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ORE DEPOSITS 

Ul'aniumore deposits at the Orphan Lode occur in two distinct geologic 
environments 1) within the pipe fil I , and 2) assoclated with the peripheral 
shear zone surrounding the pipe. The latter has been termed the annular ring by 
comp·;;l.[-.lY 9r:.:~o.1. (')9.i ::.~ t. s an.d (-:-:.nc:j i n.ser·,::.: , 
Core Ore 

I~~incipal orebodies within the pIpe inclwje the AI B. and G zones (fig. EE). 
The /i, oreb()dy, or· 'zone 9 oc~c\...tt""·e: in the no!~theast, p;:u···t. of t.he pipe at t.hf..~ adi t. 
level and exteruje downwBDJ to about the 190 level. 8i~:e the mine closed the 
upper portion of the A stope has collapsed to the surface at the edit level. 
It reached a maximum width of 40 ft (12 m) on the 175 level. This was a very 
high grade orebody <portions were greater than 1.50 percent U308) that consisted 

orebody was controlled by the distribution of the Coconino sand fill within the 

l annular ·ing) of the pipe within the Hermit Shale, 

The B orebody, or· zone~ e:'<~tended from .sbaut 30 ft:. (£) In) .sbove the .::l.di t. level 

downwar~ to the 245 level (fig. EE), 1~e principal area of mInIng was from the 

ft. (C 1. Hi,.. This large orehady consisted of some very high grade (greater than 

1.00 percent pods surrounded by 

rocks for the B zone inclwjed Coconino sand fill 8S well as a claystone breccia 

derived f~om the Hermit Shale. Calcified blocks of argillic breccia, resembling 

limestone, were mined on the 175 level in 1957, causing the lime cc~tent of s~ne 

shipments to Tuba City to reach 14 percent permeability due 



importarrt in localizing the B orebody. Pyrite was very cammo) in the B ore~~dYI 

especially lIT the lower part. 

The G orebody, or zone! is essentially a downward continuation of the B 

Below the 245 level the ore In the center of the pipe rakes to the 

northeast and continues downward to the 265 level (f 

simi l..:3r to the B j hut not. cIS hiqh fir-ade (table V). It was mined between the 265 

and 365 levels and the G stope reached a maximwn mean diameter of 160 ft (49 m) 

Breccia derived fr'c% the Hermi t. 811.31e .3nd the E~'.l;)l,~tnade 

Sandstone, as weI as some sa~j fill from the Coconino were the host rocks for 

orebodies below the 175 in the northern portion of the pipe. 

of such are stringers have been mined on the 245, 265, 290, 320~ and 365 levels. 

derived from the Cocc~ino Sandstcme. 

Annular Ring C~e 

Orebodies In the annular ring can occur within the perir~eral sneer 

zone, 2) within collapsed pipe-fill materials adjacent tOj but inside the shear 

zone, and 3) In undisturbed sediments outside the shear zone. 

ore produced f~om the annular ring came from deposits In the Esplanade Sandstone 

outside the shear zone (fig. EE). Here, ore occurs In sandy beds in relatively 

undisturbed sediments outside of the pipe. Ver-t. .i C:.s\ 1 , f~actures appears 

control the radial extent of the ore beyond the pe; the width of the orebodies 

varIes h~~m 6 to 60 ft (2 to 18 m). Clay and mudstone lenses or beds in the 

annular ring are barren and some sandy units are also barren. 

differences have been ~~ted between the mineralized and nonmineralized sandy 



The ore is continuous hc~izontally in the favorable sandy sectic~s 

but, t.he ver·t i c:.::\ 1 corre . .i n"l.~ i t.~'l 1 :::; 

Koffor-d 1969) compared the annular rIng to a 

stack of washers, with the alternate ones being are bearing. 

The arulular ring on the claim has been mined on the 190, nne: ,{..,.,: .. _, , 

350, 375, and 420 levels. The orebodies are generally about 15 ft (5 m) wide, 

~)t reached a maximum width of 60 ft 18 m) on the 350 level. The mineralization 

was so intense on the northwestern segment of the annular ring that the entire 

section of ·ock <referred to as the 350 stope--table UUl between the 310 and 350 

levels was entirely mined out. However, an intervening 7 to 10 ft (Q-3m) thick 

mudstone was barren on the south aroj southeast segment, separating this section 

of rock into the 310 amd 350 levels. The bottom of the 350 level are zone in the 

claim is marked by a second barren mudstone bed. 

On the northern perimeter of the pIpe, off of the originat patented claim 

separaticn between the different ore levels is nat distinct resulting In the 

stope (table UU and fig. EE). 1~e intense shearing on the pipe 

boundary here has resulted in good vertical continuity of the orebodies 

throughout the mudstone as well as sandstone. The early drilling detected this 

(K.()ff(")r·d l 1. ~~)Of) ) • The massive orebody in the Park was mined out through the No. 

1. stope (fig EE) that extended from the 225 level to the 365 level. 

had an average width of about 50 ft (15 m), with a maximum width of 200 ft (61 

m) on the 320 level. 

Bleached Supai sandstones outside the pipe are very common. 



However~ on the 245 level, near the C raise, Chenoweth 

a small accumulation of plant fragments that were mineralized with uranium (fig, 

HH) . 

sandstone beds of the Wescogame Formation of the Supai Group. 

been mined on the 375, 400, 420-430 1 525, and 585 levels, but these orebodies do 

not have the horizontal continuity of those in the Esplanade Sandstone. The P 

serIes of drill holes (table XX) was w1successful In locating additional ring 

zones below the 585 level. 



