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1 JOHNSON MINE 
(BRIDAL V2IL) 

" 

9-15-1958 
Report 

SUPAI CANYON 

Visited Mr. Schoeney of Seligman regarding the 
~ . 

Johnson Mine (Bridal Veil) in Supai Canyon. 

He verified that he had sold the property to the 

I National Park Service in June of this year, 

receiving $15,000.00 cash for s arne. 

TPL 
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June 4 ,1948. 

A~ Ad44If ()1Ita 
3-4001 815 North First Street \. 

IES That samples submitted for assay bpepartment of Mineral Fte sources , . P. O. Box 1148 
Mineral Building- Fairgrounds " contam as follows per ton of 2000 lbs. Avo. 

SILVER GOLD 
.RKS VALU E 

TOTAL VALUE PERCENTAGE 

OZ5. Tenth. Oz •• lOOth. 
VALUE of Gold & Silver !JEtbJ) V AN@ IUM REMARKS 

9. 4 $8. 50 .01 $. 35 l 3.8C 0 .24 
~ P./-/r: V f7 / )/ r-- /' / 
~ " "' J I' 7 

--
I,. ,. 

--I --1- ~--~ ----

'7 . 50 Au.,,, ARIZ~AY OFFICE 



De 
ES CHAS. A. DIEHL 

Phoenix, Arizona, 

June 4 ,1948. 

A~ AdMUf tJ{Iia 
ne 3-4001 815 North First Street P. O. Box 1148 

. Department of Mineral Res ources . . . 
IFIES That samples submmed for assay b'Y. _ Bu contam as follows per ton of 2000 lbs. Ava". 

Mineral ild ing-Fairgrounds 
. SILVER GOLD PERCENTAGE TOTAL VALUE 

lARKS 
Tenths 

VALUE 
0%5. lOOths 

VALUE of Gold & Silver L~.AD VAN~IUM REMARKS 
OZ5. 

9. 4 $8 . 50 01 $. 3E 13.80 0 .24 R rirl. ~J )/p j / --
~ 

, ." 

: 

r 

--------- --------- ------L-____ ----- --

7,50 A,,.y,, ARIZV:tJ OFFICE 

-



JOHNSON LEAD MINE 

(Owned by Northern Arizona Lead and Zino Company in 1925) 

Mines 

They are looated in Cataraot Canyon, ~ooonino County, Arizona, 

40 miles from Cooonino stat ion on t he Grand Canyon Railroad, from "this 

poi nt there is 8 go ad roa d most of the way to wi thin a few mUes of 

'lib ere we intend to oonstruot the aerial tram. Tbe group of olaims oon

sisting of five minin", olaims and a mill site2and wat'er right tbat 

ta s been aoknowledged by th e government to be valid as tbose olaims 

were made prior to the extension of the Grana Canyon. National Park 

over tbis area. 

Water Power 

The Cataraot,Canyon power is the largest aatural power site in 

the State of Arizona, there is seventy-two llecond feet of water at the 

minimum flow, and bas a fall of fifteen bundred feet in six miles, tee 

water rights were located the same time the locations were made on the 

mines, and was under option to be sold for one hundred thousand dollars 

at the time wt:en tr:e park was placed over this area, wt:ile the mines 

rEVe been declared valid that 'liFe located at the same time, the water 

rights (except for the mines) have been taken over for seenic purposes 

but so far no payments have been maae for them, but W. I. Johnson is 

endeavoring to get a settlement from the government for the rights that 

he had acquired before any wi thdrawal by the governr,ent. 

Lead an d S11 ver Ore 

Tbere is approximately thi rty thousand tons of this ora tha t 

is of good Commeroial grade and anlong that amount is a t least five 

+'housand tons of are that will assay 40% lead and 20 ounces of silver 

to the ton, all of this are carries vanadium. There has been one 

hundred tons of the lead-silver are shipped, we can sort this <r e and 

ship to El Paso but the cost of getting it to the railroad takes most 

of the profits, witt machinery to properly Vlork the five thousand tons 

of high grade are for lead, silver and vanadium, ore of this grade will 
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net more than forty dollars per ton, and we expect to open a great 

deal more of tbi s grade ore as we 11 as many thousand to ns of other 

commercial ore. 

Zinc Ore 

The zinc ore in Arizona is generally considered a detriment, 

but as our deposi ts are similar to tbe ores in Missouri and Leadville, 

Colo . , the zinc will be a valu8ble by-product when we have cheaper 

transportation and cheap eleotrici ty to work it wi th. 

Vanadium Ore 

Unless you h8Ve a large amount of vanadium ore that will warrant 

the installation of machinery to work the ore at the mines, it is hard 

to fi nd a market fo r low grade ore, and vanadi urn canno t be cono entra ted 

very higp by water conoen tl'ation, bu t wi th maoh~nery to reduce the ore 

to high grade oxide or ferro vanadium tbe N is a market and a growing 

demand for it . 

Development. 

There ha s been about two thousand feet of work done on the five 

mining claims, most of the work bas · been done on the "Bridal Veil" 

and "Seligman" claims, as the deposit is horizontal mos t of the work 

is tunnels and side drifts in the ore, but Vie hove several winzes from 

six to for ty fee t • 

Geology 

The ore bodies are metasomatic replacment in limestone and are 

lB rge si ze, irregular area and horizontal dimensions. Many of the 

ore bodies are forty feet thick in pleaes. The geology here is very 

much li ke th e re placement s in th e lead mi nes of Mi ssouri and LeadvilJa , 

Colo. 

Transportation 

This' has been the only drawback to tilis property, but we will 
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solve tha t by putting in a two-thousand-foot aerial- tram . The tram 

will be installed about one and a half miles from the mines, the tram 

is for the purpose of overcoming a very near perpendicular wall , this 

will deliver the ore to where it cen be loeded on trucks and we can 

at a very small cost have a good road to tbe rai lroad as th~re is only 

a few miles to connect with the roed now in use. 

Prospecti ve 

I hbve given you some idea of the mines . As far as developed. 

I will now say something of the prospective value . While it is an 

impossibility for anyone to tell to a certainty the value of a mine, 

there are many things which w uld enable an experienced mining man to 

form some logical idea 6S to the future value of a mine not yet fully 

developed . Among them would be the geology and the amount of ore 

developed by the rork done, reasoning from these things I am sure the 

mines have great prospective value for the work done has produced a 

large amount of are and considering th e general history of replace

ments in limestone, we have every reason to believe that the tunnels 

can be continued for a grent distance and continue - to develop ore and 

possibly larger and richer deposits than has been opened up . also the 

outcrop in both walls of Cataract Canyon, where it cuts through the 

deposits, will warrant the most conservative mining engineer in be

lieving that there can be millions of tons of ore developed in the 

mines . 

(by) 

NORTHERN ARIZONA LEAD .AND ZINC MINING CO . 

W. I. Johnson, President 
F. C. Bauer , Secretqry 

Directors 

Geo. Brookshire, W. Curtis Miller 
Henry Shucking 

(Mines in Cooonino County , arizona) 



SUPAI LEAD PROSPECT 

(Johnson Mine) 

Coconino qounty, Arizona. 

By : Edwin A. Stone July 1946. 



SUPAI LEAD PROSPECT 
$" 0 hns on Mine) 
Coconino County, Arizona. 

Location: 

The Jolmson Mine is located on the Supai Indian 
Reservation in west Coconino County not far ·from the Mohave County 
line . It is reqched via 40 miles of poor road from Grand Canyon 
southwesterly to Hilltop and tl~nce 14 miles by trail, or 67 miles 
by fair dirt road from Peach Springs and 9 miles by trail. 

History and Froduction : 

The ground was apparently located by Johnson 
many years ago and prior to setting the area aside as a reservation. 
Jobnson developed it in a small way and near the surface encountered 
some very good vanadium ore. During the 1918-1920 demand for 
vanadium ores samples of the ore were obtained from Johnson. 

The property remained idle from 1920 until the 
war demand for metals in 1942. It was then again revived by a Mr" 
Sanford who acquired the property under lease and option from the 
Johnson associates and heirs. Sanford installed modern equipment 
and did considerable development . 

No record of the Sanford production is availa
ble. From local inquiries it appears that he may have shipped one 
or two cars of ore. All of his equipment was packed in over the 
9 mile trail and wre was pa~ked out over the same route. 

About 4000 feet of vertical cliffs stand 
above the mine on the south side of the canyon between it and the 
plateau near Hilltop. A relatively short tram line would eliminate 
the pack altogether, landing the material close to the Hilltop road. 

Geology: 

At the tunnel elevation the limestone is massive 
gray and finely c~taline. This stratum is several hundred feet 
thick above the tunnel and continues below the canyon level to at 
least the depth of the present ~rkings. Overlying tIns limestone 
is several thousand feet of sl~les and limestones of the younger 
plateau series. From general sections of tl~ plateau region the 
limestone at the elevation of the Johnson mine is believed to be 
Carboniferous in age. 

Ore makes along a northwest fissure and beds 
out into the limestone on minor rolls. The fissure trends along or 
diverges at only a slight angle from the crest of a large anti
cl:nal structure. Tl~ flanks of this structure dip from 10 to 20 
degrees. Considerable calcite was in evidence in the ore stratum 
in the upper tunnel. Lower beds mus~be mineralized as considerable 



p~rt of the production has come from a 50 foot winze below the 
tunnel level. Tllis wi nzie was inaccssibl e due to poor air . The 
tunnel explores the structure about 300 feet distanc e southeasterly 
from it's portal in tl~ bottom of the canyon. Sever~l short branches 
have been driven on minor structures on both sides of the fissure. 
Orebodies appeared to occur entirely as replacement along bedding. 
They were quite small and disconnected, but. of very good grade. 
A sample of the ore taken from several tons lying on the dump gave 
the following resulys: 

Gold .005, Silver 22.7 oz, Lead 36.5% 

The ore is cluefly galena but some sections shOw 
oxidation and some lead carbonate. 

Remarks: 

The property is of no interest. Structures are 
too gentle and not enoug h flexing of the limestones to shatter 
sufficiently to make any large reservoirs. 

It is a remote possibility that enough tonnagg 
can be developed in the area to justify the preparation necessary 
to overcome transportation and other difficulties • 

.July 1946 
Edwin A. Stone 



BRIDAL VEIL MINES COCONINO COUNTY 

Had not the miners preceded us by fifty to seventy - five years , only skillful climbers 
well-equipped with essential rope and hardware could get below . Even with the tunnels , 
steps , and iron pegs placed by the miners , the loaded backpacker will find the descent 
troublesome if not impossible . 

