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COPY 

Mr . J . B. Cooper . 
District Manager. 
Allis ~halmers Go . 

Luhrs Tower 
Phoenix, Arizona 

Dear Mr . Cooper: 

. ~ 

Chloride, Arizona 
June 20, 1936 

Under separate cover am mailing to you the only engineers 

report availahle, together with maps . You may know Mr . Crabtree, who 

is now out at the Cyclopic . Where as the report sounds rather loud, 

·1 must :say this; that where I have had a chance to check on his report 

I have found it to check within reason . On the Map No . I the large 

vein is really there and extends for 7000'· on ~tBrieh property, as 

shown on the small colored map. Again referring to Map No . I , the 

140 ' shaft is full of debris due to a cloud burst and a shaft located 

in a canyon unprotected . 

The 36' shaft is badly caved, and the 12' shaft which 

is just under the surface does show lead-silver values . Have large 

samples and pieces of ore from dumps of the two shafts . Farther 

up the canyon can show good lead, silyer at 6' . 

On Map No . I, the cross section of the gold vein, this 

does sample very good, th~re is 2' of ore showing and my samples 

show 0 . 3 to 0.5 oz . in gold and the ore is exposed with open cuts . 

The Blanket Vein lays on a hill side on the Summit and 

Red Seal claims , and covers an area of 300' by 400' . It is quartz and 

will average one foot thick, 6" to 9" along the bottom of the hill and 

18" to 24" on the upper part . The lower part assay ~6 to ~9 

in gold and on the upper portion the values are very good, in places 

. up to once ounce . 'l'here is a -quartzi te capping a foot or more thick 
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over a portion of t he ~pper part of the deposit which also carries 

very good values . 

I made a flotation t -.;;st on some of this ore as follows: 
Au . Oz . 

Head 1 . 36 

Cone . 28 . 00 

'l'ailing . 025 

RIc 30 to I Rec . 9870 • All this Blanket ore can be handled very 

cheaply . 

Just recently 100 tons was mined and custom milled at the 

Keystone Mill at Mineral Park , two' men mined 10 ton per day without 

power of any kind and the ore by Keystone assay and umpire by Herman, 

l. A •. ran over ~9 and was from the lower part of the deposit . 

The Keystone a few days ago offered to handle all this 

ore on a flat milling rate of ~4 per ton • 

.lfrank R. Wicks of L . li e whom you probably know reported 

on this property for the Keystone, and the Keystone' and they wanted to 

lease, but could not make satisfactory deal . 
"-The Gem mine of whi ch a cross section map is enclosedis 

a good property. 'llhe sanples where I have checked are all right . Out-

side of the Golconda and Tennessee the Gem is the deepest worki ugs 

in the district . All the work has been on ore and was done before the 

price of gold advanced. 1 have quite anumber of old assays and an 

average excluding all assays over one ounce and including all traces 

shows better than 0 . 3 ounces in gold and the silver of which ther e is 

a content not c~lcula ted . The main shaft is i n veri good condition 

but the drifts are full of muck, that is the 60 t and loot levels, 
at 

the water stands/about 150' . All the ore taken from these l e vels 

was hi grade and there is still some left on the walls and as pillars, 

all this muck or fill is good mill ore. This property is really of 

such magnitude that it must be seen to be appreciated. The following 
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samples were taken May 10 . 

No . Looation 

1 Blanket , Red Seal 100 ' N. E . of bin 
2 Overburden above quartz 
3 Hi-Grade Gem Mine 100 ' level 
4 Ore Vein " " " " 
5 laste in Stope under oross out 
6 Ore in stope 
7 80' level 80' north of 80' shaft 6' 
8 Vein across Gem to shaft (surface) 
9 Gold Vein O' Brien No . 3 24" 
10 Wall rock 100 ' levelGem Mine 

wide 

Au Oz . Value 

. 53 18 . 55 

. 39 13 . 65 
9 . 30 326 . 20 

. 47 16 . 45 

. 08 2 .80 

. 21 7 . 35 

. 24 - 8 . 40 

. 22 7 . 70 

. 24 8 . 40 

. 12 4 . 20 

I ~ enclosing a copy of my calculations on the 

costs of handling the Blanket deposit and the Gem dump and fill . 