Mineralogy 

The Orphan mine mineral assemblage can be thought of as a fine-grained 

version of the Mississippi Valley type deposits found in the Viburnam trend, with 

a later uranium and copper sulfide overprint. Specific examples are the Buick 

and Sweetwater mines. Although there is considerable controversy over whether 

the Viburnam trend deposits should be considered true Mississippi Valley type 

deposits, the purpose here is not to argue deposit classification,· but rather to 

convey an image of the Orphan mine mineral assemblage to the reader. 

Unfortunately, in contrast to the farge showey display crystals of such minerals 

.':\ ~:~ '/:) ;:".;\ r-' .i t. (:~ '1 ca l cite, chalcopyrite, galena~ and siegenite col lee 
t.ed fr"'ol'ii 

rv1i:::,,~:: i~3S.i.pp.i \/.::J,11ey t.~·fpe ch~i:}()e:;it:.~3 I'flOSt. mij;'"l i:::r·aL:.~ discl..;tS~3ecl belo<il '.;1(3];'"e r)r-' e~::;~~jt in 

crystals smaller than 1 mm. Most minerals were identified by reflected light 
petD~graphy using a lOOx objective lens and(or) yith the electron micD~probe. 
Orphan f"line Gangue Mine ra ls 
Orphan Mine f1eta 11 ic Mi ne rals and the ir St.oi c hiometry 

The 40 minerals identified to date at the Orphan mine are listed in Table 
Kl as gange or by their major cation metal. Few minera l s found at the Orphan 
mine are pure end members, with the exception of galena and chalcopyrite. Most 
contain either other metals substitu ting for their major metal cation or arsentic 
substituting for sulfur. 

Pyr'-i te Gr oup 2ti.·-jd M,::U"'C;::H:';.i. t .e 
PY'J:"'it.e is the mo~::~t. per'vasi'.le rnet;::3.11ic mi!:"'lr-::::·ral in the, CJ:cplv;u'"l pi.pe. It 

impregnated the sand fill matrix within the orebodies, filled fractures, formed 
2;rfl,;:~(11. cube~:::; Cii' rn;:3. ~:;!;)1"'ie l'"'adi;:?I1J..y "'-b.l.:":'l(:j (:!ed nodule:;:;, .:3.nd lcc::ally c.:ccT'c>ded an.cl 
r~placed detrital quartz graIns. In places the sand fill is totally cemented by 
pyrite. Much of the bladded pyrite may have been marcasite, as small marcasite 
blades are i~terg0~wn with the pyrite. 

of puce ·but. 

interg~~wths of pyrite with bravoite, vaesite, cattierite, a~j villimaninite; 

each of these minerals forms discrete mineral boundaries within the c ube? yet 

Althouah bravoite IS no lonaer 



recognized by the International Mineralogical Associationis Commission on New 

Minerals and Minerals Names as a discrete mineral it 1S used in t h is ~9port as 

in the past literature to designate a member of the pyrite group with D)ugh l y 

equal amounts of Ni and Fe. The cores of these pyrite group cubes roost commonly 

are occupied by bravaite with the lowest Ni-bearing pyrite fanning the rIms. 

Marcasite associated with pyrite appears to have little, 

compositional dist i nction from the pyrite. 

fractured by a later fracturing event and are clearly pre-fractln~ing, while some 

Some of the pyrite fractures resemble dessication craCKs. 

instabiity of the Wi-bearing pyrite is suggested by occasic»1al corroded bravoite 

remnants or c liliic molds occupyIng the pyrite cores. 
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Table ! 
Minerals of the Orphan ~line 

IDENTIFICATION 
MI~'ERALS C(}~POSITION PRlMA..~Y SECONDARY HOST ROCK LlB MEGASCOPIC RmURKS *!U'I'P.O!UTY 
Arsenopyrite 
Azurite 

FeASS ' 
2~C03·Cu(CE)2 
BaSOh 

x Coconino sa x x Granger, MeL~od 

Barite 
Bort"1te 
Calcit.e 
Carbon 
Carphosiderlte 
Chal canthi te 
Chalcoei te (1) 
Chal<"Gpyrite 
Chrysoco11a 
Copper (native) 
Covellite 
Erythrite 
Galena 
GypSUM 

Hematite 

C~FeSh 
CaCO, 
C -" 

K2F!6(OH)12(S~)h 
CuSut.·;R2o 
Cu2S 
Co.1FeS2 
CuSi02·2H20 
Cu 
C'-J.S 
C02As20S·&i20 
PbS 
CaS 04 
Fe03 