The first hundred feet of descent offer no problem but a good many who suffer from 
acrophobia have turned back before venturing down the second hundred . Here the cliff 
has an angle of about 80 degrees . If your load is light , the miners' steps seem 
relatively easy. Some, however , require encouragement and assistance . A few have 
been known to flunk the test after starting . They had to be pushed and hauled back to 
the top . 

After you have reached the lush valley at the bottom of the falls and walked on 
about a quarter of a mile , you see to your left thereason for the miners ' hard work; 
they needed access to a deposit of mol9baen6m down the canyon . An even more spectacular 
and harder job was building an iron and wooden ladder of more than 200 feet up the cliff 
side to reach the ore . Clearly they had more than a streak of adventure in their make-up 
too . 

Taken from Arizona Highways July 1963 



ARIZONA DEPARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING, FAIRGROUNDS 

PHOENIX, ARIZONA 

D~~~~~r-ro;-r~~T 

February 6, 1958 

To the Owner OT Operator of the Arizona Mining Property named below: 

Y j H V 
BRIDAL VEIL, PYRAMID, I RON MASK '/ LEAD SILVER VANADIUM ZINC 

(Property) (ore) 

We have an old listing of th~ above property which we would like to have 

brought up to date. 

Please fill out the enclosed Mine Owner's Report form with as complete detail 

as possible and attach copies of repor~, maps, assay returns, shipment returns 

or other data which you have not sent us before and which mi ght interest a 

prospective buyer in looking at the property. 

Ene: Mine Owner's R~port 

FRANK P. KNIGHT, 
Director. 

Sel imman P~iz Feb . 7-1958 

Gentlemen: 
This property was s old to the U.S. Government in JUne I957 
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c NA11li! OF MINE. : HAV ABU 

OBmATOR AND lillDRESS: 
Dl"~T.Ul : 

" 

OOUNTY:COCONINO 
DISTRIOT~ 

. 1~;PB,AGJZN 
IllIIE ST.ll.TUS 

: D.ATE! 

5/l./44 i Leased to: V. C. Riccardi 5/l./44 Shipping 
; El Portal Hotel, Mep 
I ., . 

//4S i...r /If. mcl(inlel~ :;:J c, -roo / e. 4/45 Sampling 
i -'Tye/ / £& c So >? I 

4/45 IR.M. Sanderson, Supai, via . 4/45 'Shipping 
IGran d Canyon, Ariz. 

I 

~ 



DEPARTMENT OF MINERAL R ESOURCES 
STATE OF ARIZONA 

MINE OWNER'S REPORT 

Date 

I. Mine NORTHER1'i .fo-JUZONA 1EAD A6.ND ZINC :MI1,lING CO.. 2. Location 

Mining District & County Cataract Canyon, Coconino Co. 
(Grand Canyon Nattl. Park) 

Former name 

Owner w. I. lobnson, 6. A ddress (Owner) 317 s. Montezuma 
. Prescott~ Arizona 

8. Address (Operator ) Operator 

President, Owning Co. 

Gen. Mgr. 

Mine Supt. 

Mill Supt . . 

Men Employed 

Operations: Present 

. Operations : Planned 

. Number Claims, Title, etc. 

9A. President, Operating Co. 

14. Principal Minerals L d ~A ,;) • ea u. vanau1um. 

1 5. Production Rate 

1 6. Mill : Type & Cap. 

17. Power: Amt. & Type 

Five unpatented cl aims and on unpa t ented millette, comprising 
i n all 105 acres of minini; gr und. 

Description : Topography & Geography 
In tn'- regi on of" the ruining elcd.i:ltl th , c<ilnyon 'ic some t hing 

l ess than 500 ft . Wide '-'lith vertical walls '.mt at ints rvals by side 
canyons. Th~ walls are tram 300 :I;o /...00 ft . high , cut from limestone. 

(See Report attacned) 

Mine Workings: Amt. & Condition 
See attached l'eport. 



Geology & Mineralization 

Ore: Positive & Probable, Ore Dumps, Tailinas P()s1t1ve I ·.an ore.{ Bl'idal Veil No. 2 l evel- east 
areas 44x42 ft. 1:4 .. 6 ft. thick; 1'2tl tons at 7.7. oz., silv8r 811\.1 311fo lead. Same. West 
area 53 .ft. x 55 ft. 5.5 ft. "hiek. 1.340 tons nt 10.7 O~ .• ailYe.c 25% lead . Sam3 North 
areas: 12 ft. x 43 £t x.O t . thick, 250 tons at 4.5 oz silver 9% lead.. Same No.1 
level 250 tons at 10 oz. silver l~ lead., Seli~ Nw . 1 tunnel 600 tons at 4.2 oz 
silver 7.~ inad. The above listed areas contains about ·500 tons at direct shipping are 

\. fiim~s..and.:V.alue..bf Or d~O% lead. Probable: With ord1JUl:t1 continuity of present 01'6-

runn:iJlg 12 oz. Silver and/ b&ds~ there should be fUrther develo];lIllent at ore by atoping 
--- which should double abo-va ~stlmate , giving loba tons. direct 
~ shipping are. 2500 tons of' second class shipping are and 

20'0 tons milling ore .. 

Mine, Mill Equipment & Flow-Sheet 
See attached report . 

Road Conditions, Route 
The automobile road traver 'as high. mesa country thr ough low rolling 

hills with nothing but these and gentl o s l op ,s to contend with. This is a mail stage 
road. and well adapted t o tru:;~ing. The road ends at Ililltop which is th<; top edge 
at Grand Canyon &it head of Lee Canyon. Th~nco f'rom H1l1top a pack tl'ail l eads down 
to Le e Canyon for 7 miles to the junction mth Cataract Canyon. the first one-half mile 

Water Supply being a steep jump don of about 600 tt . after vihi ch the t raU tallows a normal 
water erade on the floor of the Canyon. Down Cataract Canyon the trail 

Brief History 

follows the gently slo~ing floor f or 7 miles to the I ndian town ot Supai where 
18 located the Indi an Agency for the Supai I ndi ::ms, telephone and post office. 
From Supai tho trail follows down. Ctlt aract Oanyon for l~ miles to the cla1.mS 
at Carbonate Canyon . 

Special Problems, Reports Filed 

(SEE P...TT.ACill:D REPORT) 

Remarks 

If property for sale: Price, terms and address to negotiate. 

32 . Si~m~tnrp 



MB-78 DEPARTMF1JT OF MINERAL RESOURCES 
STATE OF P.RIZOl~jt 

MINE OWlIiE.Et' S REPORT 

Date: March 10, 1942 

1. Mine : Bridal Veil, Pyrf.u'Uid , Iron 2. Location: Supai, Ariz . 
Mask , Seligman, Ca taracte 

3. Mining Dis tric t & County: Cataract, 
Coconino 

4 . ForInGr name: North!7:rn Ariz . Lead &, Zinc 

5. Ovm!:'lr : E. F. S ~ho9ny&NoteHolders 6. Address (Owner): E. F . Schoeny, 
Boz: 3/ ... 6, Seligman, Ariz . 

7. Operator: Not operated, at present 8. Address (O per ator) None 

9. 

10 . 

11. 

12. 

PreSident, Owning Co ~ E. F . Schoeny 
and Note Holders 
Gen . lvigr .: E. :If . Schoeny 

Mine Supt.: None 

Mill Supt .: None 

13. Men Employed: , None 

9A. President, Operating Co. : None 

1 'J. 

16 . 

Principal Minerals : Lead, silver, 
vanadium and zinc . 
Prudu(;tion ha. te : 100 to 300 tons 
pOl' ,"by possible . 
M.ill - Type &; Cap .: No mill 

17. Power - ~'\Jilt. &. Type : About 6000 
HP, wut er . 

18. Operat i ons - Present: NO:aTH.Efm ARIZ. LlCAD & ZINC JAIIl. CO. 

Pb,Zn 

Coconino · 3 - 6 T 33 Nt R 4 w 
19 . Operations - planned: 

W. I. ~ohnson (Deceased) 

20. Nu.'Ul)er C1aj.rrts, TitL~ , etc: Five c1aiH18 . 'ri t 1(>, clenr. 

21. Deseription - Topography" &, Googr::lqlly 

22 . Mine Workings - A."llt . ?.: Condit ion : About 1000 feet of work, tunnels and winz. 
not timbereq. , solid rock formation , working3 in e;ood safe condition. 

(over) 

'42 



23. Geology & Mineralization: Lead, silver, vanadium and zlnc are replacements in 
limestone formation. Int eresti.ng possib ili tics of developing a good mining 
property whose present assets are a consid.erable tonnage of good ore and 
rea.sonable expectat ion of further are discoveries. The main drawba.ck is 
inaccessability whi ch can be overcome by a tramway that will cost around 
$6000.00. 

24. Ore - Positive & Probable, Ore Dumps, Tailings: The property consists of 6000 
tons of l ead, silver, zinc and vanadium ores. Giving about 1000 tOllS of 
di rect shipping are, 2500 tons of second class shipping are and 2000 tons of 
milling are. Milled concentrates will carry about 50% lead, about 25 ozs. 
silver, the s ilver should carry the cost of milling. 

21,.A. Dimensions and Value of Ore body: 44 ft. x 42 ft. x 4. 6 ft. thick, 720 tons 
a.t 7.7 ozs. Silver, 34% lead. 53 ft. x 55 ft. x 5.5 thick, 1340 tons at 10.7 
ozS. silver , 25% lead. 12 f t. x 45 ft. x 4 ft. thick, 2.50 tOllS at 4. 5 ozs. 
silver, Cffo lead. 250 tons at 10 OZB. silver, 15% lead. 600 tons at 4.2 ozs. 
silver, 7.zt/o lead. The above listed areas contain about 500 tOllS of direct 
shipping ore running 12 ozs. silver and 50'h lead. 

25. Mine, Mill Equipment & Flow-Sheet: None 

26. Road Oondi tions, Hout e: After completing about 2~ miles of tramway this will 
place t ho ore at a point 36 miles from Grand Canyon , Arizona, ovor good 
regular used hi ghway. Grand Canyon, Arizona is nearest shipping point. 
Cost of mining about $3.00 per ton, hoisting to ril:! of canyon about $2 . 00 , 
trucking to Grand Canyon about $5.00, freight to sIilelter about $6.00, total 
oxpense FOB s~,lolter es tif.lat ed by enginner's report, $16.00 por ton . 

27 . Water Supply: CutarG.ct Creek ubou·t 72 second feet pure c1l3ur wa.·tor. Will 
furni sh water for all needs including water-power. Froi.1 Bridal Veil }i'G.ll 
on mine pr operty the vlater fal ls p;Jrpendicular 164 foet, about 6000 .HP 
available. 

