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ORE DEPOSITS

Uraniun ore deposits at the Orphan Lode occur in twn distinct geologic
arviromments -~ 1) within the pipe fill, and 2) associated with the periphsral

shear zone surrounding the pipe. The latter has been termed the annular ring by
company geologiats and ernginsers.
Core Ore

Privmeipal orebodies within the pipe include the A, B, and 6 zornes ({fig. EE),
The A orebody, or zons, occurs in the northeast part of the pipe at the adit
level and d“»@hd‘ dowrward to about the 180 level. 8irx the mine clozed the
upper portion of the A =ztope has collapsed to the su wrface at the adit level.
It resched a mawimun widbh of 40 ft (12 m) onn the 175 level. This was
high grade orsbedy (portions were greater than 1.30 percent UqQy) tha
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of uraninite disseminated throughout a poorly consclidated san
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Coconing Bandstone. The high grade ore from the A stepe was the principal source
of the Orphan uvraniun production in the early vears (table XX). The shape of the
orebody was contirolled by the distribution of the Coconino sand £ill within the
pipe. The northeastern limit of the f1ll was marked by the peripheral shear zone
(arwmalar ring) of the pipe within the Hermit Bhale.

The B orebody, or zone, extended from aboub 30 £t (9 n) above the a

P

it level

3

dowrnward to the 245 level (fig. EE). The principal area of mining was {from the

140 level to the 845 level vhere the orebody was nined ho & diansber of about 200

b (61 m). This largs orebody cons igh grade (grester than

1.00 percent L%Ds) pods surrounded by lower grade and barren material. Host

for the B wone included Coconing sand Fill as well as claystone brecola

derived from the Hermit Shale. Calecified blocks of argillic breccia, resembling

limestone, were mined on the 1795 level in 1857, causing the lime content of some

shipnents to Tuba City to reach 14 percent CaCQT An inoreased permeability dus



to fracturing and the good poresity in the sand Fill appear to have been
topertant in localizing the B orebody. Pyrite was very common  in hhe B orebody,

ezpacially in the lowver part.

The 0 orebody, or sons, Is es

£r

enbially a dovnward conbinuation of the B
orebody. Below the 245 level the ore in the center of the pipe rakes to the
rorbhesat and conbinues dowvrward to bhe 265 level (Fig. EE).  The orebody is

imilar to the B, but not as high grade (hable V). & vas nined betwveen the 265

1]

and 365 levels and the G stbope reachsd a mawximum mean diameber of 160 ft (49 m)
o the 320 level. Breccia derived from the Hermit 8hale and the Esplanade

=11 ms zoms sand Fill from bhe Cocondino were the host rocks for

the B and 6 zones coalesce with the annular ring

orebodies below the 175 level, in the northern portion of the pipe. 8mall pods

=1 mined on the 245, 285, 280, 320, and 365 levels,

of such ore sbring

pavest
it

The host rocks for these snall pods were largely caleoified sandstone-pipe-fi

R

derivad from the Coconing Bandsbone.
Armular Ring Ore

Orebodies in the arrular ring can occour ~ 1) within the peripheral shear
zona, 2) within collapsed pipe-fill materials adjscent to, bub inside the shear
wore, ardd 33 in undisturbed sedinents outside the shear sone. The mosh of the
ore produced from the annuwlar ring came from deposits in the Esplanade Sandstone
oubside the shesr zone (fig., EE). Here, ore ccours i sandy beds in relatively
urdisturbed sediments outside of the pipe. Vertical, ring fractures appears ho
controel the radial extent of the ore beyond the pipe; the widbh of the orebodies

varies [rom 6 bo 80

5
£

£ (8 to 18 m)., Clay and nudstone lenses or beds in the

anmular ring are barren and some sandy unibs are also bary

No megascopic

differences have been noted bhetwesn the mineralized and normineralized sandy



sactions. The ore is continuous horizontally in the Favorable sandy sections

around the entire periphery of the pipe, but the vertical continuity is

interruphted by unfavorable beds. Kofford (18€8) compared the annular ring to a
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stack of washers, with the alternate ones bheing
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The arnular ring on the clain has been mined on the 180, 825, 245, 285, 310,