Limoni te 2Fo203• )H20 
Malachite CuCO~.Cu(04)2 
MfI!la.nterite (1) Fe50fi·7H20 
1-1 areas1 te (?) FeS., 
Metazeunerite CU(002)2(As04)2- 8H20 

x 
X 
x 
(1) 
x 

xC?) 
x 

x(1) 

x 

x 

x 

Molyhdeni te (1) MoS, ' x 
Nickel-5k~tte~dite~tentative)CN1,CoOls3 x 
Proustite 3Ag2S.As2S3 x 
Pyrite FeS2 x 
Pyrolusite (1) Mn02.(H20)x 
Rhodochrosite KnCO 
Sie~enite (Nl ~o)3Su 
Sphalerite ZnS 
T~nnantite JCu2S.As253 
Unknown / 

x 
x 
x 
x 

X 58", argi1li te x Ashw11l 
Corey, !vans, others 
Ivana 

55, 1s X x • ns in wgs 
Sa x 

xC?) 55, ar~ x 
(1) 55 x 

x 
x 

x 
X 
X 
X 

x 
x 

x 
x 
x 

x 

x 

Sa x 
Sa 
5s x 
Ss x 
Ss 
5s 
5s x 
Ss; arg, 11 
Ss, Is x 
5s, ls, arg 
Ss, la, arg 

5s, Is, arg 
5s, ls, ug 

'I 
Ss 
5s x 

? 
5s X 

Ss x 
Sa, 1~, arr x 
55 (1) 
Ss 
55 (1) x 
Ss, (?) x 
58, (1) x 
58 

(cont) 

x 

x 

X 

7. 

x 
x 
X 
x 

x 
x 
x 
x 

x 

x 
x 
x 

x 

Large xls in VUf!S Corey, others 
Corey 

In drill core 

Corey 
Miller 
Carey 
ETIJlI, Mcleod 
Miller 
Korr.rd, Ashvil.l 
Carey, Evans, McLeoc! 

On mine vallI Ashvi1l 
Fine gr. dissem. McLeod, others 
Selent te in wgs Koftord, Ashwill 

(Red paint on faults, 
botryoidal Ashwill 
Noted to adit - ,6$ ft_ Ashvill, others 

Ashwill 
Kofford 
Granger 

(Frequent megascopic 1dent. 
\.as Torbernite Corey 

1 ident. Kofrerd 
May be Ii ege n1 te Evans 

Evans 
!line and mae~ive Several 
Dend.rite~ (1) Xofford 
Small ale Ashwill 

McLe-"d 
Mcleod, Evans, Ashw111 
McLeod 

x ~Nhi te chalky, non-calcareous, s tructurel~ss, 
Kofr.rd ,II)J,." , II, 
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Table I (cont) 
Minerals of the Orphan Mine 

IDENTIF'lCA nON 

of 

MTh1lU.LS CCMPOSITION PRIMARY SECONDARY HOST ROCK UB MEGASCOPIC RDWtKS 
UrAnini t. ( (U~) • (U03) Xf? } x (Sa, ls, 

*lUTHORITY 

Wulfenite 
'.eunerite 

PtM~ 
0u(U02)~a208·8H20 

x 
x 

arg. x Sooty variety eonnon .. Evans" c.,..-c.:s 
5s 
55 

x 
x 

Ashvill, Korrard, M111f'T 
May be metanunertte.!vana 

* Authority tor identification - ­
Corey, A. S., AEC 
Evana, LeMar, USiM, Tuscon 
Mcleod, H. B., Stantord Conn. 
Miller, R. D., AEC 
Alhvi~l, W. R., A.EC 
Granger, H. C., USGS 
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TABLE 6 

Compar ison of production sta tistics f rom the Orphan Lode Mine, 
Coconino County, Arizona. 

Source Tons of Ore Pounds U308 Average Grade 

Chenoweth, this report 495,106.63 4,257,571.47 o .43%U30 8 
Cotter Corp.l 500,432 4,286,254 o .428%U30 8 

Scarborough, 1981 509,025 4,360,000 o .43%U30 8 

1 Personal communication from Erik W. Bruner, 1985. 

'. 



SUMMARY OF COMPANY STOPE PRODUCTION DATA 
ORPHAN LODE ClAIM INCEPTION m: DECEMBER 1961 

"/:'J4'u 
..... , .. (as.lIRe 5% "20 l . 

Area Wet Tons Dry Tons %ti30S 

101 Dr. 2fjO 266 .40' 
140 Shaft Pillar 864 821 .270 
115 Shaft Pillar 827 786 .315 
179 Stope " J,250 , 3,088 1.14 
A Zone ., 3,523 3,347 " .707 
B Zone 53,865 51,172 .182 
190 Level 216 205 .IS 
225 Lev~l .- 8,304 1,889 .263 
245 ~ve1 ,12,987 12,338 . o35D 
24~)~ St~·J!e ' . ,, 3,060 . ,_. ~, ~1 . f{f: ~', l.~jl 
~90 Level ,l,51-t. 1,495 .273 , IJ / , t- .~ 
JI0-3:l0 Level 25,SQS 24,318 .402 / 
350:"365 Level 56,:?26 54,080 .35~ 
400 Leveli F-se s 12,852 12,209 .327 
F Rse (225-400) 1.177 1.118 .i06 

185,303 176,039 .343 

Foo, 

T . ~~ 1 

r-' ~r ' t>, 1 IHM shows 195,627 DT @ .412 ~or total. It appears that 19,586 tons was 
omitted from Company records. Most of it WCiS probably early production, 
although it is apparent that some of it CallIe from later y~ars. However, 
assuming tbat the missing tonnage is entirely the ear 1y production the 
following ;aloulation is made: 

Total to date (IBM) 195,627 @ .412 
minus first 19,588 tOllS - , l~,588 1.020 

Remainder i76,OJ9 .344 

This grade checks very well with the average of the con!pany records, 
although it may be a coincidence. 

