 and K tho hanging vall. ALl five holes cut low-grade mineralization. :
Hole 16, which cut the fractures noarly st right angles, had & higher peroent- °
ego ocroe recovery thad any of- the ‘other’20 oore-drill holoes’ ' e,

Lo e s ‘s

" Hole 18 waa drillgd & short distanco up-4ip e an are’shoot to cbtain 8 » o
samplo, Holo 19 was used to_test for parallel structuros m the hanging-vall . .

sldo. . ‘xolo 21 mdm& “;'10““ and m 'o..the -(T°'Q Scne nw-‘.&.“ o
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Figure |. - Composite mine map.
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Map of a portion of No.| level showing locotion of percussion type drill holes L toT.

Anclyses of somples from percussion type drill holes on No.| level.

Feet

Length

Percent

Oz. per ton

Lead |

inc Gold

l Silver

LONG-HOLE

Inclination « 43°,

' MR

(] L

27

0.00%

1.23

6 - 10

A 3.4

0.0

10 - 19

-] 03

5.9
. T

390

LONG-HOLE

Inclination + 10°

8 -8

0.01

S - 10

$ 39
3 X

[ LONG-HOLE

Inclination + 43°

0. -3

)

T
) §

S - 10

x
) 66

0 - 13

3

I

LONG-HOLE

X
inclination 4 10°.

o - S

s | =x ]

T

inclination « 49°.

[ LONG-HOLE
o - 5

S -9

3 2.2
4 0.

LONG-HOLE

Inclination « 10°

0 - 6

T L

LONG-HOLE

inclination + 438°.

o -3

3 X

S - 10

k-] X

10 - 1%

-]

is_- 18

3.0
3 0.2

_LONG-HOLE

Inclination + 36°

0 - 4

s - 10

6 X

LONG-HOLE

inclination « 43°

5 - _10

T

10 - 18

S 3.3
=) 1.0

0.003

45 | 223

T

% = less than 0.1 percent,

T e troce.

SR SO

Figure 2. - Map showing locations of drill holes L to 1N
' with log and analyses of samples.
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Scale in feel.

Map of No 4 level showing location of percussion ftype drill holes Mo M to J.

Analyses of samples from percussion type drill holes on No 4 level

Percent " 0z per ton
LEAD | ZINC GOLD | SILVER

Feet Length % Recovery

LONG-HOLE NO H Inclingtion + 35°
0O - 4 4 80 ’ 1.6 0.85
a . 7 3 87 38 8.7%
7 - 11 4 68 : X 1.80
I - 155 495 T2 : 40 3.95
LONG-HOLE NO. Inclingtion < 35°
o - 62 2.0 115
4 . 152 11.70
8 - 69 ] 30 4 40
13 57 48 6 40
18 T7 : .3 i 195
23 42 : ) 080
27 52 25 240
inclination + 35°,
o 79
4 66 0.5
6 63 4 1.6
T 83 04
18 66 0.4
2! - 94 5 1.5
26 - 2 - 49 03

x = less thon O.i percent, Te trace, N = none detected.

Figure 3. - Map showing locations of drill holes H to J,
with log and analyses of samples.




20 40 60 80 100

Scale in feet.

LH-A LH-B

Mop of a portion of No. 5 level showing location of percussion ftype drill holes No A te G.

Analyses of samples from percussion type drill holes on No. 5 level.

Feol Length % Recovery Percent l Q1. per ton,
LEAD | ZING GOLD | SILVER

LONG-HOLE NO. A, Inclination « 43°,
(¢] - 25 48 0 30
28 10 ! 40 ; 030
10 12.8 ) 1" : 1.80

2.5 15 i 136 ; 0 95
5 8 159 : T
8 205 136 N T
205 228 128 . ) 0.23

LONG-HOLE NO. B. inclination + 45°
o - 4 40 T2 ; : T
4 - 8 40 83
8 - 13 50 %S
13 - 18 50 13
8 - 22.8 493 TI

- 25 293 78
23 - 27.6 26 a7
HOLE NO. ; inclination + 10°
0 - 4 40 T4
4 - @95 2.8 88