This program would take a years time and at that time development 

should be well under ay . Would be glad to a ssist in an~ 

way shoUld you send some one to look this over . Thanking you 

very much for your interest and hoping the data will be of some 

assistance . Hope to see you when you are up this way, let me know 

and I will see you in Bingman if you don ' t get out here . with 

kindest regards . 

Yours very truly , 

U A . • Dundas 

Box 133 , Chloride, Arizona 



Mr. J. B. Cooper. 
District Manager. 
Allis Chalmers Co. 
Luhrs Tower 
Phoenix, Arizona 

Dear Mr. Cooper: 

COpy -
Chlor1de, Arizona 
June 25, 1938 

Under separate cover am ma1ling to you the only eng1neers report 

aVa1lable, together with maps. You may know Mr. Orabtree, ho 1s now out 

a th Cyolopic. Where as the report sounds rather loud, I must say this; 

that where I have had a chanoe to cheok on h1 s repor~ I have found 1t to 

check wi.th1n reason . On the Map No. I the large ve1n 1s really thEre and 

extends tor '1000 1 on OtBrien property, as shown on the small oolored map. 

Aga1n referring to Map No. I, the 140' shatt is full of debris due to a 

cloud burst and a shatt located in a oanyon unproteoted. 

The 36 1 shaft i s badly caved. and the 12- shatt which is just under 

the surface does show leadwsilver value s . Have l arge samples and pieces 

of ore from dumps of the two shafts . Farthe r up the oanyon can show good 

lead, silver at 6 t • 

On Map No .1, the oross seotion of the gold vein; th1s doee sample very 

good, there is 21 of ore showing and my samples sho 0.3 to 0.6 oz. in 

gold and the or-a is exposed with open cuts. 

The Blanket Vein lays on a hill side on the Summit and Red Seal claims, 

and covers an area of 300' by 400 '. It is quartz and will average one 

foot th1ck, 6~ to 9" along the bottom of the hill and 18" to 24" on the 

upper part . The lower prr t assay 6 to $9 in gold and on the upper por ... 

tion the values are very good, in placee up to one ounce. There 10 a 

quartZite capping a foot or more thick over a portion of the upper part 

of the deposit wh10h also oarr1es very good values. 

I made a flotation test on some of t hi s ore as follow~ J 
Au. Oz. 

Head 1.36 

Cona. 

Tailing 

RIc 30 to I 

28.00 

0. 25 

Reo. 98% . All this Blanl~e t ore can be handled very oheaply. 

Jus t reoently 100 tons was mined and custom milled at the Key~~n~ 
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at Mineral Park, t wo men mined 10 ton per day without power of any kind 

and the ore by Keystone assay and umpire by Herman, L. A. ran over $9 

and wa.s from the lower part of the d epoe1t. 

The Keystone a few days ago offered to handle all this ore on a flat 

milling rate of $4 per ton. 

Frank R. Wicks of L. A. whom you probably know reported on this ' proper­

ty tor the Keystone. and the Keystone and they wanted to lease, but opu'd 

not make sat1sfactory deal . 

The Gem mi ne ot which a oross section map is enolosed is a good 

property . The sampl ns where I have ohecked are all r1ght. Outside of the 

Goloonda and Tennes~ee the Gem 1s tl).e deepest workings in the district . 

All the work has been on ore and was ~one before the price of gold advanCed. 

I have quite a number of old assays and an a'V'era pre excluding all assays 

over one ounce and including all traoes shows better than 0 . 3 ounces in 

~old and the silver of whioh ther~ is oontent not oalcul ted. The main 

shaft is in ve r y good oondition but the dr1fts are full of mUCk , that is 

the 60 ' and 100 ' levels, the w$.ter stands at about 150 '. All the ore 

taken from these levesl was h1gh grade and there 1s still some left on the 

walls and as pillars, all this muck or fill is good mill ore. Th1s prop­

erty is really of suoh m~gnltude that it must be seen to be appreciated. 

The following samples were t en May 10. 

No. 

1 
2 
3 
4 
6 
6 ., 
8 
9 

10 

Looation 

Blanket. Red Seal 100 ' N. E. ot bin 
OVerburden above quartz 
Hi-Grad6 Gem Mine 100' level 
Ore Vein M M M " 
Waste 1n Stope under cross cut 
Ore in Stope 
80 ' level 80 ' north Of 80 . shaft 6 ' lde 
Vein across Gem to sha.ft (surface) 
Gold Ve1n O' Brien No. 324M 
Wall rock 100' level Gem M1ne 

Au Oz. 