\' .' 
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• 
SUmARI (F C~AIfY srO'E PRaxJCTIai B'tA. 

ORPHlN LODE clAm 

A,-.ust 1962 thru Septellber 1963 

AsS1fte 
5% Vater 

Am !{!!t Tons .Drr Toy %0308 

245 level 62 59 0.080 
265 1eTel 982 933 0.159 
285 level 129 123 0.439 
350 - J6S level 3.552 ~ ~ 

4,725 4,489 0.238 

For the same period I1Jl shows 4,434 DT @ 0.2l9 which is a ,ood check. 

Froa inception tlull December 1961 this same area (245-J65) produced 92,231 DT @ 0.366. The total production of this area fro'" inception thru September 1963 is 96,720 DOi 0.360. 



• '. 
SUHhlRY (F C01PANJ ST(J»E i'ROWCTION III TA 

U .5. Park Semce 

Inception (Aurast 1962) thru Sept~r 1963 

ASSlIIe 
S% Water 

A!n Wet Tgy Drr T2na ~ 

225 level 1,606 1,526 0.401 
245 leftl 492 461 0.301 
260 - 265 level 8,520 8,094 0.746 
285 - 290 level 1,277 1,213 0.449 
310 - 320 level 7,501 7,126 0.«1 
3SO - 365 level 21,012 19,961 0.581 

"-
400 leTel 1,852 1,159 0.553 
525 leTel 1.317 1.251 ih;rl§1 

43,577 ' 41,391 0.568 

For the sa'1le period IBM show8 42,608 DT @ 0.553 which is a 
reasonably close check. 



.. e PORsPITHANsll/19/6l 

from }lonthly Keport,' Caatagne to Prior 

Recent Production !£!!! !UlO8 ~ 
.1u&. 1962 .oe.,el . 260- 1 cut l58 .·U / 

(Park) 260- J Drift 544 I.OS " 
260 - , Drift 141 .09 .;' 
l2O- X cut 198 .26 

Sept. 1962 })eyel. 22.~ - Leyel 1'l- 1.26 ,-
(Park) 260- l..nel 264 .85 " 

.l45· , , Drilt 81 .l9 
260- J Drilt 22.5 1.05 .-
l20 - !.eYel 90 1.19 
290~ Leye1 81 .14 

· 400 .,. '.::Xt cut 152 .28 
400 G Box Hole 11 .20 

Oct. 196~ Devel. 215 - Level 116 .10 /' 
(Park) 245- r drift 315 .ll 

265- Le·lel 54 .51 .' 
290 - :.evel 49l .l9 
l2.0- ' Leyel 504 .12 
l65' Level 240 .10 
400 Rae 92 .06 

~10V. 1962 Devel. 225 -' Level 161 .20 .. 
(P~k) 245- }' drift 16 .08 

260- Level 102 1.51 .,. 
2~- Level 150 .81 
3~- Leyel ill .11 
365- LeYel 151 .22 
400 - 30 drift 1l .24 19 
400 8 ' 4l:~ft l40 .l2 242 

!>evel 4QQ ~ };fill . 'j ZQ l Z " 
C ~~ . ~=, ,~._..!~~:_~r..:-~ .. ~~:J 

Dec . 1962 Deve1 400 drift 20 .11 197 
(Park) 400 - 30 drift 205 .76 201 

JbS - 1/2 Rae 45 .11 
llo--- Level 416 .1l 
290- LeYel 112 .ll 
265 - 1. cut 20l . ll / 
260- J drift <W9 1.08 · 
2Z5 -- LeYel 492 .4l 
350- J level 2ll .15 
400 - JO Rae 148 
400 '2 Rae 70 , 

Jan 1961 Deve1 400 E drift 128 .48 85 
400 - 30 drif t 91 .l8 314 
400 B chute 45 
400 - 30 12 Rae I b 
.tOO 12 Rae 12 .1l 
400 ,: J tmg Rae 39 

' / 

• 

" 

Ju. 1963 
(cont'd) . 

Feb. 1963 D 

March 1963 D 
( 

Stope 

1 t Coml'll 
'-., ._ .... . 

April 1963 n· 
(i 

Stope 

I 
\~o= 



.. •• -2·· 

Recent Production 

. Jaa. 1963 
(conttd) 

Feb~ 1963 Devel. 

350-- . No. level 
350 "" F level 
350 111 J level 

, 365", Level 
265-, Level 

. 265- Rse 
290- Level 
260- Level 
260~ Kse 
260 - J1ng Rse 
225 -- Level 
225 .- Rse 

400 - 30 drift 
400 B chute 
400 - 30 /14 Rse 
400 - 30 #3 Rse 
350- ' No level 
35~ J level 
350-- F level 
320 - Level 

J3j 
35';; 
286 
145 
410 , 

47 
253 
542 

54 
. 64 
331 
124 

481 

35 

842 
601 
842 

2 

• %U308 

.42 

.33 

.20 

.13 .,' " 

.46 ;" 

.71 ./ 

.08 

.45 .,/ 
4.25 ./ 

.20 ./ 

.31 ,,/ 

.19 ,./ 

1.01 

Waste 

45 
.89 60 

.77 

.96 

.47 

.14 

95 

~ lJlQ. slot ' 
265 - Level 
260- Level 

';J34 
261 
156 
150 

.32 I! f ~") i..!, . ..- : ..... , . .'~i ') 