LONG -HOLE NO. Inclination + 48°
0O - 5 30 84
5 - 10 8.0 as
1o - 18 5.0 T
1] - 21 6.0 63

LONG-HOLE NO. E. inclinotion + 485°
o - 5 8.0 49
5 - 10 5.0 87
10 - 1% S0 68
15 - 19 40 64

LONG-HOLE NO. F. inclination + 45°,
0o 8 5 0 ] 43
9 - 7 2.0 ‘T2

LONG-HOLE NO. 6. inclination <+ 20°
0 - 8 . 64 3.8
[] 10 : 87 [
10 19 2 g 64 2.8
15 21 3 al 2.0 2

21 27 ] . 89 58 { 0.01

27 32 78 i 4.6 4 0.003
xe= |ess then O.| percent, T = troce.

Figure 4. - Map showing locations of drill holes A to G,
with log and analyses of samples.
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Stope—~
- '.“".
[

Mele Ne. I6.
A No 3 level

8000 Feet

400
()

()

<

Se¢ analyses —\
S

0.0.HOLE NO. 1.
Nesew, 71, +3°. Fa

\__. No. 8 level.

'I
\%.\\ 4300 Fest

% WYk T
O 20 40 60 80 100 "’0 \ \
Scele in feel. \

VERTICAL SECTION IN PLANE OF HOLE NO. I

ANALYSES OF SAMPLES FROM HOLE NO. I\

LENGTH | PERCENT | PERGENT | Oz/ten | Oz./ton
. LEAD ZINC eOLD SILVER

0.20

0.70
T

0.4 0.3
0.4 0.3
0.4 0.3
0.4 0.2
0.3 0.8
0.3 0.2
0.3 0.2
0.2 0.2
0.3 0.2
0.3 0.2

10-18
15-24
24-36
36-42
42-30
50- 85
85-89
59-64
64-68
€8-71

S =« Sludge.
T « Trace.
N « None defected.

T

wies|oijajiciaipeo|®
2|Z|2|2|Z|2|H|Z|-]|

(AL AL A I A A ]

M
Figure 6. = Vertical section through drill hole |,
with log and analyses of samples.
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Stepe !‘_. \,,.:J
A
o o, \O\ 0 e B tevel smanidens..
Y o-—n.\&{u Ne. I8
q'ﬁp N\ ©O+D.0. Hele \ye. 13
M"q- s N
" N s N\
)
o,q’ N \
s “‘Wlﬂl\uul (8]
) ole —_— N\ 0
2.2.:.:'. :“;'-.'"'- One . N \0,' \\ 4900 Peet.
3 nelyses.
se enely ‘ Ore. \\"o‘,\

RN

.,

0 20 40 60 80 100
[ e s m— i a— |

Scale . in feel.

0.0, Mole m.\:\o N

D.D.Mele No. 7 -l(o

\
VERTICAL SECTION IN PLANE OF HOLE NO. 2.
ANALYSES OF SAMPLES FROM HOLE NO. 2.
FEET LENGTH PERCENT Qz/ ton,
LEAD ZING GOLD SILVER
0- 88 8 x 0.2 0.03% 0.06
10-15 S ] 2 X 0.0095 T
15-165 8 1.5 x 0.1 ¥ 05
165-22 S 53 x 0.2 N N
22-27 S 8 % X T 0.1
27-3% S 8 X 0.2 N 0.2
35-45 5 10 x # 0.2
45-47 8 2 X W 0.8
$ « Sludge. ; i .
x o Less then O.I percent.
T o Trece.
N o None defected.

Figure 6. =« Vertical section through drill hole 2,
with log and analyses of samples.




Stope, approximate location

\
s, ."‘
| \vuum No. K.
Ne. 3 level \CJ o—D.D.Hole No. 6.

\ o «—N\— D.D.Hole No. 18.
\o «—— D.0.Hole No. 3.
\

0.0.Mele No 14, —= o\ \

\\\

\ \ ,__&Su onalyses.
No.B Level O 0.2 foot stringer
\\ \ \ ‘/f-m\ |phol:9r:)°. Lo

O 20 40 60 80 'IOO N \ Y
(= = wem— = mm—— | \ \ D.D.Hole No 3

Scale in fest , 8 78°E, 102/, - 14°.
s .