350, 375, and 480 levels., The orebodies are generally abeout 15 o (5 n) wide

but reached a maximun widbh of 80 f& (18 m) on the 350 level. The mineralizabion

was so inbense on the northwestern segment of the annular ring thah the entire

sechion of rock (referred to as the

levels was entirely mined out. However, an intervening 7 to 10 & (8-3m) thick

muciabone vas barren on bhe soubh and aparating this =seckbion

of rock into the 310 and 350 levels. leval ore zons in the
clainm is nmarksd by a second barren mudstbone bed,
O the northern perimeter of the pipe, off of the originat patented claim

arngd within the National park, the rock was so inbensely wminsralized thabt the

separation between the different ore levels 1s not distinct resulting in the

large No. 1 {(bable UU and fig. EE). The inte

ing on bhe pips

boundary here has resulted in good vertical continuity of the orebodiss

throughout the wall as sandshone.  The sarly drilling detec

conbinuity and hence, this parhk of the annular ring vas termed "the feeder zons"

(Kofford, 189693, The ns

ssive orebody in the Park wvas mined oub bhrough the No,

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

= -

had an averags wvidbh of about 30 o (15 ), with a maxinuan widih of 200 ft (61

m) on bhe 380 level.

Bleachead

& very commnori.  Normally dasrb

reddish-browvn sandstones are bleached vhite, light gray or pinkish gray near ors,

Both increased porosity and frachturing have localized ore within the Bupail




Remains of land plants in the Esplanade Sandstone are uncomnon (McKee, 1992,

p. 98). However, on the 245 level, near the C raiss, Chenoweth (1888) observed

accumdlation of plant fragments that vere mineralized vith wranium (Fig.

Ore in the anmalar ring on lized in

sandatone beds of the Wescogame For Orebodies have

P P

been minasd on the 37%, 400, 480-430, 525, and 585 levels, but these orebodies do

nob have the horizontal continuity of those in the Ezsplanade Sandstone. The F

aful in lecsbing additional ring

meries of drill holes (hable X)) was unsuccos

zones balow 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 wmineral assemblage to the reader.

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

ihe, caloite, chalocopyrite, galena, angd s

sippl Valley type deposibs

= smaller than | oam. Mo

petragraphy using & 100x objective

Orphan Mine Gangue Minerals

Orphan Mine Metallic Minerals and their Btoichicometry
The 40 minerals ldentifiad to date at the Urphan

Kl as ga

~e listed in Table
@ or by their major cation metal. Few ninerals found at the Orphan
mine are purs end members, with the exception of galens and chalcopyrits. Most

1]

conbain eibher obher metals s

substitubing For sul Do
Pyrite Group and Mar
Pyrite iz the nost

LIPYEgnE

ubshitubing for thelr najor metal catlon or arsenbic

sive meballic mineral in the Urphan pipe. It
the sand Fill matrix within the orebodies, filled fractures, formed
amall  cube Or  MASS1LVE e, arcd  locally corroded and
replaced detrital g z grains. In places the sand fill is totally cemented by
' Much of the bladded pyrite may hav as small marcasite

s are intergrown with the pyrits

2

.
: . ) . . S .
he cubes of pyrite are rarely pure Fe8%, bub pore commonly are

inbergrowbhs of pyrite with bravolbe, vaesite, catbierite, and villimaninibe;

aach of these minsrals forms discrete mineral boundaries wibthin the cube, veh

L) T

ared  memnber is no lone

ar1dhe ool lec



racogriised by the International Minsralogical Association's Commission ornn New

Minsrals and Minerals Namss as a

it s used in this report as
in the past literature to designate a member of the pyrits group with roughly
ggual amounbs of Ni and Fe. The cores of thess pyribe group cubess most commonly

are occupied by bravoite with the lowest Ni-bearing pyrite forming the rims.

Mozt of the pyrite group minerals and the marcasibte conbain arsenic, commonly 1-
3%. Marcasite associated with pyrite appesars to have little, 1§ any,
compositional distinction from bhe pyrite.