28. Brief History: Ti,le oinos were worked back in c..round the year 1900, the are 
was packed to Hilltop, 10 miles on pack tro.in, hauled with wagons and shipped 
by r~ilroad to BOelt er. Since that time the mines have laid idle. About 
2 cars of second class are are on the du .... !lp and two cars of flrst cluss 
shipping ore, sorted r eady to be sacked and shipped. 

29 . Special Problems, Reports Filed: Obtaining finance for tr[~n~ay. 

30. Remarks : The above data was takcn from. a Mining Engineer's report made of the 
mines in 1928. Anyolle interested in the mines can havo access to the report 
which contains compl~te detail;:- on are bodies, assay survey, geoloGY, etc . 

31. If property for sale; price, terns and address to negotiate: 
$125,000. $15,000 down, balance 10% royalty on shipoents. 
in4,uire nanager . 

Signed: E. F. Schoeny 

Sale ])l'ice 
For further tcros 



GOP!' 

'1'RE L ~ W DE\t .. ;IDP tENT G OMP ANY SUBMITS :mm:l!."'WI'l'H A REJ)ORT 
ON TEE PROPERTY OF TEE NOR'.I'llTmN ARIZONA LEAD ~lD ZING 

}lINING QOMPANY 

As 'taken from the Original Copy of Report made by 
L. T. MoEl venny. Mining Engineer 

For 

• • Ie J ohnson • 

\ 

Ii- " 

.Mr. VI . I. Johnson 
Prescott, Arizona 

,\ .. 
De~r Ltt. Johnson: 

Heren th is my report on the property of the Nor thern JUtizona 
Lead and Zinc Mining COlllPaIl7 t the data tor which was obtained from an 
examinat10n of the mineS made March 13~h to :March 18th, 1928. 

'!'he r port covers 10 pages hnd contains six. maps cmd two assay 
she.ots . 

A resume of the report shows tha.t you have there the 1)oas1bil1t1as 
of developing a good mining property whose present a sets are a considerable 
tonnage or good are and reasonable expectation ot iurther ore disooveries, 
whose main draw- bGok l1as in its present inaccessibil1ty, and whose pr esent 
greatest oed 1s an ore development program to oreate enough reserve ore to 
determine your future 1Il1lling and milling praotico. 

Yours respectfully, 

( Signed) L. 'r . 'cEl venny 

/'"' , 

f "" . l f. i " 
7 / 

;'/ /' 



UORTHERN ARIZOUA LEAD JOO) ZINO MINING COMPA-NY. 

LOCATION - The NORTIIERN ARIZONA LF..AD AND ZINO MINING COMPANY propert1es 11e in 
Cataract Oanyon . Cooo111no County , Arizona at 00 mi l es east of the ~anta 

Fe railroad station at Grand Canyon from which th yar e reached by 36 miles 01" automobile 
road and 14 miles or horse trail . The location 11es within the boundaries ot the 
Grand Canyon National .:.'ark . 

ROADS • The automobU.e tre.nsverses high mesa country tilrougb. low rolling bills wi th 
1~ nothing but low roll ing hills and gentle slopes to contend with. 1.'111s is a 
mail stage road and is 11 adapted to truck1118 . 

'J.1he road ends at Hilltop which 1s the top edge of the Grand Cuy-on rim at 
the head ot Lee Canron. The elent! 011 above sea.- level at Hilltop 1s 5415 feet . 

Thence tram Hilltop a peak trail leads town to Lee Canyoa tor 7 milesto the 
junction with Oataract Canyon, the first one- halt mile being a. steep jump down of 
about 600 feet after which the trail follows a normal water grade on the tloor of the 
o. nyon. 

Down 6atars.ct Canyon the trail tollows the gently alopiq floor tor 7 nliles to 
the Indian town of Supai where is l ocated the Indian Agency for the Supai Indians , 
telephone station, ':lld post office . 

At It mllea above Supai are enoountered the headwaters ot cataract Creek which 
rises from huge springS 1n tho bottom of t.he oanyon and flow down <I; he canyon f or about 
8 miles t o the Oolorado river. 

From SUpai the t r ail follows do Oataract canyon for li miles totoo olaims 
at Oarbonate Canyon, passing Navajo Falls just below SUpai and Bridal. Veil iI'alls at the 
mouth of Carbonate Oanyon on the Bridel Veil M1nJ.ng olaim. 

The elevation above sea level at Carbonate Danyon 1s 2900 feet . 

MINING CLAI MS - The property oonsists ot 5 unpatonted mining claims and one unpatented 
mills1te c <)m.prisi ng in all 105 acres of mining ground. 

The accompanying sketch map shows their xelativ posit10n.s with l'egards to each 
other and to the canyon. The Bridal Vein claim. cover the soubh side ot Carbonate Canyon 
and embraces ·tihe Dr1dal Veil Falls . 1rhe other claims lie along Oatatect Canyon. 

D~SCRIPTION OF CA'l'.ARAOT CANYON - In the region of the mining claims the canyon 1s 
somethIng less than 500 feet wide ~th vertical walls 

out at intervals by side canyons . The weUs are tram 300 to 400 t at high, cut from 
limestone. 

On top of the lllnost ane 11 e beds of sands tone a thoueand or mora f a : t thiok 
which have eroded to a normal slope which gI. ves wa.y to a perpendioular oapping cliff 0'£ 
limestone eoo f at high at about 2 miles a.way from the property. 

Bridal Veil Fall s 1s a ver tical drop 01' 120 fa t. etwean Bridal Veil and 
aoney i'alla is en ord1nary mountain stream water- gr ade, Mo~)ney Falls is a p *ndlcular 

Arop of 196 feet . 

ORES AND THEIR OCCUnnENCE - The ores found onthe propertY' a re minerals of lead. Ceruss ite 
aDd Galena ; Vanadium in tlB f orm of Vanadinite and Descloisite; 

Silver; ,m gold in small amount . 

hen pure Ceruss1 te contain.s 77 . 5~ lead, galena lead, vanadinite cOD.tains 19 . 3~ 
vanadium oxide o.nd descl01s ite contains 22.'7~ vanadium oxide and GO/v 

- , -



Th.8 ore bodias so far di soovel'ed 11e lin one part ••••• 
MIneralization ot dQll Limestone, forma:Uoll of Oarboniferous age whose bases are 
lying al..most horizo tal. This 1s the limestone which :fb rms the lower perpendioular 
o11ft walls ot the oanJon. 

The horizon which oonta1lU! the ore is clearly 1nd1oat d along tha walls 01' the 
oanyon by Iii line of demarketion. a. jointing pl ane t about 35 teet abov tha canyon floor , 
extending fl10 Oarbona~ Canyon to far belCfN ' 1) nay Falla !.4.IW. shooing on poth walls of 
the oaqon. 

At intorvaJ..s along this jointing plane oocur what are knQ'O as slump areas 
oaused by overhanging limestone breakina dCllln to f:t. Ua tJave. The caves 'IVers produced 
by ahr1ntage du to the oxidation of sulphide are bodies. 

-:hat produced the ore bodics is not olearly indicated. '!'har a is no i gneous 
rock within t his area. Tha om is a replacement or tho l1mestom by asoending 
mineralized solutions , which travelled long the jointingplane which 1s at present a 
rathe r open ahannel until a fraotured zone VIas rea.ched which .vas :favorable to the 
depoaltl on at the L'l1nerals . Such zone of fracturing could Ii at any angle. trom nearly 
flat to :perpendicular. and the resultant depositi on would proCiuce ore bodies lying at 

oorresponding angles . Thus in the Bridal Vein. , ork1ngs the angle seems to h' a been 
at about 20 degrees fromthe hori zontal; in the Seligman no . 2 the fracture encountered 
wa,a nearly perpendicular . 

Other open jointing :planes occur above the one mentioned but have not been 
pros pectM 1:or are. 

The princ1:Pa1 ore body so .. 'ar uncovered is on the Bridal Vein claim. Here a 
tunnal was driven in one the jOinting plane, OJl ore all the way, for about 220 fect . 
A raise 54 fest high was driven upwards. and a wi nze as sunk tor 85 tect . From this 
wi nze two lev is we~ driven, No . 2 1 v6l at 34: feGt alld the No . ~ lavel at 59 fee t 
below Level No .1. Later l evel stands at 77 ft . belOW Level l~o . 1 

LEAD ORE - Bridal Veil : 
Lea.d ora varyill8 in 'ioh. oknes8 from nothing to 24 in . Lind averaging 10 ins . 

oo('urs along the main bedding plane in l evel No .1. At 50 ft . inside too tunnel the 
0 1'8 dips downW8.xoQ. on a 20 degree angle , widening and gett ing better in grade as it 
goes dONn utltil it reaches and pasSElS below t.j'o, Level . no oommerolal ore i s found on '1;;11 
No.3 level but an intermediate drift below the level aho good prospecting possibilities . 
The I.tain ore undoubtedly passes over this level and wi ll be found by further dri:fting . 

aee the accompanying map o£ t :u.ts nin0 Car det.ails of the wo rldn~"s , also the 
assay sheets for samplas . 

On the opposite 11 ot Carbohat~ Canyon is ~ short tunnel into the cliff hie11 
shows 80~ leau values and indicates the continuous lateral e xtent of tho O ra zone . 

Other De posits. 
Followi ng along the bedding pl Bll6 DlarkaI' - ore 1s found near Lrldal 

Veil Falls j in two tunnels on the Seligman Claim; in a tunnal on the Cataract cla:tm; a nd 
at other places do the nyon. 

Sel~ No.1. -
The ore found in Seligman l~o . 1 tunnel is miU.iDg grade lead ore but 

carries the highest gr ade vanad1U1l content of aD7 ot' the s ho d.ngs . The ON 1"0110 8 too 
main bed ins plan an forms small deposits undar the plane sbdlar to 3ridal Veil no. 1 
l evel . At the point m.er:>. S pIe:3 was taken ( Qom.ap) the v .a streak is dipping sharply 
to the southeast and sholi l d widen to t>cher depoe1 t as on BrI dal Veil No. 2 level. ,The 
oxe str ale veraees 8 1u" Wide across the face and assays 16.6 oza . 811ver ,J].d 22.4'lit 
lead . This pOint oonstitutes a very- good ,jrospect . 



POSITIVE LEAt 01 i.' . -

Bridal Veil No . 2 level 

ft 

It 

" n' No. 1 1t 

Seligman No .1 Tunnel 

- East area 44 ft . x 42 -l't . :x: 4 . 6;" &. thick 
720 tons at 7 . 7 ozs ., 34% lead. 
Ylest lU'eS, 55 ft . x 55 ft . x 5 . 5 tt . thick 
1340 tons at 10.7 O~., silver, 25% lead 
:North area . 12 ft . x 45 ft . x 4 . 0 ft . thick 
gOO tons at 4. 5 ozs . ~11ver, g~ lead 
250 tons at 10 oz . Silver, 15~ lead. 