VERTICAL SECTION IN PLANE OF HOLE NO. 3.

ANALYSES OF SAMPLES FROM D.D. HOLE NO 3.
FEET LENGTH | X RECOVERY PERGENT 0z. per ton
CORE OR SLUDGE| LEAD| ZINC | COPPER | GOLD] SILVER

34 22 | 2.4 0.08 L10
30 33| 38 0.10 2.40
31 02| 24 - 2.20
53 x .40
80 6.2 .50
50 3.8 2.95
.99
1.50
_1.60 |
0.7%
2.40
Q.78
1.7
Q.29
T
0.0
N
0.4
0.10 |
T

-2
-2
-6
-3

0.32
.11
0.08

Ol|—|siN|N

bilo

35-4
)

8
C
S
c
C
C
-10 9
6-10 C
10-18 8
10-11__C
C

S

C

S

C

8

S

8

S

)

80

0.00

- pISIN

2.7

2.8

2,0

3.9

2.0

4.0

40 0.2
2% . 3.6 -

2.3

4.3

0.3

X

0.8

R

X

]

11-19
15- 20
15-20
20- 26
20-26
26-31
31-36
36- 40
70- 80
— T4-T4.2

28

olejr|r|a|n RIS

<lzlz|zlZi<Z|4|Z|a|4Z |24 =H 2]

84 3.4

°
[

Sludge.

Core.

Less than O.) percent.
Trace.

None.

No analysis.

Figure 7. - Vertical section through drill hole 3,
" with log and analyses of samples.




Sleps locetions sre eppreximate, oo
pertes ere inessessible.

v\
Stepe \

Ne. 8 Level
See enelyses _.__._____l b
NN

Scele in feet.

0.0.Hele Ne. 8 —no_ \
N2I*w, 139/, - 41°, \

VERTICAL SECTION IN PLANE OF HOLE NO. B.

ANALYSES OF SAMPLES FROM 0.D. HOLE NO. 8.

LENGTH | % RECOVERY PERCENT 0z. per ton

CORE OR SLUDGE LEAD ZINC SoLD SILVER

7.8 47 ) 1.0 ;! T

38 31 1.0

11.0 48 1.1

5.0 44 08

4.0 ot ()

90 39 0.2

9.0 32 L

Sivdge.

Cere.

Less than O.1 persent.
Trace.

None detesied

Figure 8. - Vertical section through drill hole 5,
with log and analyses of samples.




L

N\
\ No. 2 Laevel

' S
\%‘; "‘\Roiu.
SON
\

5 N f ;
i No. 3 Level. &—D.D.Holo No 6.
(ES—— \ " $000 fest.

S Lo N L
. L." \ \ L

| o\
No. Level \0
s 5 \

\ \O'D.D.H. No. 3. "og feat. ~‘

Stope.

0__20 40 60 80 _l00 \\\

Scale in feet.
See onclnu—é/.

~—D.D.Hole No. 6. ;
NST°W, 151, ~ 59°. !

| ——— 4800 feel.
| VERTICAL SECTION IN PLANE OF D.D.HOLE NO. 6.
|
| ANALYSES OF SAMPLES FROM D.D.HOLE NO. 6
} FEET LENGTH | % RECOVERY PERCENT 0z. per fon
‘ CORE OR SLUDGE| LEAD | ZINC GoLD SILVER :
| {
s 69- 73 S 4 13 x x T T
, 73- 78 S [) 62 X 0.2 T T
7 78 - 87 S 9 44 x 1.7 T L&
o = 87-101 S 14 39 x 0.6 T T
[ 101 - 106 S ) 48 x 0.7 T T
106- 111 8 ) 41 x 1.1 T ¥
P i1l -116 S ) nr x 1.0 i ;
116 - 123 S 7 88 _ x 0.2 T T
123 - 130 S 7 39 x x T 1
130 - 136 S 6 59 x 0.2 T T
136 - 141_8 ) 78 X ¥ 1 T
8« Sludge, n+ Less than O.i percent, T =Trace.
|
Figure 9. - Vertical section through drill hole 6,
with log and analyses of samples.
|
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$10°E, 13, + 48°,
~LMH Na N, see enslyses.