Pyvrite formed at several stages during pipe minsralization; many grains are

fracrtured by a later fracburing event and are clearly pre-fracturing, wvhile som
By s L

i

ara not.  Sone of the pyrite fractures resemble dessication cracks,  The cubes
of pyrite group minerals appear Lo be some of the earliest pyrite. Later

wgeshad by cccasional corroded bravoite

instablity of the Ni-bearing pyrite ls sw

i!l

remnanbs or cublo nolds ococupying the pyrite cores.
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Tzble I
Minerals of the Orphan Mine

IDENTIFICATION

MINERALS COYPOSITION - PRIVARY SECONDARY HOST ROCK__LAB MEGASCOPIC REMARKS *AUTHORITY

Arsencpyrite FeAsS - X

Azurite 2cmc03-m(ca)2

Barite

Borrite

Calcite

gtrbon K . (OH) (s0y )
hosiderite e

Chetcanthite  CaSOfsSH o o

Chalcocite (?) Cu S

Chalcopyrite CuFeSg

Chryvsocolla CuSi02e2Ho0

Copper (native) Cu

Covellite CaS

Erythrite CooAs 086820

Galena PbS

Gypsun CaSOy,

Hematite FeO3

Limonite 2Fe5043150
Malachite CuC q.Cu(S 4)o
Melanterite (?) FeSOf«THp0
Marcasite (?) FeS,

Metazeunerite Cu(bOZ)Q(Asoh)zoSHzo

Molybdenite (?) MoS

Nickel-sk}tterdi teftentative)(m CoIA33 x
Proustite 3AgSeRs78

Pyrite Fe3)

Fyrolusite (?) MnOpe(H20)y

Rhodochrosite MnCO

Siegenite (N1 @o)3ah

Sphalerite 7nS

Tennantite 3Cu2SeAs;S3y

Unknown /

P

Coconino s x
Ssg, argillite
Ss, 1s

Ss

Ss, arg

Ss

Ss

Ss

Ss

X
b <
X

X

X

Granger, McLeod
Ashwil)

‘Ne in wugs Corey, Evans, others

Evans
Large x1s in vugs Corey, others
b
ey -
Miller . :
Corey
Evans, Mcleod
Miller
In drill core Kofferd, Ashwill
Corey, Evans, McLeod
On mine walls Ashwill
Fine gr. dissem, Mcleod, others
Selenite in vugs Kofford, Ashwill

(Red paint on faults,

botryoidal Ashwill

Noted to adit - 965 ft, Ashwill, others
Ashwill
Kofford
Granger

(Frequent megascopic ident,
as

Torbernite Corey
7 ident, Kof ferd
May be iﬁegenite Evans
Evans
Xline and massive Several
Dendrites, (?) Xofford
Small xls Ashwill
McLeod
McLeod, Evans, Ashwill
Mcleod

x #hite chalky, non-calcareous, structureless,

Koff‘rd Il"“ //’




Table I (cont)
Minerals of the Orphan Mine

' IDENTIFICATION
MINERALS CQ{POSITION PRIMARY SECONDARY HOST ROCK LAB MEGASCOPIC REMARKS #AUTHORI TY

Uraninite {_ (U02) « (UO3) x(?) x (53, 1s,

arg. x Sooty variety common.Evans, Ce—ey . 5
Ss Ashwill, Koffard, Miller s

Wuifenite

PtMo0y, x
Zeunerite Cu(U03),A850g8420 x Ss x May be metazeunerite, Evans

# Authority for identificstion -
Corey, A, S,, AEC
Evans, LeMar, USBY, Tuscon
Mcleod, H, B,, Stanford Comn,
Miller, R, D,, AEC
AShﬁn, wo Ro, AEC
Granger, H, C,, USGS
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140 2} 200 0.27 /Cf oo
175 2 000 0. 31 |2, 400
|90 G 109 0. 20 24, 400
225 g 300 0.2 43, 200
24 12,400 0. 36 87 300
2245 < soo 0.33 29 700
2965 3 000 0.5 33 oo
310 - 320 30,000 042 255 000
350 - 365 ¢S S0 045" 596, Joo
376 - 400 12, 200 0.37 90, 300
420 G Soo 0.3% 44 400
430 ), 100 0.57 /2 Goo
S24 2, goo 0.32 17, 900
5¢¢ |, So0 0.6 16, 000
Lo
A 43 Joo 095 737 000
B 72 000 0.19 259, 200
G 38 soo 0.14 107, @oo
Mo, | ¢ Soo 0.5 G219 300
335 S 300 0,17 )6 cvo
360 89, 6oo 0.48 827,100
TOTAL <495, 100 ©-43 4,220,500