March 1963 Devel. 
(Park) 

225 - Level 

550 Level 
400 X cut 
430 drift 
430 1/3 Rse 
4.)0 . #4 Rse 
350 .r . No. Level 
350 -..; F 
320- Level 

Stope Preparation (Park) J 

o 
29 

o 
18 
13 

1,961 
967 
498 

.65 

.10 .: 

.35 " 

o 
.67 
o 
.38 
.33 
.62 
.76 
.25 

513 

23 

.. , 
.JlQ..& .2.bil slots ' 1( -;!AI~'/ ].34 .68 

1.25 

• ; ... ~ ~. • ':' > !~ ; : . :. i 

350 '" ' Lev~l 347 
. ) g~.& ~~~_"' _____ .'$'w.-...w..---- ' , ..... ....,..., .... _ ._ ... . I; . .... ." ....... ,- .... ,.... .... ~ •• r~ .~ ... ~ •• ~~ .~'.~\\ 

COml ':lny Ore I 
L . ' 350 J Zone _J~1.--.. ~L- f - ...... . . ~ ............. -""~- .~' ... .... ~.,. , ... --.~~~~~ ..,.,.,. .. 

April 1963 nevel SlSO _(f..~_~.5) " 281.31 216 
(Park) ~ f1 .uQ..;, 1 !1 ,' ~' 883 .80 , I ,~ ", '. . • 

Stope Preparation (Park) 
350~ F level 95 .24 
350 liM Level 1; 938 .65 

.,J1Q.,.& ~ level (,~,298 .35 , ,,: ., , 
.-

t' ._--' -: .-tlt.Q~M1.4J~~ {~ _ ... _ 48,_~_ .. _ _ ._8_J 
'\, Corr.pany Ore -, 
. 350 J ore pass 397 • 22 J 
~"" ~.-....., .... , ....... _~"'~""'U"' .. .... p."'"~-................. --.~ ... ..,...~. ___ "' ... • ~~""'''''.:4~_''''''''''''-~ 

" '," r ', "'l' ~' J) 



,.0:_ • " 

, .• 

• Recent Production 
Hay 1963 Devel ~~ 

(Park) ~- Level 

.. ~; ... ",'. 

Stope .f,eparation , . 
: -GiW)6.~ '~4 'f/ " 14 
. ' StoPi1lT ... 350.. . 

Jtme 1963 »eve! 
-(Park) 

'. <1W ' Rle ~ Subl ' 
;. ; 320~ .. · Drift· . 
-: 265-. ' Drift 

Stope' PreparatioJ', 
'. 350 ... , Level 

. !2!!! 
248 ' 
274 

"': ·126 
690 
136 

%UJ08 
• 48 
.35 

' ~18 
, .68 

'\ ,.88 ,." 
• '. .. , ~. l 

920. ..' ". ~'69 

1.22I-i · ····:'!~'4 

, , . 

~.: 
194 ' . 

" 

204 ::. 

,I;, . 

StO)nng .. ',. 
!o.3SO· ... 

~:.' »evel ' .,..;....;:-...o-~~~-~----~~~~~---...., 
eoa.pany · Orll: . :: '~"i> . , . 

, JJ5 X cut 
265 . Drift 
350 So Level 
285 Drift & Rse 

July 1963 »eve1 
(Park) 

~ Sub 
430 Sub 

August 1963 
Deve1 
{Park} 

310 ft, 320 Drift 
285....,; Drift 
265-. 

Stope Preparation 
300-, Stope 

Stoping 
350-'* Stope 

...-_---6j:" - Slots 
~ompany Ore 

350 ' So stope 
265 Drift 
285 Drift 

,~v ' Sub 

Stope Preparation 
350~ ·Rse 
400 Rse 

Stoping 
350"-- Stopes 
265- Slota L--Company Ore ... 
265 D ift 

. _ 3_50__ So .Stope 
. ~ . 

. :.. .~ -:~. 

. , 
. c·1- ~ .. 

466 ~13 './' 
630 .12 ., 
10 .38 ·r 

91 .32.r -
524 .25 
12 .96 16 

124 .95 14 
188 .97 
192 ~79 ./ 

571 .41 

1,157 .48 
946 .83 / 

252 .31 ../:" 
3,16 .23.1 
16 .40 ;/ 

34 2.50 

80 .16 
22 .24 28 

1,498 .41 
1,732, .98 ' 

6 .15 ,,' 
776 .35 <' 

; . if ) ~. ' ,,~ 



. • " • 
Sept. 1963 

; ",;.'0' 

. ' 

-4-

Devel Sub C525:J 
(Park) 550 Level 

Stope Pre~ation 
JSO-', Leyel 
265- ' Level 
400 13 Rae 
320";'" Rae 

Stoping , 
35~ Stope 

• 104 .37 

. ~' . " 

<315 ": ~ ,' .. : ";,.14 ',7' :c.: 

90 '.38 V'" 

' 102 .29 
, 80 ", .68 

;.;':~ 

3,631 , .69 

·'lf~4°.~~-So~.S-to-. pe-·-~"':'-8-9"--··':-"' -.-22-~ ""'i 
; 285 ' Drift ' ',}~, ' 22 ,:: '. _ ,:~~.~ ~ _, :r 

: ... 

14 
22 

• '. r • .~ 

""",', :.; 

.' I ~ 

-'", ! ,?. 