\.\ O\ Sudlevel.

e 3 Lovel \\\

Ne 4 Loeve! \ \
\J
\ \v,‘\
Ne. 8 Lovel \D

o\

\ %
. g

G, e\
[) D.0.Hele Ne. 7
Scole in foot \ T NIO°W, 13V, - 40"

X
Ny

See enelyses

VERTICAL SECTION IN PLANE OF D.D.HOLE NO.7 AND L.M. NO. N.

ANALYSES OF SAMPLES FROM D.D. HOLE NO. 7,

FEET LENGTH | & RECOVERY PERCENT Oz per ton

CORE OR SLUDGE | LEAD | ZINC | corPER | arsenic | cown| siLver

as 49 1.3 - - 0.30

as 40 ar 0.10 3.4 0 40

a9 45 40 - - 050

(1] 50 5.2 0.10 10.18 0.53

94 31 3 - - 0.35

4 42 42 0.9 0.40 0.68

99 30 3.4 - - 0.5%

99 20 2.5 0.14 3.92 A 0.68

- 104 26 a9 - - 0.20

- 102 74 1.0 0.18 9.52 0.15

- 104 T4 L] 0.1 0.98 N

@iooleoiw olewojw a|e
B woeioRa wiw oo
oo |oe |oe oo foa fou [ononfon]oe foe o

- 109 32 L] - N

ANALYSES OF SAMPLES FROM L HO

0 ) -] | [ 1.7
) 10 ) [ X 3.0

8¢ Sludge, Ce Core, e lesa thea 0.

Figure 10. - Vertical section through drill hole 7,
with log and analyses of samples.




\t dge of stope.

\ Ne. 3 Loevel

\see onalyses g“."."fé', r:':, :'gr,

\ . OL— D.D. Hole Ne. 18.

\ 0«=—D.D. Hole Ne. I3.

8000 foeel,

0O 20 40 60 80 100
L e ==~ e = |
Scole In feet.

'VERTICAL SECTION IN PLANE OF D.D.HOLE NO. 8

MMSAMPLQS FROM D.D. HOLE NO. 8.
FEET LENGTH % RECOVERY PERCENT Oz per fton

CORE OR SLUDGE LEAD ZING eoLD SILVER

0- 4C
4- 6 G
6- 12 C
12- 18 8
12- 13C
13- 18C
8- 258
8- 25 C
26- 308
25- 30C
30- 33 8
35- 438
43- 478

100
100
78
66
100
10
39
8
89
50
589
60
62

2.7
1.0
4.0
1.6
0.2
2.2
R
.9
X
0.5
0.2

0.6

T
0.50
0.40
0.30

T

T

T

T

slolalalalwlv]a]-loja|nis
3¢ |30 ]oe [oafoe e Jou fou foafoa]oe]oejmm
zzz-nz-lz-l-lz-d-q-o

Co Core, 8= Sludge, x o less than O.i percent, N = none detected,
T = trece.

Figure I1. - Vertical section through drill hole 8,
with log and analyses of samples.
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5100 feot. ‘

Edge of stope.

D.D. Hole No. 10.
SI8°E, 54 Horizontel.
See enalyses.

3000 fee!.

0O 20 _ 40 60 80 100
SCALE IN FEET.

VERTICAL SECTION IN PLANE OF D.D. HOLE NO. 10.

, ANALYSES OF SAMPLES FROM 00 MOLE NO 10,
FEET  LENGTH| % RECOVERY PERCENT Oz.per ton

CORE OR SLUDGE | LEAD | ZING | COPPER|ARSENIC | GOLD | SILVER

70 8.8 - -
6.2

2.4
2.0
2.0
0.2
2.9
1.3
4.0
0.3
12.9
8.3
3.6
3.2
3.2
03
20
X
0.2
X
L

8 » sludge, Co ewb, 2 e less then 0.1 % s == no enalysis, N» none detected, T - frace. L
B e e S

Figure 12. - Vertical section through drill hole 10,
e "with log and analyses of samples.