} o
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TABLE 6

Comparison of production statistics from 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 0.43%0308
Cotter Corp.t 500,432 4,286,254 0.428%0,04
Scarborough, 1981 509,025 4,360,000 0.43%U3o8

Personal communication from Erik W. Bruner, 1985.
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POR :.cus;x if15/63
SUMMARY OF COMPANY STOFE PRODUCTION DATA
ORPHAN LODE CLAIM INCEPTION 77-2?6 DECEMBER 1961
4 ¥4

(assume 5% H20)
Area wWet Tons Dry Tons ;308

101 Dr. 260 266 .40
14C Shaft Pillar 864 821 .270
175 Shaft Pillar 827 786 .315
179 Stope 3,250 3,088 1.14
A Zone 3,523 3,347 . 707
B Zone 53,865 51,172 182
(190 Level 216 205 15
225 Level - 8,304 7,889 263
245 Level 12,987 12,338 .35
290 Level 1,574 1,495 213 9. 23 T 4y
310-320 Level 25,598 24,318 -402
350-365 Level 56,226 54,080 .355)
400 Levels zas 12,852 12,209 327
| F Rse (225-400) __ 1,177 1,118 . 706
185,303 176,039 343

- pensd IBM shows 195,627 DT @ .412 fior total. It appears that 19,588 tons was
omitted from Company records. Most of it was probably early production,
although it is apparent that some of it came from later years. However,
assuming that the missing tonnage is entirely the early production the
following -alculation is made:

Total to date (IBM) 195,627 & .412
minus first 19,588 tons - _19,588 _1.020
Remainder 176,039 .344

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




- 9/62" 7/6!3
SUMMARY OF COMPANY STOPE PRODUCTION DATA

ORPHAN LODE CIAIM
August 1962 thru September 1963

Assume
5% Water

Area Hat Tons Dry Tons
245 level 62 59

265 level 982 933
285 level 129 1_23

350 = 365 level 3,552 3,974
4,725 4,489

2308
0.080

0.159
0.439

0.255
0.238

For the same period IW shows 4,434 DT @ 0,239 which is a good check.

From inception thru December 1961 this same area (245-365) produced
92,231 DT @ 0,366, The total production of this area from inception
thru September 1963 is 96,720 DO& 0,360,
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SUMMARY OF COMPANY STOPE PRODUCTION DATA
U.S. Park Service ’

Inception (August 1962) thru September 1963

Assume
5% Witer

Area | Wet Tons Dry Tons  ZU308

225 level 1,606 1,526 0.401
245 level 492 467 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 0.441
350 -~ 365 level 21,012 19,961 0.581
400 level 1,852 1,759 0.553
525 level 1,317 1,251 0,367

43,577 41,397 0.568

For the same period IBM shows 42,608 DT @ 0.553 which is a
reasonably close check.