- 600 tons at 4 . 2 ozs . silver , 7 .2% lead 

Tbs above l i sted areas oontain about 500 tons of direct shipping ore running 
12 oz~ . 811v9r, and 00% lead . 

?ROBABlJS I.'EAD ORE- With ord1na17 continu1ty of the present ore- beds there should be 
a further development at ore by stoplng which should double the 

above estimates , giving 1000 tans direot hipping are , 2500 tons of seoond class 
shipping are , and 2000 toIlS ot mlll1ng are . 

VALUE OF I1!lW OltlS - The present price ot lead is 6¢ per pound and silver is v,;orth 56¢ 
per ounce . 

Figured at these prioes and deducting smelter charge s and deduotions the value 
to the ,shipper per ton of ore running 12 o '" s . silver and 50R lead 1s $42. O. From th1s 
sum must be deducted. a. mining cost of about $3 . 00; hoisting to rim ot canyon $2 . 00 ; 
trucki ng to rail road i s .OO; rai lroad freight to the smelters at Douglas , Arizona , $e.oo, 
l eaving a net profi t to the producer ot about , 21 . 60 par ton. 

M1 ' 1ed. conoentrates will oarry about 50% lead about 25 oz . silver, the extra 
s 11ver should almost carry the cost of milling. 

FigUi"ed on this basis the total net value of the lead 01'8 is about ~60 .000 . 
Practically all of this has been developed by a small amount ot work at the Bridal 
Veil Mine . 

I t 1s well to no t e here that the P1'$$ nt prioe of lead 1 ill the lowes t intbe 
l ast ten years and that an advance .n pries of l¢ would. i noreasethe Talue of this 
Oi 'S about 8 . '0 per ton. 

VANADIm~ 0 I! - Moat of the vanadium in t.M Bridal Vel l Mine occurs at thB mineral 
vanadlnite . I t occurs both in the l ead ore bodies and in leaehed areas 

above them Whel"'8 it remained as a resultant of the original lead sulphide ore . 

1'b8 appencled. assay sheets gi va results in percentage ot vanadium oxide. V205 , 
whioh 1s the form used in market quotations . 

Bridal Veil level No . 2 , East Lead. Ore body - - 1 . 07% V205 
" " .t .. West It It I't 2.00% It 

" ft ft " North Il It 1t 2. 44% n 

tJ ft ., No . 1 Joint Plane 1 . 54% ~ 

ft ft ." ft 10 1ns • above plane 1 . &1% fl 

and on the upper extent10n of the lead ore body bet lveen levels No . 2 and No . 1 is a 
large tonnage of ore running better tbe.D. l~. 

'l'bere are in the Bridal Veil workings probably 5600 t ons ot mixed laad" 
vanad1 um <> 1.'8 ru.n.n1ng 1 . 7 ~ V205 . 

In the Selie,man No . 1 the e a re developed 600 t ons ot ore runlling 7.2% lead 
and 8.ll% V205. 



VALUE OF VANADIUM OBE - The market value ot vanadi,UDl ore depends on the eharacrber of 
th shipped product end tho contract with the purchaser. The 

ore 1s readil y salable . Ore running 5" V205 sells for 50~ per pound of V205 and 
conc ntrate ' runn1ng from 12 to l~ V205 8el l tor 65¢ per pound ot V205 . But when the 
ore carried both lead and vanadium the problem. beoolles OM ot speoial metallurgical 
treatment and the product must be 801d to 80me buyer of this particul ar kind of O1'e . 

YJhen a. SUfficient tonnage of this ol ass of combination ore bas been developed, 
a. l ead furnaoe and leaching plant can be installed at the mine ,and the two products will 
be sold 8 parately. 

cll of the ON in Bridal Vei l No. 1 18. 1 and between levels Bo . 1 and No . oan 
be o onoeut rated to a produot oontainiIlg ~ V205 which sells tor 100 per ton at the 
market poI nt . 

The Seligman -ore oan be converted to a high grade ooncentrate because of it a 
i ni tial h1gh pe.centage of vanadi um. and rather low percentage leal . This ore contains 
much free vanadium oxide besides some lead vanadate . It runs 5 . ll~ V205 a.nd i n the 
crude s t at e 1s worth 60 per tOil at the market point . 

On! ,by aotual mill tests can any idea be obtained 8.3 to what can be expected 
trom thi s or e buy sutfice i t to say that the vanadiula 1s worth many thousands 01' dollars 

and Is a real mining asset . 

PROSPEO'rING Pry ... ~SIBILI'l'IES - As betor stated, the mineral depos! ts 11e along a horizontal 
plane in the lilll$stoD,e . 

At present , only such places as are indicated on the walls 01' the canyons have 
baen prospect ed and there still r eill several slump ar as to be prospeoted. 

The Bridal Veil 1s the only area i n whi oh worll has been done below the actual 
j01nting plane . Ttl 54 ft . raise above No . 1 leYel 1s reported to have hit oro but the 
raise oan not be i nspected at th present time . This may b an overlying plane which 
can be seen on the taoe of the cliff . 

TnmER - Ding and oonst ruction timbor is plenti:f'U1 at Iii few milas from the rim of the 
oanyon. 

WATER - oataract Creek has bean calculated to flow 72 seoond feet at m1n1mum. According 
to Mr. Johnson, the U. B. GoV8l'!1I!lent roco6J11zes the rights ot the mining olaims 

to the use of all ters upon them, but the government has cancelled his rights to the use 
of the water for d1 v reion to po r purposes . At one t1me , before the i nterven ti on ot 
the governrnent. the water- p,) r was under lease and bond to -'n eleotrio power oompany 
for $100 . 000 . .:t the present time Mr. Johnson has a claim against the government for 
~50 . 000 damages tor such oHneellation. 

MILLSI'IE - A concentrating r.t1il can be placed in the bottom of the canyon near the 
mines, proTision being mene tor retaining the mill-tails from shing down 

the creek . 

CONCLUS I ON £'uID REC UENDATIONS - I would recommend the immediate inception of a dev lopment 
program under tl» superintendence of a oompetent mine 

toreman, all immedie.t work to be done in the areas where ore has already been disoovered . 
Such developtJ.ent ,"om should be done below the flat joint plane in order to reach the ore 
which lies in the bottom of the slump areas ~nd \flow the erosional effect of thEt creek 
waters. S oial attention mould be paid to any d oVillwal'd dipping ot the ore stratum. 
i~18 property is one of oonsiderable lue and one ich merits the serious considerati on 
01' an investor. I believe tha it will eventually became a stea~ producer of profi table 
ore . 

Respeotfully submitted 

L. T. JlIcElvenny 
·u ... _,, __ .:t __ .. ___ _ ..... _,11 _"....(-+a'"~ ....... ~#4aG; (V" .. , ~""'U;;T1Q P "" o-P 'th ~t..ntA n 'f 



A,.,'1SAY SHEET NO . 1 . 

Gold Silver 
NO. 0218 . per ozs . per 1'&1' Cent V~idth 

Ton Ton Lea.d Inches Desoription 

A 0 . 010 14. 6 18. 2 12 Bridal. Veil No. 1 LeYe1 
B 1 . 005 7.6 5. 9 10 " 
C 0 .0015 4 .4 1'1 . 8 10 " 
D 0 . 005 11.2 1'1 . 8 24- " 
E 0 . 005 21 . 2 13. 4 14 tt 

11' 0 .005 1.5 2'7 . 3 It Vanad1um hi . grade 
G 0.010 5. 0 7 . 3 Vug Area 

H 0.005 1.1 6 . 4 General No . 2 . Level 
I 0 .005 7. 9 9 .9 tf ,.. 

1 0.005 8 . 6 3'1 .1 52 " 
2 0.003 7 . 8 44.0 54 2 
5 0.004 S.S 26 . ' 63 '* 

4 0.004 10.7 33. 3 52 1'* 

5 0 . 005 12 .0 3'1 . 7 37 If 

6 0 .004 9 . 8 56 . 8 24 n 

I 0.004 S.O 25 . 3 56 tI 

8 0 . 004 8 . 5 30 . 2 75 II 

9 0 . 003 2 . 2 26 . 3 92 tt 

10 0 . 004 6.7 M.2 90 " 
11 0 . 005 11. 8 49.8 61 ft 

12 0 .005 8 . '1 49 . 6 34 t. 
13 0 . 005 8 . 3 15. 3 28 fl 

14 0 . 004 4.5 14.9 62 If 

J 0 . 005 12 .4 22.8 12 along wall 'if 

15 0 . 005 S.6 26 . 9 Ganral ~ 

17 0 . 005 a.5 15 . 7 56 It 

18 0 .005 10. 5 28 .7 Gener 1 i~a11 It 

19 0 . 004 4 .6 10.6 tt "' It 

20 0 . 004 6 . 4 12 . 2 ft It It 

K 0 . 005 24. 1 24.3 18 " 

L 0 .004 1 . 9 0 . 2 ll'aee No. S Level 
M 0 . 004 5.9 0 . 2 " 

21 0 . 004 2 " 0 .1 11' 
.~ 

22 0.004 0 .4 0.1 '" 
23 0 . 004 0 . 5 0 . 1 n 

N 0.020 2.4 None Iron Mask ~!el 

0 0 . 010 1 . 8 7.8 24 Seligma.n No. 2 

P 0 . 005 1 .1 None 56 It 

Q. 0 . 005 1. 5 None 36 It 

R. Trace 1 . 2 6 . 8 12 Seligman No. 1 
3 0 .005 16 .6 22 .4 8 1t 

T 0.006 4 .4 1608 24 tr 

U Traoe 5. 8 6.3 General tt 

V Trace 1,1 Nime 24 11 

'H Trace 1 . 5 None Genera.l " 
X 0 . 005 8.8 5.8 Cross :J!' racture " 



ASSAY SHEET NO . 2 . 