.63 

. 39 
9 . 30 

. 47 
. 08 
. 21 
.24 
. 22 
. 24 
. 12 

Value 

18. 55 
13.65 

326. 20 
16.'5 

2.80 
7.35 
8 . 40 
7.70 
8 . 40 
4 . 20 

I am enolosing a copy of my calculations on the ooats of handling 

the Blanket deposit and the Gem dump and fill. This program woul d take 

a years time and at that time development should be well under way. Would 

be glad to assist 1n any way should you send some one to look t his over . 

Thanking you very muoh for your interest and .hoping the data will bo of 

some assistanoe . Hope,o see you hen au are up this ¥ay, let me know 

.. , 

and I will se you 1n Kingman if you don't get out here . With kindest re~ards . 
Yours very t~ull. 

(Signedl) A. 0'. Dundas. 



O' BRIEN MINES & GOLDEN GEM 
1 " uZ 

(Note by G. M. Oolvocoreeses - November 1937) 

According to my latest information this mine has recently been taken 

over by p~ rtles · who have undertaken to recondit1on, develop and operate . 

! have not been able to learn anyth1ng oonoern1ng the standing of 

these people norl the resulte whioh they may have had to date . 

My personal exper1.enoe with E. H. Crabtree would make me very 

skeptical as to the Qc,euracy of his reports although we have never checked 

him 1n regard to t his particular property. 
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(a patented mine 
(Mines property, 

LOCATION 

HiPORT ON GOLDEN GEM MINE 

'l'he Golden Gem Mine is situated at Cerbat, .. Mohave County, 
Arizona, tn the Wallapai Mining District . 

The mine adjoins the O'Brien Mines on the north and the 
foregoing report on those properties, which is a composite of this report, 
gives details which are also applicable to this property . 

HISTORICAL 

Some of the earliest discoveries of mineral in Northern 
Arizona were made at Cerbat which was at one time the County Seat ot 
Mohave County and was very active through various mining operations . 

Production from this immediate vicinity has been twelve 
to fifteen million dollars, the Golconda Mine having been the largest 
producer wi th a production rec ord of about $8,000 ,000 . 00 

GEOLOGY 

For information regarding the geology and ore deposits of this 
area, reference is made to a copy of the description given in F . C. 
Shraders U. S. Geological Report, ~ul~etin No . 397 . 

AREA: 

The property comprises the following patented claims. 

Golden Gem Survey No . 1287 
Exchequer " tt 2779 
R. A. tt " 2779 
Quaker 11 " 2779 

DEVELOPMENT 

The Gem Mine is developed by a shaft 628 feet in depth, a 
vertical shaft near the surface and changing to an incline of 80 degrees 
above the 100' level. A longitudinal section of the mine workings 
accompanies this report. 

During the aotive operations of the mine a 4 stampmill was 
used in treatment of the ores, this containing stamps of the Nisson type 
which is now, however, obsolete. 

Information obtained fron a former Superin tendent, which 
is perfectly reliable, give the following facts as to mining and milling . 

"The ore shoots most extensively developed inthe Gem Mine 
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extended from the surface to a depth of 375', and for a lateral distance of 
540' . A barren zone occurred from the 375' level, but heavy sulphide ores 
came in again at the 500' level. Theore was developed to the south for a 
distance of 75' with ore still showing at the heading . " 

'~here 1s a parallel ore shoot ~o the one developed and worked 
on the upper levels bot ll of which dip to the northwest. No drifting was 
done on the 600' level . " 

The following is a copy of portions of a letter written 
by one of the stockholders to the engineer in charge during 1915 . 