4. 80
45- 88
5. 118
S-11GC
11 - 188
1l - 18¢C
18- 248
18- 19C
19- 21 6
21 - 24C
24- 28 S
24- 28C
28- 31 8
28- 31 C
31 - 36 8

31 .- 36C
36- 388
36- 38 C
38- 518
38- 41 C
81 - 548

»n
-

2.30
1.78

63
82
58
29
60
80
33

~n

41

50
60
43
T7
40

40
36
40
49
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\\“\\ Stope
N N

X \\ \\
b . ~ Stope.
Na 2 u"'\(‘{b ~. \'

N ~;;\

Mll.\ \\.:b % ~
N (s, LOpa
stope . N\ COONS

T e

3000 feet. e g\ D.D.HOLE NO. IL \

s li°wW, 97’, Hoerizontel

0O 20 40 60 80 100
[ am————— — -]
Scole in feet.
VERTICAL SECTION IN PLANE OF 0D.D. HOLE NO. Il

ANALYSES OF SAMPLES FROM 0DD. HOLE NO. Il
FEET LENGTH % RECOVERY PERCENT Oz. per ton.
GCORE OR SLUDGE| LEAD| ZINC | COPPER | GOLD SILVER

0.30
0.10
N
N
T
T
0.40
T
2.10
2.70
2.75
1.10
4.00
14 118
60 i 0.30
- 40 . 0.02 ¥
63- 74 82 N_| 070
65- 69 40 : 0.01 | 0.45

___O.Lfrﬂ $9 I
[ S=elvdge, C=core, -« 0o anol sis, == less than O. detected, T trac

S- 14 S
14-20 S
30- 37
30- 34
34- 37
37 - 44
37 - 44
44-50
44 - 50
50 - 85
50- 55
55 - 60
55 - 60
60 - 68
~60- 68

45
42
5%
el
40
a3
58
I
59
20
25
40
54

"
alﬂ’ﬂl-'-

-

—'I-'IZ-QZ-IZ-'IZ—!—IZJZZ

uaouuauauaaﬂquaﬂooo

ololelojw|ojw|oje|ojwiojwiolOv

Figure 13. - Vertical section through drill hole I,
| with log and analyses of samples.




E— 8000 FEET)
D.D.HOLE NO. 12, T
. NaI*w. , \
inclination — 32° o
Depth 100 feet. ' © D.D.MOLE NO. 18.

SCALE IN FEET.
[ o s e S e ———

S50 40 60 60 100  © D.D HOLE NO. I3

ANALYSES OF HOLE 2 SAMPLES
PERGENT 0Z. per TON
FEET LEAD ZINC GOLD SILVER
0- 4 T 0.10
0- 4 R 0.0I T
4-10 0.4 N 0.10
4-7 0.01 it
7-10 0.0l ¢
10- 20 N N
20-27 T
27- 35 N
35- 43 T
45- 52
52- 60
€0- 68
68- 73
75- 83
83- 95
95-100 S
C = Core, S » Sludge, x ° Less then 0.1%,
T o Trace, N ° None detected.

Figure 4. = Vertical section through drill hole 12,
v‘lth log and analyses of samples.
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Apprenimeote outline of stepes

LHole Ne. K
S4°W, 20°, 443 )

Me. 3 Level

e 0.0 Hele Na & =% DO Hole Me. 14

D.0Hele Ne 18 — 2 S4°w, 48',- 00"
secw, o¥,-% :
0D Hele Ne 13.
4 S 4°wW, 143/, -48°

Scele In
/ o~0.D.Helo Ne. L

VERTICAL SECTION IN PLANE OF HOLES WNO. 13,14,13, AND K.
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Figure 15. - Vertical section through drill holes 13, 14, 15,
and K, with log and analyses of samples.
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5'0/”74I-".. .\J/

("3/" Raise.