Gold S11ver 
No . ozs . per azs . per Per Oent Width 

Ton Ton Lead Inohes Description 

y Traee 1 . 8 '1 . 8 46 Seligman No . 
Z. 0 . 004 4.1 5.2 Oeneral " 
Za 'i'raoe 2 . 4 7 .6 n ft' 

Zb 0.006 6.0 2.1 ft n 

Zo 'rraee 4 .1 1.8 It '" 

A oomposite at the sampl es ot No.1 to 14 Br14al Veil ora is as follows : 

Gold 
Sil ver 
Lead 
V205 
Zi no 
Iron 
L1lI1e 
Oipper 

0.004 OZS . 
7 . 5 It 

34. 2 % 
1 . 07 '}k 

2. 7 " 
2 . 8 ~ 

17 . 8 % 
0.16 ~ 

Insoluble 
Sulphur 
Manganese 
Arsenio ) 
Antimony ) 
Bismuah ) 

A composite at samples taken from Seligma.n No.1 is as follows: 

Gold 00005 ozs . Insolubl e 16. 3% 
Silver 4 . 2 n Iron 5.5% 
Lead 7. 2 ~ Lime 27 .. 1% 
Sulphur 0 . 2 '/J 

Vanadium assays in roentage ot oxide - V205 

1 - High Grade . rom Bridal Veil 10. 1 •• • • • • • • • •• 
2 - Compo ita 10 ins . thiok over root Bridal Vet. no . 1 ••• 
8 - CompOSite samples A, B, O. D. E , G • • • • • • • • • •• 
4 - Oomposite Samples .t I t 1 , K ••••••••• • •••• 
5 ., Sam.ple L •• • • . • • • • • • • . • • • • • • • 
6 - Oompos! te ""amples O. P t Q • • • • • • • • • • • • • • • 
'1 - Oompos!to 3a.mples R, T. U. V, ;;1, X. z ••. • •.•• " 
8 - Oomposite Samples 1 to 14 • • • • • • • • • • • • 
9 - Compos it e Samples 2,a . Zb , Zc ••• • • • • • • • • 

10 .. Sample:') ••. ••• • • • • • • • • • • • • • 0 

'1 . 33J' 
1.B7% 
1. 54% 
2 . 44% 
0 . 02,% 
O .G~ 
6. 11% 
1.07% 
1o~ 
0 .03% 

1 
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t\ BEFORT ON THE PROPEHTY OF THE 
J' 

NORTHERN ARIZONA L AD ~ ZINC MINING COMPANY 

'by 

L. T. McElvenny. Mining Engineer 

Mr. W. I. Johnso.n, 

Prescott , Arizona. 

near Mr. Johnson:-

Herewith 1s my report on the nroperty of the Northern Arizona Lead and Zinc 

~lnin~ Oompany, the data for which was obtained f rom an examination of the mines 

made March 13th. to March 18th. 1928. 

The report covers 10 P9€es and contains six mans and two assay sheeh. 

A r esume ' of the re"Oort shows th t you have there the possibilities of 

developing a good mining "Oroperty whose pr~sent assets are a considerable 

tonnage of good ore and r easonable expectation of- further ore discoveries; 

whose main draw-back lies in its uresent Inaccessabi1ity; and whose great est 

present need is an ore development progrem to create enough reserve ore to 

d termine your tuture minine and milling pr actice 

Yours respectfully 

L. T. ldcFlvenny 



NORTHERN ARIZONA LEAD AND ZINC MINING COMPANY 

LO CAT I ON-
t 

The NORTHERN ARIZONA LEAD AND ZINC MINING COMPANY properties lie in Cataract 

Canyon, Coconino County, Arizona at 50 miles East of the santa Fe railroad 

station at Grand Canyon from which they are reached by 36 miles of automobile road 

and 14 miles of horse trail. The locat ion lies within the boundaries of the Grand 

Canyon National Park. 

ROADS -

The aut_bile road tra:v~rses high mesa country through low rolling hUls with 

nothing but lo!, rolling hills and gentle slope. to contend with. This is a mail 

sta€e road and Iswell adapted to trucking. 

The road 'ends at Hill to which is the top edge of the Grand Can.yon rim at the 

head of Lee Canyon. The elevation above sea-level at Hill top is 5415 f eet. 

Thence from Hilltop a pack trail le~down Lee Canyon for 7 miles to ita junction 

wi th Cataract Canyon, the f irst one-half mile being a steep jump down of about 600 

feet after which the trail follows a normal water grad~ on the floor of the canyon. 

Down Cataract Canyon the trail follows the gently sloping floor f or 7 mi~es to 

the Indian town of SUpai wher e is located the Indian Agency for the S\l:pai Indians, 

telephone station, and post of fice. 

At l! miles above Supai are encountered the headwat ers of Cataract Creek which 

rise f rom huge springs in the bottom of the canyon and f low down the canyon f or about 

8 miles to the Colorado river. 

From Snpai the trail follows down Cataract Canyon for l i miles 

1 
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to the claims at Carbonate Canyon, passing Navajo Falls just below Supai, and Bridal 

Veil Falls at the mouth of Carbonate Canyon on the ~ridal Veil Mining Claim. 

The elevatiou above sea-level at Carbonate Canyon is 2900 feet, MINING CLAIMS-

The property consists of 5 unpatented mining claims and one unpatented millsite 

comprising in all 105 acres of mining ground. 

The accompanying Sketch-map shows their relative positions with regards to each 

other and to ~he canyon. The Bridal Veil Claim cover the south side of Carbonate 

Canyon and embraces the Bridal Veil Falls. The other claims lie along Cataract 

Canyon. 

DESCRIPTION OF ClTARACT CANYON-

In the region of the mining claims the canyon is something less than 500 feet 

wid.e with Vertical Walls cut at intervals by side canyons. The walls are from 300 

to 400 feet high, cut from limestone. 

On top of the limestone lie beds of sandstone a thousand or more feet thick which 

have eroded to a normal slope which gives way to a perpendicular capping cliff of 

limestone 800 f eet high at about 2 miles away f rom the property. 

Bridal Veil Falls is a vertical drop of 120 feet, Between Bridal Veil and Mooney 

'Falls is an ord1.nal7 mountain stri/a~ater-grade. Mooney falls is a perpendicular 

drop of 196 f eet. 

ORES AND TH~IR OC CURENCE-

The ores found on the property are minerals of lead, Cerussite and Galena: 

V~ium in the form of Vanadinite and Descloisite; Silver; and Gold in ~allamount. 

When pure, Cerussite contains 77.5 ~ tepJi, Galena contains 86.6 ~ lead, Vanadlnlte 

contains 19.3 % Vanadium Oxide and 73.1 ~ l ead , and Oesclolsite contains 22.7 ~ 

Vanadium Oxide and 50 l ead." 

The ore~ bodies so far di scovered lie in one parti~~ar hor-
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izon of Red_all Limestone, a formation of Carboniferous, age whose beds are lying 

almost horizontal. This 1s the limestone which forms the lower perpendicular cliff 

walls of the canyon. 

The horizon wblch contains the ore is clearly indicated along the walls of the 

canyon by a line of demarkation, a Jointing plane, about 35 feet above the canyon 

floor, extending from Carbonate Oanyon to far below Mooney Falls and showing on both 

walls of the canyon, 

At intervals along this jointing plane occur what are known as slump areas 

caused by overhanging ltmestonebreaklng down to f ill a cave. The caves were produced 

by shrinkage due to the oxidation of sulphide ore bodies. 

What produ~ed the ore-bodies 1s not clearly indicated. There is no igneous roCk 

within this area. The ore is a replacement of the limestone by ascending mineralized 

solutions which travelled along the jointing plane which is at present a rather open 

channel ' ~til a fractured zone was reached whiCh was favorable to the deposition of 

tl1f.t. minerals. Such zone pf fracturing could l1e at any angle, f rom nearly'flat to 

perpendicular, and the resultant deposition would produce ore-bodies lying at corres-

ponding angles. Thus in the 13 ridal Veil workings the ' angle seems to have been at 

about 20- trom the horizont81, in the Sel1~ No. 2 the fracture encountered wa.s nearly 

perpendicular • 

Other open Jointing planes occur above the one mentioned but have not been prospected 

for. ore. 
e. 

The principal ore-body so far uncovered is 011 the 13ridal Veil claim. Here a. tunnel 

was driven in on the Jointing plan~e, on ore all the way, for about 220 ft. A raise 54 

feet high was driven upwards, and a winze was sunk for 85 feet. From this winze two 

levels were driven, No. 2 Level being at 34 feet and No . 'j Level at 59 feet below Level. 
I . 

No. 1. \~a.t er level stands at 77 ft . below Level No.1. 



4 

LEAD ORE-
t 

Bridal Veil ~ 

Lead ore warying in thidtness from nothing to 24 ins. and averaging 10 ins. occurs 

along the main bedding plane in 'Level No.1. At 50 ft. inside the tunnel the ore dips 

downward on a 20· angle, widening and getting better in grade as it goes dom until it 

reaohes and passel below No. 2 L8yel. No oommercial ore is foUnd on the No. 3 Level but 

an intermediate drlft below the level shows good prospecting possibilities. The main ore 

undoubtedly passes oyer this leyel and will be f ound by further drlftiDg. 

See the accompanying map of this mi ne for details of the workings, aleo the assay 

sheets f or samples. 

On the opposite wall 4f Carbonate CaQ10n is a short tunnel into the clif f which Shows 

some lead values and indicate. the continuoua lateral exten4 of the ore zone. 

Other Deposite. -

Follow1ng along on the bedding plane marker - ore is ' !OUDd near 'Bridal Vel1 Falls: 

in two tunnels on the Seligman Claim: in a tunnel on the Cataract Claim: and at othe~ 

places down the oanyon. 

Seligman No. 1 -
~ 

The ore f ound in Seligman No. 1 Wn:oel 18 mUling grade l ead ore but carries the 

highest grade Vanadium content of any of the showings. The ore f ollows the main 'bedding 

plane and forms small depost ts under the plane s imilar to Bridal Veil No . 1 Level. A.t the 

po~nt where Sample S was taken ( s ee map) the ore-streak is dippi~g sharply to the South-

east and Should widen to another deposit as on Bridal Vel1 No. 2 Level. The ore streak 

averages 8 ins. wide across the f ace and as says 16.6 ozs. Silver and 22.4 ~ Lead. This 

point constitutes a very good pro spect. 

POSI TI VE LEAD ORE -
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POSITIVE L:AD ORE -

:Bridal. Veil Vo.< 2 - Lovel ... 'Past area, 4l~ ft . x 32 ft •. x 4.6 ft . thick 

720 tou a.t 7.7 ozs. Silver , 34 ~ Lead. 

It , 
" It 

If 
" If • 

It Iro. 1 

Seli gman No. ~ Tunnel -

Nes t area, 53ft. x 55 ft . x 5.5 thiCk 

1340 tonI at 10.7 oz •• Sliver, 25 ~ Lead • 

. ortb e , 12 ft . x 45 ft_ x l~ . O ft . thiCk 

250 tons at 4.5 o •• ~ ~11vor . 9 ~ Lond. 

250 tons at 10 OSS a SIlver , 15 , L1ad. 

600 tons at 4.2 O'Z8. S11ver, 1.2 Lead. 