POR:PITMAN$11/19/63

From Monthly Keports Castagne to Prior

Recent Production Tons £U308 Waste Jam. 1963
(cont'd)
Aug. 1962 Devel. 260- X cut 358 41~
(Park) 260— J Drift 544 1.08-
260~ F Drife 142 .09 ~
320=>- X cut 198 26
Sept. 1962 Devel. 225 — Level 172 1.26 -
(Park) 260~  level 264 .85+
445+ F Drift 81 «39
260~ J Drift 225 1.05 -
320 Level 90 1.19
250~ Level 81 .14
400 . :Xtcut 152 «28 Feb. 1963 D
400 G Box Hole 17 «20
Oct. 1962 Devel. 225~ Level 176 .10 7
(Park) 245— F drift 335 .33
265= Level 54 57
290 — lavel 493 39
320 Level. 504 12
365 Level 240 .10
400 . Rse 92 .06
Nov. 1962 Devel. 225 Level 161 .20 ¥
(Park) 245- ¥ drift 76 .08
260= Level 102 1.51 - March 1963 D
290~ Level 150 .87 (
320~ Level 113 A7
365%= level 157 .22
400 - 30 drift 13 24 79
400 . B'draft 340 «32 242
Devel J 19 all
C Ge.) 245 F ;‘3‘ 2 Dr. 62 .08 J
e S e Stope
Dec. 1962 Devel 400 drift 20 11 397
(Park) 400 - 30 drift 205 76 207
35w 2 Rse 45 .17 . i)
320 Level 476 .13 ; Comju
' 290 — Level 12 33 i
265- X cut 203 A1 et 4
260= J drift 409 1.08 - April 1963 D
225 Level 492 43 B!
3508  § level 233 .15 Stope
400 - 30 Rse 148
400 #'2 Rse 70
Jan 1963 Devel 400 E drift 128 .48 85
400 - 30 drift ¢l .38 314 \Coml’w
400 B chute 45 .
400 - 30 #2 Rse 16 B
400 #2 Rse 12 .13

400 . J Mng Rse ’ 39
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Recent Production U308

Jan. 1963 350« No. level 42
(cont*d) 35082 F level .33
3508 J level 20
" 365# Level 145 A3
265— Level 46 -~
- 265= Rse 47 .11
290 Level .08
260— Level 457
260= Rse 54 4,25~
260> Mng Rse . 64 207
225 Level 331 Il 7
225 "~ Rse 124 A9 ¥

Feb. 1963 Devel. 400 - 30 drift 481 1.01
400 B chute
400 - 30 #4 Rse 35 - .89
400 - 30 #3 Rse z
3502 No level 842 .17
350+ J level 601 .96
350 F level 842 .47
320 = Level 2 J4
3208 260 slot - - : 434 32
265~ Level 261 .65
260= Level 156 .10 -
225 -~ Level 150 35

March 1963 Devel. 550 Level 0 0
(Park) 400 X cut 29 .67

430 drift 0 0
430 #3 Rse 18 .38
450  #4 Rse 13 .33
350 @ . No. Level 1,961 .62
350« F 967 .76
320 Level 498 25

Stope Preparation (Park) ,

320 & 260 slots 7/, 934 .68
350« - Level 347 1.25

S A A A gy i
OO VAT T —

)
; Comyany Ore

]
<,

J Zone 437 Y]

e e
o p e g S

April 1963 Devel Q50 & 525 . 281 .31 216
(Park) 4330, WL i) 883 = R 4 B
Stope Preparation (Park)
350 «« F level 95 .24
350 @» Level 1,938 .65
320 & 260 level: /.. 1,298 .35
. atope 247,43 __ 485 .83

i

\ Company Ore

e~ g

350 J ore pass 397 022

N YR AR A L e A e,

R




Recent Production
May 1963 Devel 350 & 525)
(Park) 320> Level
Stope Preparation |,
¥ 320 1947/ 1244
Sto - 350 e

-3

Tons
248
274

3,698
506

#U308
.48
«35

Waste
194

.‘ 40 (’szw LL:;’Aﬂ‘,L’)

o34

TCompa_ny Ore
L350 So zone

320

June 1963 Devel G50 Rse & Subs
(Park) 320~=. Drift
. : 265=  Drift
Stope Preparation
350w, Level

Stoping
350e=

126
690

.18
. 468
.88 ~

.69

- .64

306, vl_

204

L DEVEL e momiate
Company Ore
335 X cut
265 rift
350 So Level
285 Drift & Rse

W13

A2 v
«38 ¥
«32 ~

July 1963 Devel G25 Sub
(Park) 430 Sub
310 & 320 Drift
285 — Drift
265 =

Stope Preparation
300=— Stope

Stoping
3508 Stope
65 = _Slots

25
.96
«95
<97
79

Company Ore
350 So Stope
265 Drift
285 brift

August 1963 52?1 Sub
Devel
(Park)
Stope Preparation
350== Rse
400 Rse

Stoping
350 Stopes
265« Slots

Comp;;xy Ore
265 D ift
350 38 Stope




& "