Na 2 Level /;:;m/

5100 feot

0D.HOLE NO. 18. ot -
S 22°W, 81, NORIZONTAL :
/1——?/0 No. 3 Level.
DOM.8 0~ - 7
P P
7

~ o DO I8

L~ // Q_20 40 60 80 100
/ Scale in feet.

nonr g 7~ 0 DOM I

O DDOH 2
VERTICAL SECTION IN PLANE OF D.D. HOLE NO. 18.

ANALYSES OF SAMPLES FROM D.0. HOLE NO. 16
LENGTH | X% RECOVERY or ton
LEAD ARSENIC SILVER

0.60
19.30
2.88
4.45
g.10
1.30
1.60
0.80
460
3.8%
380
8.15
3.50
0.93
2.19
0.83%
1.30
040
1,03
0.50
205
1.20
1.40
1.39
oAas
0.40
N
020
I

-_uT'o‘. % * less Moa% T trace, N= no:o detecied Tl'o'_._

Flguro 16, = Vertical section through drill hole 16,
with log and mulycu of samples.
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0O 20 40 60 80 100
| - — e a— ]
Scale in feet.

fnn Hole No. 18, projected.

N 20°E, 27) 4+ €8°

2%‘3‘4‘-‘ 43, e \\\ S35, 23, Meri
Sy L

8000 fest, I j ' , \\

\Si\ No. 4 Level.

VERTICAL SECTION IN PLANE OF OD HOLES NO. I7T AND 9.

ANALYSES )
Feet, Length | % Recovery Percent Oz per ton
Core or Sludge LeEAD | zin¢ | a@oLD | SILVER

z
o
~

D.D. HOLE
5- 14
14- 17
17 - 30
30- 40

D.D. HOLE
0-2
2-9
2-9
917
9 -1
.17
17 - 27

D.D. HOLE
8- 12
12 - 23
S« sludge, Cecore, x = less thon O.1%, N ° none detected, T 'ruo.
- s no cnolnh :

20
23
18
25

olajuie
z|z|zl=

z|w|winks

o

85
77
72
63
52
40
e7

Z|=|<]=

W o e PR e
~N|=|V|O|Nv|jo|N

ojavimi~i~in]
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Figure 17, « Yertical uctlon through drill holes 17, 18, and 19,
with log and analyses of samples.
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VERTICAL SECTION

‘\\

W\

N
\\\

Q nat Level.

" 0.0.Hole Ne. 20, projected

0O 20 40
8cole In feet.

NAB°W, 29°, Herizonte

L0 Ne B Level

BT Ay

‘/f'.;

"IN PLANE OF D.D. HOLE NO. 21

60 80

100

ANALYSES

Feot

Lonom

% Recovery

Percent

Oz per ton

SILVER

LEAD . ZING

€oLD

0.0. HOLE NO.

Core or Sludge

5

20

13 -

70

28 8

110

D.D. HOLE NO.

3 -

10 8

71

10 -

18 8

23 8

41

23 -

29 S

1068 -

33 8

33

38 S

50

38

48 S

26

48 -

530ooo-4’oouu°

.60

-l-alalsiz|z]|z]|=2

8e sludge, =x° lou then O.I porunt. Nenone detected, T e trace.

Flgun 18.. = Vertical section through drill holes 20 and 2l.
: wlth log and unulysoo of oquplos. i




Holes A, B, C, D, B, ¥, end G woro used to samplo tho are ron¢ at tho
No. 5 lovol. Holos H, I, and J wore usod to locate end samplo tho oro zono
at tho No. 4 lovol, - Holos L, M, N, P, R, 8, end T woro doaignod to 1ocato
- and aamplo the aro zono cn tho Ro. l luvol. ) :

- B  HERE nmmnmmons :

All holes were drnlod from underground stations. Core drilling wes done
by the cmtra.otor and tho lwg hamm‘-drill holeu vere drillod by, the Burean -
dmnﬂao ' ) o .“‘ PR e . .‘-’_ g Lo S : oy