. ~ ... :lsI 



• au 1 v • .,.... h. . - •• 

.. . FC., III ......... ,..... £ dr •• " ...... 1'" .... ~~. " ".:,,' . " .' , ,''.. ~ , ' r .... '." 
~ .. - ... 52 .2 ' We SI" 

r;' 

r.. .... 0 '" 0.11 ' ., 
'" o.u ", 0." as, . , 
~. G.IJ 0 J .., 18, 0 ,.., 

0.]1 . l»-)IO . ! •. ~ .~ l4 0.10 " '51' 101 . C) . 
' . . -,,0""'-' ".t':_ 0." '-1~ 0 .. 15 : .... . ". 

~ " 0.09 a,' o.n . m 0.16 ,as 
~0.a5 .,a 0." ,a, ' : L§Q ......Jl ....... 

-. '!bta1 .t "'- Jro,l" o.~ 1,912 0 •• 
Brelb'. oN ..... 
.... IJ"C ., ""1~ .,m 0." -m 0.25 

eorta1a .... Mdpe6 PJ'Oba~ eM1tic:al eN )aft __ as.I dDee tbe ~ "........ !hne'" ~ .. Ml.cwaa 

,. r ~ 

ftft - ,a, .. S25 J.ftItl.J Otjtal to.Ie dahl - ~ MI ~ l .... la _ t.t.Mw •• -.... 

!be pe&t of \be .. aJ.M4 QD tba as, .. 525 1~ ... bea ~ *11At '*' .w.d IA tbe ses ... t..w '8 ~ .4 be8Il hlsber ta.a U. ~ ~ .t tbe pro1»bla ..uUea1 Oft bloeta. Abet, ~ ~ tbe nrret .... nth tboee of th laUst (lo-l-6,} Oft ~ ~, .a.z. ... Mea oeD ~ outalc111 .. ore naeIW at ,~,lJt .a4lUGaal Woelta. 

'lbIt "5 lawl ....... 4e'Nlopei dace tbe pNftoua ..., .. tlCll. ~ eoN spUta of W. Oft .... ..."... eeM1c1enblAt 11..,. elWNtioa M4 • tieecpdUbrl_ ill ra ..... le tit .. ct ptlea1. eMll7. 1be ~ ~ tfta~ th1a 18 t.he __ , _ tile ON 1a 'tl\1&a -..d appnn to ... 1.- lIIrII~ 1 ... 4 8D4 tM ban ... ccata.tM abt.DIaat u .. lte alterd1aa. 1!d.a lArNl WUt be .. ~, 1ArN1 or tM r:dJII .. ., turtJter on 1 • .Iraowa b6kM it. 
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StIIkUr loN63 am RESERVES - Orphan lode CW. 

TODS %l1J08 

Abo" 24S leyel 4,079 0.26 

Abo1'e 350 leyel ll,S05 0.J6 

Abo". abd Below 
400 level 9,537 0.52 

Total: '25,121 0.40 



.. 
• • • 

SlDtilRY 10/1/63 am RESERVES - U. S. Park Senice 

I.U"~ld 
lAY ~ 

AboYe 225 level 5,409 0.40 
Below 225 level 3,689 0.30 
Above 265 level 8,476 0.75 
Below 265 level 3,476 0.45 
Above 290 level 
Below 290 level 
Above 320 level 9,351 0.44 
Below 320 level 9,257 0.58 
Above 36S level 18,417 0.58 
Below 365 level 
Aboye 400 level 
Below .coo level 4,822 0.55 
Aboye 525 level 
Broken ore stored 

underground 16.000 0.57 

Total: 78,897 0.55 

Rounded: 79,000 

Inferred 
Tons ~ 

5,408 0.40 

7,968 0.45 
9,851 0.44 

8,964 0.55 
2,466 0.55 

792 0.37 

- -- -
35,449 0.47 

35,000 



-2-

~tion BreakdovD, Dec. 61 - )fay 59 

Monthly Ileports - casta~e to Prior for ' Dec. 61 and before 

(All Wet ,Tons) ~ . ~I· / . ', .. 
- . 

U~l!!r B Zone 365 Level 350 Lelel S. 350 Level E. 225 Sto5 _-
l'.2!!! L Tons ..1- '" ~ !... · f ~ 1- I2!!! 
1,324 .09 486 .17 ·7S4 . -41 1,244 .20 44 .26 

1,082 .12. 148 .10 512 .46 228 .18 514 .21 

(350 Level) (B. Sub) 
688 .12 580 .15 3,094 .34 68 .08 1,344 .24 

(350 Level) (North :slDpe) 
936 .17 1,258 .13 766 .36 326 .19 

\ (~50 Level) (North stope) 
1,354 .24 668 .16 4,170 .3'1 J40 .10 

j ,352 .27 350 .16 910 .25 2,568 .209 
II,eOo .336 

2,042 .11 520 .29 

1,836 .19 46 .12 
11,806 .336 

2,981 .17 336 .15 
4,392 .163 

3,990 .19 

4,414 .23 

3,184 .11 

1,710 .11 

2,734 .11 

1,880 .13 

2,220 .18 

2,309 .18 

2,566 .22 

1,276 .18 

3,039 .15 

3,198 .23 

1.793 .1" 
46,908 .175 



~ 

-. • 320 LeYel 285 Stop.! · 

1!!!..:- ~ !2!!! ~ 
314 .16 44 .22 

... ~ .12 850 .33 
(Sut.) 