" Sept. 1963 Devel (5255 Sub
(Park) 550 Level

Stope Preparation
3504 level
265~ Level

400 #3 Rse
320-== Rse

Stoping
350> Stope

vm’ Ox;e

: 350 So Stope
‘ 285 Drift

o
z;,
:
b
i
&
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SUMMARY 10/1/63 ORE RESERVES - Orphan Lode Claiw

4308

Above 245 level 0.26
Above 350 level 0.36
Above and Below

400 level 2531 ___ 0,52

Total:




SUMMARY 10/1/63 ORE RESERVES - U, S, Park Service

Tons

Above 225 level 5,409
Below 225 level 3,689
Above 265 level 8,476
Below 265 level 3,476
Above 290 level -
Below 290 level -
Above 320 level 9,351
Below 320 level 9,257
Above 365 level 18,417
Below 365 level -
Above 400 level -
Below 400 level 4,822
Above 525 level -
Broken ore stored
underground 16,000

Total: 78,897
Rounded 79,000
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Production Breakdown, Dec. 61 - Mayv 59

o, o

Monthly Reports - Castagne to Prior for Dec. 61 and before

Upper B Zone
Tons z

1,324 .09
1,082 .12

688 «12

936 .17
\

1,354 .24
1,352
2,042
1,836
2,961
3,99
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 .14
46,908  .175

(A1l Wet Tons)

365 Level
Tons X
466 .17

148 .10
580 .15
1,258 .13

.16
.16
.29
46 .12

336 .15
4,392 .163

350 Level S.
Tons %
754 o4l

572 «46

(350 Level)
3,094 .34

(350 Level)
766 .36

(350 Level)
4,170 .37

910 .25

11,806 »336

350 Level E. 225 Sto
Tons % Tons %

1,244 «20 44 «26
228 .18 514 21

(E. Sub)
68 .08 1,344 24

(North Siope)

326 «19

~ (North Stope)
340 .10

2,568  .209

11,806

.336




320 Level 2685 3 400z & _Dr. 235 N. Rse  31C E. Sub.

Tons . & Tons % Tons b4 Tons £
314 .16 630 .30 222 21 88 «10

: (Wz)
500 .12 1,126 = .80

(Sub) ; (wz)
220 .05 274 .22 334 .61

(Sub) (wWz)
206 .20 308 .19 24 26 384 A1

1,476 .277 (Dr & Rse)
524 .17 394 «35 268 .07

(Dr & Rse)
82 .12 218 waste 226 .07

(325 Sub Level)
720 .09 106 .19

1 ,882 ° 27 7 m - xc
(320 - 290) : 32 .21

2,266 .25
400 - Xc /. -
2,552 .30 825 .3il

1,422 not 400 level

wiiyde qer

254

264
11,206




O g

Tons X Tons %
1,142 .15 98 .22 1,808

820
884
3,600

(350, 245
5,334 .43

3,581 .38
2,662 .30
1,000 .30
2,886 .34

472 .42
23,047 .354




e -

Lover B 350 F 350D 400 Box Hole A Stope

Tous % Tons % Tons £ Tons % Tons %

556 .20 902 .48 200 .27 117 .02 931 .35
908 .66 1,080 .24 T ST 60
11 768 .14 : 160 .31
(D North) . i
358 .34 177

1,228 .17
1,784 .179

.55

.38 906 .23 .50

.94 2,633 .51 - .81

(350 D & E)
.47 1,974 .4 52 .81
1,048 .35 237 1.00

8,967 .367
335 1.05

431 .51

(100 A Stope)
263 1.00

(100 A Stope)
622 1.06
3,523 .707




350 E Rse 400 L Rse 400 J Rse 400 M kse 40C W Rse * 400 F Rse 400 20 Rse
Tons % Tons % Tons % Tons % Tons %  Tons % Tons %

8 .12 48 .12 266 .08 14 .60 6 .21 364 .17 - 62 .15

264 5327 14 5087 . 78:323 i 1,233 .22 (400-20 Dr.)
| 62 111 30z .18 597 .19  16_ .10
“181 .16 7 ;i , 78 .140