Standard diamnd-drilling oquipmmt end toc.hniquo vero uaeo. on the core- :
.drill holes. Fabtora that made diammd d.rilling difficult vere: :

1. Numm'cms nmll fractures end hrecciated zones, which roaultod in”
oavmg ccnditicm alrmg tho holos and froquunﬁ blooklng of the bit. '

" Bomo largdr rmlt-twpo fiabtures with several inches of gouge. " (At
timaa eevaral foot ‘of hole had to be reamed bocauge of elippego along a fault.
Comunting 1):0 stop the ca.ving was dirﬁonlt, Y] ’tho cement did not pdnotrato
tho gougo.

e g e we ot . ‘ .
‘ ¢

. Artealan \rnter undor hoads- groat mouah to fm'oo wa.tcn- out Uf the
holos drilled from tho No. 5 lévol. (This factor made 1t necossary to pump
coment into the holos and hold tho prossure until tho cement set. As froquont
comonting was roquired to stop oaving, tho oxtra timo required on each comont
job was an approciableo amount of tho total time lost.)

Tho disadvantagesmentionod abovo waro compensated for by the emall amount
of cementing required to estop water loss in the holes. Only twice was there
a total loss of water return. As a result, the sampler was able to pan the
sludge at all times and aomaratel: determine the points vhere mineralization
began and ended.

All diamond:drill holes were collared at BX (2-3/8-inch) size and
reduced to AX (1-7/8-inch) size as soon as the shattered rock adjacent to the
mne workings was penetrated, Further reduction to EX (1-1/2-inch) size was
made only when drilling conditions made it necessary., Roaming to a larger
size to permit the advance of casing vas necessary in some holes: An attempt
vas medo to use thin-wall casing bits to ream the casing down, but this did

. not prove practical, because the excessive amount of oaved material created
. 80 much dreg that the casing oould not be turned.

As the average ccre recovery in the ore zone was poar, it was necessary
to save the sludge for eanalyses. &ludge vas piped to a four compartment
settling box, and between drill runs the contents of this box were transferred
to a 50-gallon barrel for settling, In some of the hiah-sulﬁde gones
penotrated, the sludge contained a high percentege of slimes that did not
settle. Tests made cn the ovarflow show that a 2Lh-hour period of settling
vas required to permit decanting clear water from the slime. The addition
of sottling agents, moh as lhoked. oarbido, to tho sludge reduced this
periodtolhmn- ‘4 £ L (R ,
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At this mino thorc is a main oro zane trending northoast and dipping to
tho south., Within thie ronc aro aro gshoots and small ore-bearing fissuroa

with a gonersl trond trangvorso to the main structuro.:- This medo it dosireblo

to locato oach drill holo so as to cut across both tho main arc zono and tho
transvorsc fracturce, In somo instencos, two or moro holos waore roquired,
in othors, it was not practicadblo to cut both structurce by drilling.

Long holos, which wero usod to samplo aroas whoro holos not ovor 30 fcot
long wcro roquired, woro drillod with a modium-woight sinkor-type drill
mountod on a scrow food shell and oporatod from a vartical colum. Soctional
stcol wes usod in longths of 2, 2-1/2, 4, and 6 foot throadod for dotachablo
bits ond couplod With slooves. Tho dotachablo bite rangoed in sizo from 2-1/2
to 1-3/4 inchos. This mothod of sampling proved to bo vory satisfactory.
Analysce from barron zoncs botwoen stringcrs of ore indicato that thoro was
virtually no sloughing from tho walls of tho holos. Two holos, H and P, woro

stoppod short of tho dosirod dopth bocause of caving ground. Howover, bolos,,

drillod with a slight offeot waro complotcd in tho samo arcas, Tho stool
wes etuck soveral times end had to bo hemmorod out, but no bita or sections

of stecl waro lost in tho holos. 0 e o S ik g

A semplar pennod tho sludgo from diamond drill holos and tho cuttings

from long holcs, logged tho data, gavo instructions as to samplo longths, and

was rosponsiblo far dolivery of samplos to tho surfaco. bk ,
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