"Our values for the time we operated the mill will show that 
the ore averaged $10 . 00 to ~18 . 60 per ton, and would make a general 
average of $12 . 00 to ~14 . 00 .Per ton . We did not try to separate the 
waste from the are we ran through the mill but broke down the entire 
ledge from wall to wall . We did have some very higp grade are in places 
and could have made a very fine average by carefully assorting the are . " 

, . '. 
"We made extensive improvements such as enlarging the shaft 

from one to a two compartment shaft, which was well timbered and lagged 
with 2" O. P . from the survace to the 300' level, and then fr :..m the 400' 
level to the bottom at 628' . This vias done with the expe -.;tation of running 
the 500' and 600' levels and thus provide for a l.1uch larger mill ... which we 
expected to have ready when development work was completed but; largely from 
the panic of 1907 -8 the plant was closed down and for the intervening 
years we have not been able to agree upon a price until the deal 
was made wi th a ,.1:r. Clapp . We might have had better than $400,000 . 00 
for this property four years ago but the stockholders could not get together 
when the time came to sign the agreement. In closing I want to say to 
you that my faith has never been strnnger in the final outcome of the 
Goldem Gem property, if properly worked, .than at the present time . 
War conditions in 1915 stopped with no prospect of any immediate 
resumpation and no ability to finance . 

"The Golden Gem 
Ridge, now the TQm Reed Mine. 
the best geological formation 
with depth, our judgment will 

was taken over in preference to the Blue 
The ~erbat country impressed us as haVing 

for permanent mines and I am sure that 
prove correct . " 

The above was copied from a letter from the principal 
stockholder by W. G. O'Brien in 1934 . 

"]p(cerpts from engineers letters to com.pany financing the 
Gem Mine in 1915. 

~At the Golden Gem Mine we are preparing to drive the 5th 
and 6th levels north to tap the ore bodies which produced so many thousands 
of dollars worth of shipping ore in the early days wvith the cru:dest of 
methods . We will also drive south on these levels and crosscut west to 
the parallel veins which show up very prominently on the sufface and give 
every indication of making large are bodies of very rich ore. We are doing 
some necessary reparring in the shaft and making some changes which will 
enable us to handle the ore in a more economical manner . We have plenty 
of men on the ground and are making good progress. I am anxious to @9t 
back down to that body of ore on the 460' level, which milled ~20 . 00 
per ton, and I am also anxious to @9t under and come up on that $20 . 00 
per tpn ore spoken of in Mr. Blantons report as Sample Nobb, 2'6" and the 
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rich ore in the underhand stop on N-W lOOt level about 150 ' from Syers 
pay shoot . ~I have sampled this and find that, as far as values go 
is 'correct but I find the ore to be 3' 2" iIi width and also a streak 
about 2" wide of pay ore leading off into the foot wall at a slight 
angle. We will ei ther drive on this or crosscut it . It is a shame 
that no crosscutting has been done on this vein opposite the pay shoots . 
I will add here that the economi cal way to work the Gem .,line , is to 
increase the mill capacity to 40 o~ 50 tons and put in a compressor 
and machine drills . In that way we ought to increase the profits 40 
to 50% . 

(((Excepts from letter of englneer in charge of operations of the Gem 
Mine during extensive examination and testing period Nov . 9, 1915))}} 

"While recently in charge 01' the milli n g plant of the 
Golden Gem Mine near Kingman, Arizona, I ran about 100 tons of the ore 
thru the mill, which averaged very nearly 'ti>10 . 00 per ton in gold saved 
by amalgamation, besides the concentrates, which should brinb the values 
r e covered up to ~11 . 50 per ton. I have on several occasions examined the 
accessible underground workings of the mine and believe there is a very 
lange tonnage of blocked ore in the ~ine . Since deeper mining in this 
district has developed larger and better ore bodie~ I see no reason 
why the Golden Gem Mine should prove an exception to this rule and I 
base this conclusion on a practical mining experience of 35 years . It 
certainly has a very strong showing for the mking of a paying mine . 
I regard the Golden Gem as the backbone of the Cerbat section and 
as having unusual merit . How successful it becomes, depends upon the 
management." 

Yours very truly, 

(si gned ) G. E . Thede. 

NOTE: All reference to values used above quot a tions are based on 
gold at the old price of ~ 20 . 67 per oz . and these prices are now increased 
by 7570 in estimating present values of the ore mentioned above . 

These reports are the exact copies of the original reports 
and copied December 12, 1934 . 



REPOHT ON GOLDEN GEM MINE , 

(Ce r bAt, Ari70n~ ) 

(A patent ed mine cont rolled and una pr the ma nagement of 0 I BM. en ) 
K1nes property, ad joining on the South) 

LOOATION: 

The Golden Gem Mine i a si tupted at Cerbat, Moha ve County, 

Arizona, in the Wallapai Mining Dis t ri ot • 

The mine adjoins the O'Brien Mines on the north ~.nd the fore-

gp ing r eport on those propertie s, nhioh is a composi te of t n1B reoort, g ives 

detai ls tlioh 8.re a lso Rppl 1cable to t his p rop~rty . 