220 .05 274 .22 

206 .20 
. (Sub) 
308 .19 

524 
1,476 .277 

.17 

82 .12 
(325 Sub Level) 
720 .09 

(320 - 290) 
1~882 .27 

(320 - 290) 
2,266 .25 

2,552 .30 

1~422 .46 

254 .18 

264 .18 

11,206 .260 

-3-

400: & Dr. 

~ !.. 
630 .30 

(It'z) 
1~126 .80 

(Wz) 
334 .61 

(Wz) 
24 .26 

(Dr & Rae) 
394 .35 
(Dr ff Rae) 
218 waste 

5J 968 .506 

400 Dr. 235 N. Rse 

!!?l!! ~ 
732 .86 

910 .60 

834 .37 

384 .ll 

268 .07 

226 .07 

106 .19 

! 400 - XC 
32 .21 

I.9J!! 
222 

~ 

400 - Xc / 825 .31 ~ .~:. j 

not 400 level 

~ 
.21 

' , 

;:.-

310 ~. Sub. 

.I!m! l.. 
88 .10 

" 



.J ..... 

• -4- • 
350 , Rse 320 Shrink 285 Level 350 Zone 400 A Rae " too JO Rae 

I!!!!! ~ Tons <' ~ 

68 . ~: .04 · ~,142 .15 98 .22 1,.808 .27 '. :?" 14 .23 926 < ~12 
: (S~) 

n356 ··· .12 
424 .101 :r 

'S20 .19 

884 .20 

3,600 .39 

. (350, 245 Zone) 
5,334 .D 

3,581 .38 

2,662 .30 

1,000 .30 

2,886 .34 

472 .42 
23,047 .354 

172 ' .. /, .07 

11 
(Slot) 

.. • 05 
(Drift) 

100 .29 

(Drift) 
43 .08 

'(Drift) 
200 .30 

1,512 ., ,.1449 

! 'J .. 

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

~ "" -



.. 
·0 

lever B 

TOl1S % 
556 .20 

~ 
Tons % 
902 ~ .48 

• ~ 
Tons % 
200 .27 

'" 1.228 . • 17 908/ .66 1,080 .24 
',:: ,, 1,784 , .179 

594 .17 768 .14 
(D ,North) 

471 .55 358 , .34 . 

296 ' '.38 906 ~ .23 

818 ~9. 2,633 .51 

(350 D'. ft E) 
328 .47 1,974.42 .-

4,317 .645 
1,048 .35 
8,967 .367 

," 

-5- • '" 

140 Level , , 
400 Box Hole A Stope : Shaft ' Pillar 
Tons % 
117 .02 

Tons % 
931 , .35 

, Tons % 
, 3.J.4 < . • 27 

,; ,~<, 
,50 ;'0'.60 ";i'. 530 x> :'.21 

. ' 864 '.,: .270 
160 .3i ';' " '·~,~.:t 

•• ~ 'r 

177 ' ~ ~5 ',5" 

,'I, 10i!' ".50 

158 - .81 

52 .81 

" 237 1.00 

JJ5 1.05 

431 .51 

(100 A Stope) 
263 1.00 

(100 A Stope) 
622 1.0l> 

3,523 .707 

:'~' . ' 

,.', 

, . ~~ " 

;:, ) 

:~-

I . • ~ 

330 D 

Tons % ~, 
L" -. 

64 10 .'" 
.', t · 

• i~. 

, ," ," , 

; , 

.:" 



.. 
j50 E Rse 
Tons ! 

8 .12 

- ' 264 ~32 

~c1l1 ' .16 

290 • 26 

451 • 31 

784 .53 

414 .66 

(375 E Rse) 
8 .08 

2,360 .429 

400 L Rse 
Tons % 

48 .12 , 

14.C8 
62 .ill ' 

• 400 J Rse 
Tons % 

266 .08 

-6-

400 M I{se 
, Tons % 

14 .60 

76< .23 ' '1 

302 .118 " 

o!')' . 

: :. 

-400 Ii Rse ,;' ;', 400 F Rae 
Tons % : Tons % 

6 .21 . 364 .17 
. ~~ ',,', . 

: .. J}{ 23J - .22 
- ~" 597 .190 

',l,;', 

, 400 20 Rse 
Tona~ 

- ,62 ,' .15 

(-400-20 Dr.,) 
~ 16 .10 

<, 78 .140 

. "! .', . 

,,' ~ . : . 

; ,' 



., 
, ~ 

335 Level 
Tons % 

16 ; .20 

'48 : .07 

22 .16 

858 .15 

~Sub) 
4 4 .ll 

1,498 .144 

. ' 
225 ihLeTel 
Tons .. ~ 

-7-

435 Level 
Tons % 

484 ".30 -,'306 .18 

(w Sub) . 
418 ~36 

(Sub) . 
344 .16 

iSab) 
6~ .19 

(Sub) 
1,448 .l2 

(Sub) : 
1,174 .39 . ' , 

,> 

(Sub) 
558 .24 

(Sub) 
198 .15 

5,514 .291 

190 Level ' 310 Level 
Tons % Ton, % 

" 

245 F Rae 
Tons % 

,,· 216 ' .15 ,,':- 76 .18 "' ,c',: 16 ' .ll 

256 .25 

, (S Dr.) 
.1,204 .34 

.,', 

419 .25 

459 .25 

1,912 .59 

2,112 .64 

3,942 .46 

743 .71 

(Sub) 
875 .98 

(Sub) 
195 .70 

20l .91 
13,078 .548 

, 



. . 