'i'he above 11stocl areas contain about 500 tone of direct shtp!,)iDR' ore running 

12 OZ8. ~llver and. 50 tf., L ad. 

PROBA.'BL"E LRW OR. -

Wi th ordinary continuitl~or tbe present ore- bede, there should be a further 

development of ore by stoplng hleh should double the above stlmatel. giv1ng 1000 

tons of direct shipping are, 2500 tons of second class shipping ore, and 2000 tons of 

mlll1ag ore~ 
OF . 

VALUT:/trAtJ OIm -
-----,~ . . r,Flgurect at these prices and deducting smelter charges and deductions, the value 

YTh-e ,Pre8 tnt prioe of L1'ad, i8 G 1 per d an;l $11vo 18 worth 56; "Oer ounce. 
, to the shipper per ton of ore running 12 OIS Silver and 50 % Lead i8 $42. 60. r rom thi. 

~ must be deducted a mining coat of about $3.00; hoisting to rim of faQYon $2.00. 

trucking to railroad $8.00; railroad freight to the smeltera at DouglaB~ Arizona $8.00, 

leaving a net p~ofit to 'the producer ot about $21 .60 per ton. 

Willed concentrates w111 carry about 50% Lead about 25 OZ8. Silver , the extra silver 

should ~at carry the coat of milling. 

F1gured on this basie the total net value of the lead ores is about $ 60,000.00 
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practically all of this has be~n developed by a small amount of work at the Bridal 

Veil !dine. 

It is well to note here that the present price of lead is the lowest in the last 10 

years and that an advance in price of 1; would increase the value of this ore a.bout $8.70 

per ton. 

VANADIUM ORE -

Most of the Vanadium i. the Bridal Veil Mine occurs as the mineral Vanadinite. tt 
tV"" 

occurs both in the lead ore-bodies and in leached areas above them ;there it remained as a 

resul tant of the original lead. sulphide ore. 

The appended assq sheets give re.sults in percentage of Vandium Oxide, V205. which is the 

form used in market quotations. 

Bridal Veil Level No.2, East Lead Ore-body ~ 1.07 ~ V205 

it .. it .. West If .. II 2.~ <f; It 

it II It " North" " " 2.44 % It 

.. " II No . 1. Joint Plane 1.54 'f, " 
" " II " 10 'ins. abo,ve plane 1.~7 ~ " 

( 

and on the upward extention of the lead ore body between Levels No. 2 and No. 1 is a 

large t~nu ge of ore runninp bgt tar thAn l.~ 

There are in \tha Bridal Veil orklngs prob b1y 5600 tons of mixed Le d- VanaJium ore 

running 1. 75 ~ V205. 

In the Seligman No.1 there are developed 600 tons of ore running 7. 2~ Lead and 6.11% 

V205. 

VALUE Or- VANADIUM ORE -

The marke& value of V~ium ore depends on the character of the shi ;')ped product and. the. 

contract with the purchaser. The ore 1s readily salable. 



1 

Ore running 5% V205 sells for 50; per pound of V205 and concentrates running from 12 to 

l8~ V205 sell· for 65; per pound of V205. But when the ore carries both lead and Vanadium the 

problem becomes one of special metallurgical treatment and the product must be sold to some 

buyer of this particular kind ot ore. 

When a sufficient tonnage of this class of combination are has been developed, a lead 

furnace and leachiu plant can be installed at the mine and the two prodv.cts w11l 'be sold 
I 

separately. 

MuCh of the ore in Bridal Veil No . 1 teve! and between Levels No. 1 and No . 2 can be 

concentrated to a product containing 10% 1205 which sells f or $100 per ton at the market 

point. 

The Seligman ore can be converted to a high grade concentrate because of its initial high 

percentage of vanadium and rather low percentage of lead. This ore contains much free 

Vanadium OXide besides some Lead Vanadate. It runs 6.11% V205 and in the crude state is 

worth $60 per ton at the market point . 

Only by actual mill-tests can any idea be obtained as to what can be expected from this 

ore but suffice it to say that the Vanadium 1s worth ma.ny thousands of dollars and is a real 

mining asset. 

PROSPECTING POSSIBILITIES -

As before stated, the mineral depo$1ts Ite along a horizontal plane in the limestone. 

At present , only such places as are indicated on the walls of the canyon have been 

)rospected and there still remain several slump areas to be prospected. 

The ~rldal Vell is the only area in which work has been done below the actual jointing 

lane. The 54 ft. raise above No . 1 Level is reported to have hit are but the raise can not 

e inspected at the present t ime. This may be an overlying plane which san be seen on the 

ace of the cliff • 

• 



8 

I belieYB that all of these areas wl1l produce as mush ore as the Bridal Veil and 

that, with further prospecting, other rich area. will be discovered which are not 'now 

indicated on the canyon walla. 

REQ,UISITES '-

The main need of the proJeot 1s prospectiDg for greater 're reseryea. 

An ac1equate ore :fOeserve is an e,saentlal to the design of a. mill and to the cQltstruetion 

ot transpor\atlon facilIties. 

fo date all minlDg has been doae b1 hand drilling but I lfould ,adYise the installation 

of a small air-compressor capable of driving two drilling machines, or one drilling machine 

and a tmall hoist. 

SUCh a compressor could be installed for $5000 and $IOOOmore wl11 pl ace the property 

on an operating bade. 

The second r,quisite, but not an immediata neei, is a road or tramway to, the rim of 

the cmqon. This problem 18 not as di ffieul t as 1 t appears. 
w,./ 

ThN are two feaslble methods to be conddered and only by an actual survey can the 

cost be approximated. A direct road would be too expensiYe, 

Flrati A road folloWing and climbing the upper sandstone beds to the foot of the top 

llmestoae cllff whiCh !Inlst be ascended by an aerial trliJllWST. SUch a road would be about 2~ 

miles lOBg and thetl"8lIlwa, about 2000 ft. long. 

Secondl An aerial tramWay f rom the mines direct to the rim. This 1s the che~per system 

to eon8tru~t and maintain: The hoisting engine will be placed on the rim. .A. 100 H. P. fuel-

oil barhlDg engine will be required to hoist 25 tons in g hours . 
tv 

The entire length of this tramw~' will be about 2 miles and the lett about 2800 ft. 

TIMBER - / . 

. '-



TIMBER -

Mining and construction timber is ylentlful at a few miles from 

the rim of the canyon. 

WATER -

Cataract Creek has been calculated to flow 72 second feet at minimum. 

According to Mr. Johnson, the U. S. Government recognizes the rights 

of the mining claims to the use of all waters upon them, but the government 

has cancelled nis righ.s to the use of the water for diversion to power 
\ 

~urposes. At one time, before the - intervention" of the government, the 

water-power was under lea se and bond to an electric ~ower comnany for 

$100 000. At the present time Mr . Johnson has a claim against the government 

for $50 000 as damages for such cancellation. 

MITrSI'rE ~ 

A concentrating mill can be placed in the bottom of the canyon near 

the mines, provision being made for retaining the mill-tails from washing 

down the creek. 

CONC1USlt'N AND RECOMMENDATIONS -

I would recommend the immediate inception of a developem*nt 'Orograrn 

tUlder ~~~ su~erintendence of a competent mine forman, all i mmediate work 

to be do ne in the areas where ore has already been discovered. 

sUch development work should be done below the flat joint pl&ne in 

order to reach the ore which lies in the bottom of the slump areas and 

below the erosional effect of the creek waters. Special attention sbould 

be paid to any downward dipping of the ore stratum. 

Thill pro perty is one of considerable value and one wbioh 
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merits the serious cons1deratlon ot an investor. 

ore. 

" t belleve that it will eT&n~lT become a stendr producer of ,rotltable 

Re$pecttully ~bml'tod 

t . IF. It'fm. venDT 

n1_ 'F.ngiI'lHl' and repatered 
proie.ai,onal 'Fugllleer of' the 

state of Arizona. 
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J s.dders or rwmi nG UI-J'&isee f'rOlcl th'" canyon l evGl to rene!' tLem. 
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THE NORTHERN AHI/~O l\'" LF ,. "", E#i~ ZI NO'"itINING COIVl~ lY. 
;ATION: --

The Nortilern ArizoDC=: Lec:.c1 2nci Zinc Mining Company' s p:coperti es l i e in 
. tarac t Canyon, Coconino Co unty , Ari zona, -at 80 mil es eas t of the San tE~ Fe Ry 

.J t at i on at Grand Canyon ,from which t h ey ar e reached by 36 miles of a u tomobi le 
r oad and 14 miles of horse t r a i l. T~ e location lies within the boundar ies of t he 
Grand Canyon Na tiona l Park . 
ROADS : The a.utomobil e ro a.d traver ses hi R;h mesa country thr ough l ow rolling hi ll s 
~ith no thin~ but thes e and gen tle slopes to contend with. Thi s is a mail stage 
road and well adap ted to t r ucking . 

'The road ends B.t Hill top which is the top edge of Grand Canyon rim 2- t the head 
of Lee Canyon. The eleva tion above see l evel at Hilltop is 5415 fe et. 

Thence f r om Hill top a pacl-\: trail leads dovvn to Le e Canyon for 7 milec; to t he 
junction wi t h Cataract Canyon,the first one half mile bei ng a steep j ump down of 
abou t 600 f eet af t er which the t rai l f ollows .c:.;. normal wa t er grade on the fl oor 
of the Canyon . 

DOiJIm Cataract Canyon the tra i l foll owL the gently sloping floor for 7 mi les t o 
the I ndian t o'l'vn of Supai Yvhere i s locc:~ t ed the I ndi an Agency for the Supai 

I ndians,telephone station and post off i ce. 
At I! mile s above Supai are encoun tered the headwa ters of the Ca taract Cr eek 

which rises f rom hugh spring s in the bottom of the Canyon 2.nd fl o-N dovvn the Canyol 
fo r about 8 miles to t he Colorado River . 

From Supc:t i the t rai l fo llows down Ca t a r t:,c t Canyon for It mil es to t he claims 
at Carbona t e Canyon , passing Nava jo Falls jus t below Supai and Br idal Vei l Falls 

a t the mowflh of Ca rbonc::. t e Cc:.nyon on Bridal Veil Mining claims. 
The el evation above sea l evel at Carbonate canyon is 2900 f ee t. 

MIN I NG CLAIMS : The property cons i s ts of 5 unpatented mining claims and one un
patented millsite compr i sing in 211 105 acres of mining ground. 

The accompmili!ing sketch map shows their relative po si tions wi th regards to 
each other and t o the Ca.nyon. The Bridal Veil Cl&im covers the south side of 
Carbona te Canyon and embrace~; the Br idal Veil Falls. ':rhe other claims lie al ong 
Catacact Canyon . 
DESCRIPTION OF CATARACT CANYON. I n the regi on of the mi ning claims the canyon is 
something less than 500 f eet wide wi th vertical walls cut at intervals by side 
canyons. The walls are from 300 to 400 f eet, high,cut from limestone. 