HISTORICAL 

Some of tre e erli~st disco v r1es of m1!lerE'~1 1n Northern Ariz.ona 

we re made a t Cerbat ,vh1 oh 'la s a.t one tim e the C01inty Sea t of Mohave County 

and was ve!'''j' acti ve throug h va r 0119 mi ni operations . 

Produotion from thin i m edi8te vicin1 ty ha s bom t welve to 

fifteen million dollars, the Golconda Mine hey ng been the lert'l(!st 

producer wi th a production record of about ~8 ,OOO,OOO .OO. 

GEOLWY 

For infoms tlon regardi ng th . g eolo~y aw1 Or e deposit s of this 

area, reference is made to a. c opy of th f> descrjp t lon g iven 1n 1<" . C. 

Shraders U. S. Geologioal Report, Bulletin No. 397 . 

AREA: 

The proper t y compris 6s thr! foll owi ng p~ tented cl aims. 

Gold en Gem Survey No . 1287 
Exohequer II It 2779 
R. A. II It 2779 
~ 1r r " " 2779 

~VELOP AL..t;}I T. 

The Gem ine i s develop d by a. aha ft 628 f e et 1n depth, fA ver­

tica.l shaf t near the sL!rfa oe and c htmglng to a n incline of 800 above the 

100' lev el. A lomi tudinal section of the mine wo1itlngs accompanies th1s 

report . 

During the active ope rations of' the mine 8. 4 stDmo mill wa s 

used in treatment of' the o res, t his cont ain ing stamps of the Nlsson type 

whi ch 1s .1 ow , however, obsolete. 

Inform tio n db t a lne d from a former SUDerintendent, whi oh is 

perfectly reli abl e , give t he fo llow lng fact s a s to mining an d ml1l1r.g. 
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-The ore Bhoot ~ mo. t ext naively dAvAlope in the Gem Mine 

extended fro m the au rface to a deoth of :375 ' , and fo!' ( l[ ). t e '81 dis t ence ot 
.h. 540' • barren z one occurred f rom the 375' level, but he l? vy sulphid e ore s 

came in again a.t the 500' l evel. The ore was develeocd to the seltth for e. 

distcnce of 75' with ore stil l showi nc at th heading." 

"':L'here is a pa rallel ere sho ot to th(" one dev cloo <1. and <Jorke d 

on the upp~r levels both of whi ch dip to thf'north est . No drifting .'las 

dene on t he 60 0 ' level. It 

The follov;ring is a cop y of oortlons of a lett er .rrit t en by on e 

'Of th p. 13 tockhold rs to t he englneer in chBrge during 1915. 

"Our valu.e s fe l" the time W opp r . ted the mill will she 7{ th t 

the ore aver gad < 10.00 10 $18 . 00 €r' ton, and "'ou1d make e ;5 neral .::\ verege 

'Of ' 12.00 to 14.00 'Oer tan . e did not t T'y te s oarat e t he 'lB.oter from 

tie e re we ran t hrOlJ.gh the mi ll but brokf> ~e n t '-1e entire I e ge from 

wall te wall . Ve di '1 h a ve some very high iSr.?dc orp in p13cE'8 and could have 

roo de a vp.r y fine a verage by car'efu lly assorting the ore . 

"Vie made extensi ve imp r ov €ID pn ts such as enlarging the shaft 

from 'One to a t wo comp .-r tm ent shaft, whi ch was ~ell timbered and lagge 

with 2" O. P . fromfue surface t'O the 300' level , and t h ·n from the 400' 

l evel tu t l cbo tt'Om at 628 '. This was done ".l.th the f;xpectatl'On of running 

th€ 500' and 600' levels an d thus provid for a much larger mill wh10h we 

~xpect e d to hl::1,v€ . r ea dy when dev , l'Opment ork was compl f.' ted but ; largely 

from the panic of 1907-08 the plant wa s closed down and for the intervenlng 

ye ars we h ewe not b~J en ble t:> a g r ee up'On a prl ce until the deal w~s made 

w1th a . r . Clapp . 'e might hB v E.:' hud better than $400 ,QQ9.OOfor this 

property four years ago bu.t th(~ stockholders could not ge t tog ethe r when 

the time came to sign the a g reement. In closing I want to soy t o you 

that my fal th ha 8 ne ver b ~n stronger in the fins.l outcome of the Golden 

Gem prope rty, if properl y worked , than at the pr'f.'sent tilD:l. War oondi­

tions in 1915 stopped with no pr'Ospect of any immedia te resu.mpa tlon and 

no abillt y to fin snce. 