400 DD Sta 
,T ~ 

52 .06 

4(){) Rse 
T % 

62 .28 

402 .19 
464 .202 

• -8-

400 £ Rae 400 K Rae 
T ! T ~ 

226 .08 124 .19 

56 .16 

llS .28 
' 400 • ISO 

• 
r Zone 245 Zone 

T * 202 .25 
T % 

< 48 .06 

526 .20 ' 61~ R~gl 
(HE) , (F as'e) 

620 .25 '453 .90 

(Level) (F aae) 
458 .. 23 34 .08 

(Annular ~,177 .706 
310 '.'20 

(AnnIIilIt Ring) 
812 ';lIL 

(Annual ~Ring) ,,: 
570 '.15 ' 

(HE) 
40 .08 

(245 SE Drift) 
116 .10 , 

(NW Drift) 
320 .14 

(SW Drift) 
205 .42 

(8 Dr) 
59 .13 

(N Stope) 
Z33 .21 

( :; Dr.) 
209 .34 

(N Stope) 
308 .40 

(N X-cut) 
5J .07 
(X x-cut) 
53 .18 

(N .x-cut) 
243 .SO 

(N .I-cut Rse) 
506 .65 

(8 .I-cut) 
344 .19 

(N X-cut Rse) 
568 .46 

6,561 .295 

175 Pillar 
T % 

'711 .30 , 

43 .40 

, (Shaft Pillar) 
10 .50 , 

827 .l15 



*. • 
B Stope 
(Conttd) 400 Service Rae 

r %"." " T % 
1',408 , .21 · :~~·'~·;{.~'Y 4~ ':';' . • 18 ," 

,,' .1,262 .17 

515 .31 

376 .J7 

(x cut) 
115 .12 

, .. , 

635 .30 

, " 862 .32 

(245 B Stope) 
798 .78 

(245 B Swpe) 
1,250 1.40 

(245 B Zone) 
1,012 1.68 

;s..~ 'f. ""e,..: 

86 . • 12 

736 .12 

575 .14 ' 
1,839 .140 

5,173 .249 

3,060 1.33 

-9-

D Rae 
T % 

51 ~ , .30 , 

• 
2-45 

(~nt 'd) 400 B!!! 
T % T % 
'(N, Dr Rae):·;. '" 120 : :<'<~20 
122 .32 

,':" (X~cut 'Sr 
' .. 452 ~25 " .' 

, (x'::'~ut 'S) y: 

' 155 .18 ' 

(N X-cut Rae) 
206 .50 

" (I Rse) 
. 169" .2l . 

(AS &C Rses) 
16J .38 

(N Rse) 
315 .39 

(Incline) 
17 .05 

(N .x-cut) 
29 .09 

(N Dr. & Rae) 
ill .79 

(X-cut & Dr.) 
200 .l~ 

(N Dr. fI aae)] 
344 .4J 5/59 

(X-cut 6 Dr.) 
481 .~:t 

2,766 .J19 



• 
400 CRse 

, . ' t~. 

306 Rae :/ ,.' 

T % T "% 

20 .m9 8·4 .47 

-10-

179 Stope 
% , % 

<May 1959) 
277 .94 

• ~ .. 

,,~. 

.\ .. 
. ; 



'J , .. 

~~.-; ,. April 1959 

'- .",' ;; ., 179 St '·' "" . J . ,~; . ,. ,{~ .. ¥",. . ope .. · 
"'?": '~ ' : '~;~: ::' 245 B Stope ,'" ' 

. 245 Dr.' " 
, ' . 245 .I-cut ". 

224 : 
445 
399 
317 

1,318 
(1,3d5) 

~ . ' 179 stOPe ' '. 348 .j, . 
. ' . . 245 X~ut . . .. \ ".,' · 631 ~· . 

, ';, 245 Dr (fa B Zone , ,:: ~ 485 , 
. ': ", 101 Dr . ., ,,; " 172 

~)"~." . . ~ 1.676 
(1,636) ' 

,~ l!!»ruaiy 1959 

179 Stope 
,245 Level 

JarlUary 1959 
179 Stope 
178 Dr. 
245 Level 

Dec·ember 1958 

179 Stope 
179 Dr 
101 Dr. 

' 166 
876 

1,042 

.. ; 

1,080 
20 I-

291 
1,372 

(1,391) 

JOO 
835 
~ 
1,22.3 

(1,243) 

; r, , , ,~ 

TO HAY 

',' .:L 

.48 ' 
. ' "",~. \ . 

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

'/1 • 

·'l~ ••. ~ 

.... • 48 "" ';' .. :" . 

1.97 
.70 ' 

--:90 

1.00 f 

lOw gr. (.20) 
1.00 

., Li59/ 
1.50 
...:1l! 
1.59 (1) 

) .. 
'~. (..; ' ,- ' .. ,,'-'. 

'~, {" 
' '':.,:'t_;',j . 

. ".to 

~;,,:il,t~~. ,,' 
.".; . 

j'.. . . ~. 



Orphan Lode Mine, Grand Canyon, Arizona 
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