On top the l imestone l ie beds of sandstone a t housand or more f eet t hi ck which 
have eroded to a normal s lope vlihich gives way to a perpendicular slope or capping 
cliff of limes tone 800 feet high at about 2 miles away from the property . 

Bridal Veil Falls i s a ver t i cal drop of 120 feet. Between Bridal Veil Fall s and 
~ooney Falls i s an ordinary moun tain stream water-grclde. Mooney Falls is a 
8erpendicul ar droD of 196 f ee t. 
)HES AND THEIR OCCUTIRENCE : The or es f ound on the pr .) ;·~ eT ty ar e minerals of l ead . 
~erussite and Galena ; Vanadi wn in the form of Vanadinite and Descloizi te; Silver 
ind Gold in small amo un t . 

(One paragrapg desctibbng these mi nerals when pur e 
can not be r ead,omrh tted her e) , 

~he or e bodies so f ar discovered lie in one horizon of Redwall Limestone, a 
~ormation of Carbonifer ous age whose s trata are l ying almost hori zontal. This is 
;he limest one which fo rms the lower perpendicular walls of the canyon . 

The hori zon which conta ins the ore is clearly indicated along the walls of the 
:anyon by a lIne of demarkation, a join ting plane, about 35 fe et above the canyon 
'loor , extending from Carbonate canyon to far below Mooney Falls and showing on 
loth wall s of the Canyon. 

At intervals along this jointing plane occ ur what is known as slump ar-eas 
caused by the over hanging limestone br eaking down to fill a cave. These ca.ves 
were produced by shr i nkage due to the oxidation of sulphide ore bodies. 
~~at produced the ore bodi es i s not vlearl y i ndicated . There is no i gneous rock 

within this area . Thi s ore i s a r epl ac ement of t h e l imes tone by ascending mineral 
solutions which travel ed along the jointing plane which is at presen t a ra ther 
open channel until a fractured zone was reached which was f avorable to the depo
sition of the minerals. Such zone of fra c turing could lie at any angl e ,from near l y 
flat to perpendicular , and the resul tant deposi tion would pr oduce ore-bodies lying 
~t correspond~ng angles . Thus in th e Bridal Veil workings the angle seems to have 
:>een about 20 from t he hori zont al;in th e Seligman No 2 the frac t ure encountered 
~as nearly perpendicular. 

Other open jointing plane s a CCQr above the one mentioned but have not been 
)rospected for ore. 

The principal ore body so far uncovered is on the Bridal Veil claim. Here a 
;unnel was driven i n one of t he join t ing planes, on ar e all the way,for about 220 
:~et. A raise 54 feet high was driv en upwards, and a winze was s unk for 86 f ee t. 
'rom this winze two levels were driven, No 1 level a t 34 fee t and t he No 2 l evel 
.t 59 feet below level No 1 Wa~er level s t ands at 77 feet below level No 1. 
EPD ORE: BRIDAL VEIL: Lead ore v8.rying in thickness fr om nothing to 24 in. and 
veraging 10 ins. occurs along the main beddi ng plan e in level No 1. At 50 ft . 
~side the tunnel the ore diJ;?s do~ward ~~ ., a ~.o o af1€;le,.yvideni ng and getting . 
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CHARLES H. CUNNING 

MINING II:NGINKK" 

~HOIENIX. ARIZONA 
"UI_CI 

,.S. W. KAltl.&. DII. 
~HONI AMH_ •. lIsa 

To: The Superintendent, 
lirand Canyon National Park, 
Grand Canyon, Arizona. 

Dear Sir: 

Re: Appraisal Report. 

Hay 29, 1956. 

Five I1inine ClaiMs in Havasu Canyon. 

Pursuant to your request and verbal contract I have exa~ined 
a certain group of minin[ claims in Havasu Canyon for the purpose 
of establishing a fair cash value. 

Claims and Location. 

The group consists of the following named mining claims: 
Bridal Veil, Seligman, Pyramid, Iron Mask and Cataract. All the 
claims are unpatented and a search at tbe General Land Office 
confirms the fact that no patent has been applied for nor patent 
suryey made, There is also one millsite. 

The location of the group is in Havasu Canyon (sometimes 
called Cataract CRnyon, but distinct from a por tion of the Grand 
Canyon known as Cataract Canyon), about two miles below Supai 
Village and Post Office. 

The claims are within the confines of Grand Canyon National 
Park but were located before this park was extended into that 
area. Part of the Rridal Veil claim lies within the boundry of 

• Havasupai Indian Reservation. 

The attached map shows the General outline of the 'claims and 
important features. This map was redrawn by me from existing maps 
to better accompany this report. 

The claj.ms are most easily reached via 'a nine mile ver<J rough 
trail which heads out at a point on the rL~ from whence it is about 
65 miles south to hir:hway 66, or E'ast to Grand Canyon VillRge. 
These ar e the nearest rail points. 
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aistory. 

OriGinal locations have not been investigated but it i s a 
well known fact that early pioneers kne 1 of the mineral showin6s 
and prospected them to some extent. 

Of My own knowled~e, J recall tha t 1:1 . I . Johnson (now de
ceased) of Prescott owned tl-J.e claill1 s in ~~ (. early '20s and made 
sporadic atter pts to f inance a.d wor y the~. 

Then durinC the war - about 19}12 - a man named Sanderson 
purchased or l eased the clai.'11s and started development and mining . 
This work was confined to the br~dal Veil Claim. Adits there were 
extended and sor e 164 tons of selected ore was shipped. (See more 
details l ater ) •. 

The oper ation was a failure, even under t he wart ime bonus 
price for l ead. Indebtedness was created and t~e claims were 
finally foreclose and reached the hands of the present owner. 

SOMe effort toward annual labor (assessment work) has been 
made eaoh year, although no doubt insufficient to cover all of the 
claims under t he intent or letter of t he l aw. 

Navaho Falls in Havasu Canyon 
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Geology . 

The Granel Canyon Series in this locality consists of the 
follovrinc l ayers of 8~dimentar~- rocks, starting at the top: 
Ka ibab Limestone; Toroweap Limestone; Hermit Shale; Supai 
Formation (mostly sandstone); liedwall Limestone ; and Temple 
Dutte Limestone, below which are older sedimentary, metamorphic 
and i cneous rocks. The series has a total thickness of about 
2580 feet down to the Redwall limestone where the mineral zone 
is located. 

The mineral showings consist of deposits of the minerals 
of l ead, zinc, silver and vanadium, lead being the principal value . 
No i Bneous intrusives (usual mineralizers) are evident in the 
vicinity. Origin of the ~etallic minerals is obscure, but probably 
they were deposited b~r solutions ascer.ding through the lower 
sediments via faults or channels. The solutions then followed a 
horizontal joint plane as a channel, and deposited in pockets or 
lenses where there were small caves which had been more or less 
filled l'lith fallen r.laterial. The presence of sulphide minerals 
indicates the primary origin, but the source is obscure. 

The particul ar joint plane is visible on both sides of 
rIavasu Canyon, S01"18 50 to 250 feet above the present floor, and 
also around Carbonate Canyon. 

Nature did a splendid job of prospecting b~r cross cuttin 
the joint plane ~/ith over a mile of canyon; and the fact that onlf 
8 or 10 showings of ore were thus disclosed, precludes the 
probability of finding many more orebodies by further development. 

1-1 i neral Shm.rings and .Jevelopment. 

As stat ed above the plane of mineralization lies from 50 to 
250 fe e t above the canyon floor - up a sheer wall. It i~ said that 
the original prospectors did ,much of thejr prospect san:plinr with 
a Winchester. Sighting a favorable spot (a loose area in the joint 
plane) they would shoot at it with a rifle until they obtained SOMe 
fra~l€nts for mineral determinatjon . (Possibly this is one reason 
why the lead content has been greatly overrated). 

Many of these situations are now inaccessible . At the showing 
on the Cataract Claim the old t:iJners had put up 200 fe et of vert:i cal 
ladders on the sheer wall. These l adders are now in bad repair and 
the spot is inaccessible . However , subsequent operator!; '\-Tho were 
able to examine the. spot were not inriuced to work there . 
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. Looking up Car bona t e ~anyon f rom n a r rida] Ve il 
Falls . Dar k spot at extreme l e ft/lower i s 

I r idal Veil a d it. The t e rrain is 
rou h. 

'n t he l'rirlal Ve il Cl a i m ~ " l ~pension bricige has was hed outJ 
C? nd t h . str~8.'1 course c han ed , so t ha t i t is now :iJT1.possible t o r each 
t he wor k in,;s wi t hou t the precariou~ mean s of swirTl inf, one's horse , 
or h irself , across t he Syli ft f lowinr.: and rou £,, '1 bottomed s tream . 

I t was for tuna t e t !1:l t - ad narle a r a t be r thorouc-h excur.i nation 
of thef:e cla ir' <"' as irector of the Arizona Department of i i r.e r a l 
.esource s i n 1950. 0 worl~ has beer. done s i nc e , and t ho kno'Hle d~e 
o~ta ined then, pl us a b it of re ~earch the n, r l us t '1e ~e c e nt 

exw' i nntion of t he accessable spots, p l u s t . e i:1.terj ection of 
p resent nay e cono .ics, f orms t!1e h8S i s of thi~ r erort. 

E.ac h of the c l airrs has SO!"'(, mjne :::-a l shmTin' dev eloped by 
s'1or t a dits. n tr.e Spli~a~ Cla im t he r e a r e s ev r a l adits as 
shown on the mao . Vanac iurn occurs in : reate l' roportion i n the 
Selif,Ma n ors t ha. e l sewher e . (Aver a Ge about 2. 0~ ). 

Exc ( p t for t he Br icla l Veil wor k inGS all shmdnc s a r e s mall and 
p'eagr e ; and no atterrpt t a s been made t o f urther develcp them nor to 
work t he i n a c o ~erc ial manner. 
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The Bridal Veil workines are fairly extensive. The ore strata 
varies from 0" to 36 11 thick, but with a Great lacy of continuity, 
causing dilution and expensive minint; . 

Pridal Vei.l (llavc?su) Falls 
on Er jdal Veil Claim 

f 

I 

I nside the adit the strata takes a downward dip at about 20 
de grees. A Hinze "Tas l3t:.nk f 5 fe pt and t vlO levels run; It 2 at 3L. 
feet; a::1c1 II J at 59 feet. \lJater stands 3.t 77 f eet. 
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Nurr.ber 2 l evel 'lrms th source of most e>f -the oroduction. There 
is no ore in # 3 but f urther ore mi Ght be found by' pr oper drifti!1€:, 
to cut t he projection of the strata. Pvai lable ore of ~ooct ~ rade 
has been " GUtted" froT') bot~ t:,e adit level an d 2 l ev 1 • 

• 
Alto;ct her t ere is probal)ly 600 fep t of wor kinbs a t t his 

place. The total amount of ore shipned i s unknown. Sanderson 
shipoed 164 tons a d oerhaps as much more was shipped previo~sly. 
There j s a small tonnape of 10vIer rrade ore r emainin[: . 