"The Golden Gem was t aken ov e r in preference to the Blue Ridge, 

now the Tom Reed ine. 'l'he Cerba t country impressod us a.s h¥v.AJ~ " the 
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best geologioal formation for pE'rmanent mlnes and I am sure t ha t with 

d~pth, our judgment will prove oorrect." 

The above we s oopl$d from a letter from the principal stook­

hol der by • • G. 0' Brien in 1934. 

"Excerpts trom engineers l etters to company financing the 

Gem Min e 1915. 

t'At the GoldEn Gem ltUne we are preparing to drl ve t he 5th and 

6th levels north to ta p t h e ore bodies which produced so many thousand s 

of dolla rs worth of ah1ppirg ore in the early days with the c rudest 

of methods . We will also drive sout h on the a !" levels and C roascut west 

to the parallel veins whi ch show up very prom1nently C?n th e surface and 

g1ve every 1ndication of makiQ?; l a rge are bodies of v'ery rich ore. We 

are do ing some neoessary repai ring in the shaft and mak1ng aome change a 
, 

which will enable us to hand 1 e the ore. ill1:a more economi oal manner. We 

he. ve plent y of men on the ground and arp making g ood pro g ress. I am 

anxious to get back down to that body of ore on the 460' level, wh1ch 

milled 0.00 per ton, and 1 am also anxious to ge t under ald come up on 

tha" $20.00 per ton are spoken of 1n Mr. Blantons report a s Sample Nobb, 

2'6" an! _ the rich ore 1n the underhand st op e on N-W 100' lev el about 

150' from Syers pay shoot. "I have s ampled this and tind th at, as tar 

a s values go is co rrect but I t1nd thP ore to be 3' 2" in width and also a 

streak about 2" wide o f pay ore leading off into the toot wall at a slight 

ang le. We will eithe r drive on t ·his or orossout it. It is a shame that 

no crossoutting has b een done on th1s vein opposit e the pay shoots. I will 

add here th at t~ economical way to work the Gem JUne, is to inorease the 

mill capaol ty to 40 or 50 tons am put ins a. com pressor and maohine drills. 

In that way we ought to inc rease the pro fite 40 to 60%. 

(Excerpts from Ie tter of engineer 1n charge of operati ons 

ot the Gem M1ne during extensi ve examina tion and testing period NoV. 

9, 1915) 

"While reoent ly 1n cha rge of the m1lling plant of the 

Golden Gem Mine near K1ngman, Arizona. , I ran about 100 tons of the 

ore thru the mlll, wh1ch averaged very n early $10.00 per ton 1n go ld 

saved by amalgamatlon, besid es the concentra tes, wh10h should bring the 
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value G recovered up to $11. 50 pe r ton. I have on severa 1 occasion8 

examined the accessible underg round workings of the mine and believe thpr e 

18 a very lsrge tonnage of blocked ore in the mi ne. Since d e ppe r m1ning in 

this district has deve loped lar~er and bett er ore b odies , I see no rea80n 

why the Golden Gem Mine should prove an exception to this rule and 

I base this oonclusion oft a praotioal m1ning experienoe of 35 yea rs. 

It certainly ba 8 avery strong showing to r the making of a paying mine. 

I regard the GoldEn Gem as the backbone 01" t he Cerba t sectlon and a8 

hav1ng unusual merit . How successful it beoomes, depends upon the 

management'! It 

Yours ver,. truly. 

( Signed) G. 11.:. Thede 

NotE : All referenoe to va.lu8a ·,used above quotations are ba sed on 

gold at the old price Qf $20.67 ~ per ~:>z. and these prices are now 

increased by 75% in estl m ting present values of the ore mentioned 

above. 

These reports are the exact oopie s of the or1glnal re­

ports and co pled December 12, 1934. 



SUPPLEMENTARY REPORT ON THE 
O'BRIEN MINES AND ADJACENT HOLDINGS . 