290 .26
451 .31
784 .53
414 .66

(375 E Rse)
8 .08

2,360 .429




335 Level 225 W>Level
Tons % Tons %

76 .20 484 .30

: ; (W Sub)
s .07 418 .36

(Sub)
22 .16 344 .16

~ (Sab
gss™®)y,

858 .15

Sub : (Sub)
S5 13 1,448 .32

1,498 .144 (Sub)
1,174 .39

(Sud)
558 .24

(Sub)
198 .15
5,514  .291

310 Level
Tons 3

76 .18

256 .25

(S br.)
1,204 .34

439 .25

459
1,912
2,172
3,942

43 .71

(5ub)
875 .98

(Sub)
795 .70

203 .91

13,078 .548




400 DD Sta 400 Rse 400 E Rse 245 Zone F_Zone 175 Pillar
T Z T A T 4 £ T % T 2 T 4
52 .06 62 .28 226 .08 202 .25 48 .06 711 +30

402_.19 56 .16 s26 .20 658 & 0

464 .202 (NE) (F Rse) (175 Shaft Pilla
ﬁ___ __'isso 626 .25 453 090 63 040
® 1 ¥ Sy
') (FRree)  (haft Pillar)
34 .08 _10 .50

310 .20

(Anmmlat Ring)
812 .18.
(Annual Ring)
570 .15
(NE)

4 .08

(245 SE Drift)
li6 .10

(NW Drift)
320 .14

(SW brift)
205 .42

(S8 or)
59 .13

(N Stope)
233 .21

(s br.)
209 .34
(N Stope)
308 .40
(N X-cut)
53 .07
(E X-cut)
53 .18
(N X-cut)
243 .90
(N X-cut Rse)
506 .65
(S X-cut)
344 .19

(N X-cut Rse)
568 .46

6,561 .295




B Stope
Cont'd)

400 Service Rse

245
D Rse (Zont'd)

-9~

400 B Rse

T % £ -%-% z T &

LI a2 %

86
756

575
1,839

? 5,173

(245 B Stope)
798 .78

032J

(245 B Stope)
1,250 1.40

(245 B Zone)
1,012 1.68

“ed2

(NDr Rse) 120 .20

122 .32

A8 51 .30
 (X-cut S)
12 452 .25

.14 (X-cut S)
-140 155 .18

(N X-cut Rse)
206 .50

(N Rse)
169 .22

(AB &C Rses)
163 .38

(N Rse)

(Incline)
17 .05

(N X-cut)
29 .09

(N Dr. & Rse)
13 .79

(X~cut & Dr.)
200 .16

(N Dr. & Rse)
344 .43 5/59
(X-cut & Dr.)
481 .22
2,766 .319




-10-

4 o
ﬁ v K Zpn ]
v

179 Stope

(May 1959)
277 .94
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PRC‘DU.T! INFORMATI ON PRIOR TO MAY 1959‘

April 1959 Tons E |

... 179 Stope ‘ 224
245 B Stope 445
245 Dr. - 399

245 X-cut 317

: (1,335)

-, March 1959

. 179 Stope 348
245 X-cut - 631°
245 Dr(fm B Zone 485
101 pr vl 172
Ak Fir : (1:636)
February 1959 '
179 Stope 166

245 Level _B76
1,042

January 1959

179 Stope 1,080
178 Dr.

245 Level

(1,391)

December 1958

179 Stope
179 br
101 Dr.




Orphan Lode

Mine, Grand Canyon, Arizong



Sea deposits with marine
shells, corals § sponges

HEAD OF KAIBAB TRAIL
RIM OF GRAND CANYON

YAKI POINT i 8| «
Fossil sponges % 3 § &
Dune sands with tracks of P i i s s me DY F
primitive reptiles or amphibians Seosmats Y o | T T — T
Footprints, primitive cone-bearing plants, °
farns, insect wings € sun-cracked silts o
e
S| =2
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. H
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BUTTE e e w
Red flood plain deposits with
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S g s SFEE §
— = g °
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sholts, corais, oc \ —— EROSION "SURFACE = T N
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Geologic section along Kaibab Trail,

Grand Canyon, Arizona




Orphan Lode Mine, Grand Canyon, Arigzona
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