Considerin t hat this is by far the be s t prospect on thp e;r oup j 
and t he large arr.ount of work that had to be done to prod~c e a s~all 
~otmt of fair grade are, th8 situation is fa r fraT') inducive for 
furtber development - either at t h:'s srot or any ot l1er. 

Present 1conoMic Asoects. 

~lhen oroduction was C".tterpt ed durinc the war the operators 
evidentally found that it was impossible to hold up the r rade of the 
ore to tl-Jat hoped for or sug~ested in previous estimates. This "Tas 
because t he small size and irrp~ularity of the occurranceR caused 
heavy dilution in rrini:1<. . ftecords show VW.t they shipped 164 tons 
that brought a sl"'elter r.et returr. of ~: 8,500.00. This is approximately 
.;50.00 per ton. Assay values are not available but allowint; ·~ lO.OO 
per ton for silver, at the then war time price for l ead, a lead content 
of about 20~ is indicated. They took the best ore they could Bet and 
gutted the . mine, but the operation did not pay. Since then all costs, 
especially l abor, have risen sharply, while the price of lead has 
declined. 

Under rresent conditions 
as follows: 

would e f>timate operatin;; cos t s per ton 

.!Jevelopment, ~lTIore probably ';'20.00) rut call it ••••••••••• :J 
; Iinine •..•..•..•.....••.•.•.... It •••••••••••••••••••••••••• 

Pack inc to rim. ••••••••..••.••.•.•.••••.••••.•••.•••.••..• 
Hauline to ra i lhead •.•...................................• 

5 .00 
25.00 
25.00 
10.00 

:1i 65.00 
At present l ead has a value of ~1.76 ocr unit (20 lbs.) F.O.B. 

rail in Ar izona. (This figure is Drrived at aft r deductine from the 
markf' t rri ce; rail f'rei;.'ht to srrelter; sl"'elte- r char.res, losses, and 
"deducts"; r efining; frcieht and sal es char Ees on the metal). 

After allol-lin(; ' .:;10.00 p8r ton for sllv r value , a l ead cont ent 
of about 30% would he r equired t o mp t the above ba~dc costs. 



CHARLES H. DUNNING 
MINING ENGINEER 

Jrand Canyon National Park. - page 7. 

Juch is obvious~ impossible as an examination of the mine shows, 
~nd as has been proved by past attempts. 

Perhaps careful selective mining or further gutting could 
produce a carload or two assaying over 30% lead, but the capital cost 
to produce at all would be far greater than any profit. 

Nor is it feasible to consider equipping the property with 
such items as an areal tram or a mill to reduce costs. ueological 
conditions and experience do not indicate the presence of orebodies 
justifyin~ such capital expenditures. 

Concentration by milline is impractible. r uch of the lead 
is oxi j ized, and besides the great initial cost, oxidized lead 
minerals are usual~ very difficult to mill, and carry hiZh tailing 
losses. 1he mill capital costs, plus tailing losses, plus operating 
costs, wOllIn more than offset the saving in frei ght. 

Any zinc content is worthless. To be marketable at all a shipment 
mU .> t contain nearly 50% zinc and attaining such would not be worth 
the effort. 

Vanadium content is also practically worthless. While the 
Atomic Ener~ Commiss ion pays 33¢ per pound for the vanadium content 
in s ome uranium ores, such is paid as an inducement for the production 
of uranium, and ~ surplus of vanadium is thus bein produced. 
Vanadium per se would be found practical~ unmarketable. 

While uranium might be expected under the existing geological 
condi tions, there is none indicated in aqy of these showings. 

To sum up: The mine has been ~utted of near~ all high grade 
(20% or over) lead ore. It would be impossible t o make any 
opera tin '" profit under present conditions. l'he ore occurrances are 
small, spotty a nd irre.-ular. Ther e is no indication t hat lar-.5e bodies 
with good continuity will be found; and the slim chance of finding 
such does not justify the large capital expenditures that would be 
required in t he attempt. 

LeBal Aspects and Customs Pertaining to Mi ning 
Claims and Millsites. 

Basic minine laws mereJ..y require a "mineral in place lt discovery in 
order to locate a claim; and give the locater exclusive right to his 
claim. It is contemplated that he will develop his claim and either 
proceed to patent or abandon it. There is no time limit as long as 
he performs his annual labor. It gives him t he exclusive use of all 
natural resources, such as timber, water, and other surface rights 



CHARLES H. DUNNING 
MINING .NGIN •• " 

,r nd Canyon 1J tional Park . - paf'e 

to facilitate hi" developmtnt or production, but does not permit 
him to sell or remove any thin! ' but ore. 

To obta t n a f' i;.. t ent thE l aw oes not r equi.rf' tha t tl e ovm~r 
show cOf".rre rc ia l ore in COWl rc ial CluRntities but ad j udicRtion s 
<10 require tl1a t he have sufficient mineral showing to justify 
further devp]opment or production. After patent he may URe the claim 
or resources in any manner without restriction. 

Til se mini~L laws wer e made lonf ~ before (in the 1870s ) such 
thin s as tourist a ttractions, hamburre r stands and dude ranches 
were known. Naturally, there hal" been muc h abu se of the intrinsic 
laws which have caused much concern to legitiMate mine rs ani to the 
Government a gencies tha t r epresent the public. 0 there has been a 
r ener al tight enin p- in the inte roretation of the laws and in 1955 
nevi laws were passed which are consirl r abl y rr.ore stri ct - especially 
as to surface r i chts. However; these new laws do not effec t orevious 
locations and , therefore , do not p ertAin to this situation. 

The above matters a r e mentioneci here beea ' se they have a very 
l.rlportant be a rin, on t 1e anpraisal value . j ay I ther~fore offe r 
the following opinions. 

Unde"!' t heir present dOrI1'ancy t he l e 1- i tiP1acy of t he claims could 
probably not be contested. Rut if intensive efforts we t'e made to 
use t he clai."" s for other than mininc purpose s such uc:;e r:iCht well be 
contested l y ove rnmental a u 'ncies and such conte st won in the courts. 
After. a ll, i1 suc\-} resources as t irrbe r anrl water are denied the 
locater for purposes o t e r than mininG' why should not other non-mining 
assets be s ' ilarly deni ed. At l e ' .st the situation woull be 
sufficiently r e c rious to preclvde the avy f ' nancin t ; t hRt the 
dev r lopment of non-Fininr resources wot:lll r equir. So , therefore, unless 
t he claims are patented there is little real value th~t can be given 
the~ for non-min~nG purpose s. 

I do not believe t hat a patent could b , obtaine r! on any of the 
clams exce t t he i ridal Ve~_l and 1Hlsite . Suc h a patent anpllcC' tion 
wou l d certRlnly 1'e conteded; a nd V1f' rf' is insuff i cient Rhowint; to 
warrant f urth r rlevEloprnent; and the ol' vious r eRson f or patent i n[ 
would be for nor.- mininc purposes. 

Re?ardint t he Bridal Veil claw a nr1 its appurtenant illsite, 
hal-lever) the situa tion woulc be diff er nt. {[e re there is Rl: f fi.cient 
:=;howing, wi t h a record of production, an r! t f-te pr enonderance of t echnical 
evidence (althouFh do not concur) woulrl proba~ly s how t ha t t be claim 
,iustified furt e r devel opment. Anrl a a t ent aD l ication, t hot.' E:-h con-
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t ested, could not be denied uncipr the l aw. And once a patent is 
obtained, unless fraudulently, the owner may use all surface rights 
in any manner he wishes - t he same as a city lot. (Certain water 
rights possibly excepteci). 

Millsites r equjre no mineral discovery nor annual labor, but 
Must be ~ppurtenant to a minin6 claim . A patent on a mining claim 
would call for a patent on its appurtenant rr illsite; and such is the 
case he r ewith. 

J ine openings in wall on Seligman 
claim 
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Methods of nrriving at Appraisal Value. 

~~o v2.1uation can be given for i.1f'provements such as exploration 
or development ~lorlr, on a minin[ claim, whAn such work neithE:r 
develops cOmJ'l1ercial ore, nor gives inforr.atio~ leading to its future 
development. 

At t he s~e t ime it is obviously iMpracticlc-to ~ase the 
valuation of a mining prospect on the net value of proved and 
measurable ore, as ~s often done in t he case of well developed ~ines. 

In the case of a nrospect with speculative chances of success 
we must consirle r what a prudent a~d experienced ~ining person, wi~h 
ample capi "tal available, and in the market for prospective mines, 
mibht be willin& to pay for a property in question. This is the 
se nsible anproach. 

Eut t here are other values t hat while seel"" inp'ly not so sensible 
are just as real. 

ining nrospects are often a l ure to ptrSODB not so rrude~t or 
experienced, who place their own value t hereon and are willing to so 
pay for them. This J'T!i p"ht be termed a "sucker" value. 

Then t here are long ranee future possibilities. ~n this case 
the development of hel'copters for transporting ore might change the 
future picture. Or another war could call for a ~reatly i~creased 
price for lead. 

Then there are the valuations for ot er t~an minin ' purposes. 
Tlie se pertain mostly t o patented minin.' cla' s b...:.t ~ varying de crree 
to lli~patented claiF-s as t hey approacll patentability. 

An arpr iser must taYe all of these fe2.tures into consideration 
a::1rl renc1 er an opinion accordir~b to his tec:t j udf';ment • 

.l\.nnraisal Value. 

The value of an~r or all clams as tenti'tt i ve J'T!ineral producers 
rru ~t be cons~ ered a~ nil. 

H01vever, i n r - I)r inion certain oJuh r val ues do appear arid 
a re as follows: 
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rjdal Veil Claim: (Portion outsjde dR.v'1~u 
1eservation) inclu~ing Bri dal Ve jl 
Falls - I' os tly r-ecause of its 
patent able potential. • • • • • • • • ' 10,000.00 

IUllsite: Largely because of its desirable 
and exquisite flat terrain, and 
potential patent, includino buildin s. 5,000.00 

Cataract, 1ron ask Seli man and 
Nominal or 2,000.00 

Total Valuat j.on .. . . 4 17,000.00 

Havasu Creek and Ter ~ain on l1i llsite Claim is exoui~ite 

Respectfully submitted, 
• 
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