Since the original report was made on the O'Brien Mines in 
March 1929, further development has been underway to a considerable extent 
which pas proven the mine to be much more important as a gold property, 
in addition to the large tonnage of silver lead ores, than had hereto­
fore been realized. 

Continued development of the gold Yein situated above and 
parallel to the large gold-silver-lead vein, has opened and exposed gold 
ore ot: e:x;ceptional va~ue. This ~a~ been accomplished by the owher 
Mrs. ~. U ~ O'Brien, SInce the orIgInal report Was made on the property 
by the writer, and this has increased the value of th~ holdings to a very 
marked degree. This is especially true in view of the present activity 
in the quest and demand for gold and gold producing properties and tle 
tact that the ores of these mines are ':' found to contain gold of commercial 
s uantities wherever the veins have been opened. 

Prior to the development of that portion of the properties, 
where gold ore exposUres are proven, its importance as a probable gold 
producer was not fully realized and was only partly recogni ~ed owing to 
the fact, that more attention had been given to the development of the 
silver-lead producing veins of the property at that time and to the f~ct 

'that metal prices were at that time at a normal level . 

NOW, however, recent developments have proven that this 
mine will eventually become an important gold producer, and as soon as 
plans for proper development of the property and equipment of same, 
have been carried out, this will become an accomplished fact. 

~ Subsequent to the original report on the property, operations 
at the O'Brien Mines have exposed commercial ores in larger quantities 
than had previously been known. 

a large open cut (surface cut) has been opened along the 
vein in Charcoal Canyon,which has proven cOmDlercial ore along the 
lateral distance of 80' in addition to the tonnage previously mentioned . 

The gold vein, situated a little south of the silver-lead 
vein has also been more extensively developed and sone of the old workings 
cleaned out in order to permit of more systematic sampling . 

A water supply of ample quantity for ex t ensive milling opera­
tions is available for use whenever required, and the wateD problem 
has, therefore, been satisfactorily solved . 

ORE VALUES: Hepeated and revised results of sampling as shown in a 
previous report, we have the following: 

GOLD VEIN 

Sample No . Description of sample Oz. Oz. % 
Gold Silver Lead Value 

0-105 Average of Gold vein 0 . 58 11 . 0 10.92 %:28 . 29 
0-106 Open cut workings 0 . 62 0 . 74 2 . 24 12.79 
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Sample No . Description of r ample Oz . Oz . rJ:. 
1° lead 

0-119 
0 -:126 
0-;127 
0- 128 

SILVER 

Sample 

0- 991 
0- 110 
0-124 
9-125 

Gold Silver 

Open cut workings 0 . 22 2 . 90 

" " " 6. 62 8 . 18 24 . 63 
Quartz from shaft 1 . 00 0 . 84 
Average of Dump 0 . 36 7 . 20 6 . 0 
Average of are 0 . 40 5.68 
Shaft and vicinity 0.30 1 . 34 

" ft " 0 . 36 1 . 04 
ff " " 0 . 58 1.38 
tt " " 4 . 76 2 . 73 
" " tt 0 . 88 1 . 12 
" " tt 

Average of above samples results are ,33 . 60 

LEAD VEIN 

No . Descrip tion of Samples 

Surface workings 
Open cut workings 
Dump at 140' shaft 
Upper end of surface 
open cut 

Oz . 
Gold 

0.02 

0 . 92 

0 . 10 

Oz . 
gilver 

3 . 82 
0 . 64 

14 . 94 
- . 
4 . 54 

%Lead 

26 . 96 
9 . 39 

25 .19 

Average of above results ~25 . 93 

Value 

:jJi 4 . 61 
161 . 53 

20 . 21 
17 .15 

9 . 10 
6 .40 
7 . 51 

12 . 01 
96 . 02 
17 . 94 

Value 

$28 . 29 
9 . 74 

47 . 89 

17 . 71 

Note: Since the abo~e assays were made the price of gold has advanced 
to ~35 . 0J per ounce, the above results are based on the old ~20 . 67 
per oz . price; therefore, for the true value of the gol d in these samples, 

there must be added 7&;0 of the value herewith shown (This is written 
Sept. 22, 1935, in making copy of original report . 

As will be seen from the results of the samples of the gold 
vein, few of them have been assayed for lead content although this is a 
factor to be considered as s ome lead may be expected in the production 
of these ores . 

Continued production of the gold \ vein should place this 
property on a production basis and in the dividend paying class within 
a conparatively short time, when a mill is installed tor treatment of the 
lower grade ores. 

METALUJRGY 

The metallurgy of the ores froD the O' Brian Mines is Simple, 
and a high recovery is obtainable from them by using bulk flotation 
pre ce'ded, in the case the are from the gold vein, by amalgamation of the 
~ree gold. No detrimental elements are present in the ores, and for this 
reason, the milling costs will be lower than if the use of selective 
flotation were necessary . The required fineness of the grinding and 
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determination of the required flotation reagents can be easily determined 
when necessary . 

RE~UIRED EQUIPMENT 

Present plans for the equipment of the O' Brien Mines 
call for ' the installation of a mill of 50 tons daily capacity for 
treatment of the gold ores and this plant has already been designed . 
The mill will have a daily capacity of 50 tons with power plant capable 
of handling 50 tons per day and this tonnage will be treated as soon as 
conditions warrant . 

Ore produced from the gold vein during the development period 
will be sent direct to the mill and is now in sufficient quantity to keep 
the plant in continuous operation . However , the management will purchase 
and tre ~ t ores fro~ other mines in the vicnity, of which there are a 
great number that would be in production of cOIIlLlercial ores if' there was 
a local market for them and the O'Brien plant will furnish this market for 
all ores within a radius of 20 to 30 miles . 

MILLING CO<'TS 

A careful estimate of the milling costs show that they will 
not ' exceed approxima tely ~2 . 00 per ton, and when a 50 von daily capaci ty 
is reached, that cost will be materially reduced . 

customs ores that come to the plant, other than the ore 
produced at the O'Brien Mines, will be treated at a milling charge of 
approximately ~5 . 00 per ton . Assuming that only 20 tons per day were 
received from this s uurce, this would mean an income of ~lOO . OO per day 
in addition to that received from O'Brien ores . 

MINE DEVELOPMENT 

Development of the gold vein will be started as soon as 
possible by sinking a shaft which is planned to go to 500' . This will be 
sunk on the gold vein on O'Brien No . 3 Claim at a point suitable to send 
all ores directly to the mill, and it is estimated that production from 
this work will be able to furnish the mill to its capaCity within 60 days 
after installation f)f proper mining machinery which will include a sui ·J able 
hoisting plant, headframe, and other equipment. ' 

The handling and treatment of custon ores will be an 
important factor in reducing operating costs and in increasing revenues 
and will be a source of income entirely independent of the production 
of the O'Brien Mines. ~he capacity of the plant will be increased as 
rapidly as ponditlons warrant , with a consequently higner earning power . 

June 4, 1933 
Cerbat, Arizona 

Respectfully submitted 

E. H. Crabtree, ~ . M. 
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SUPPLEMENTARY REPORT ON THE 
O' BRIEN 1!L EJ AND ADJ ACENr HOLDINGS 

S1ne e the original report a s mnde on the 0' Sri en Mines in 

arch 1929, further develooment han been under "ay to a considerable 
fiX 
exten t which has pro ven the mine to be much mort" important as a gold 

prop erty, 1n add! tion to the 18rge tonnag e of silver 1e d ores, than 

had he.retofore been rea11?. ed. 

Cont inued df'w1opment of tb:- gold vein s1tuated above and 

parallel to the large gO l d-s11vel'-lead vein, has opened and exposed gold 

ore of except10nal value. This has be n accomplished b the O'1ner Mrs . 

w. G. O'Br1en, sin oe the original r eport !('IS lIla~ e on the prop e r t y by 

the wrl te r, and thi s has inc rensed the va lue of the holdings to a very 

marked degree . Thl. 8 1s especially tru.e 1n v1.cw of th E' pre sf'..nt act1v1ty 

in the oues t and demand for gold and gol produoing properti es 8nd the 

fact that the ores of the se mines are found to cont a1n go Id of comme r­

cial quanti ti es wherever t he veins hE ve been ooened . 

Prior t o t he development of tha t portio n of the: Dropertiea, where 

gold ore exposures are prove, its importa nce as a probable gold pro-

duc er was not fully rea liz e and 'Va s only par tly recognl z ed ow lng to 

the fact, too t more attention }:l.ad be n given to the dE:velopment ot the 

silver- lead produc 1ng vel ns of the property at the t time and to t he taot 

tha t met al prlo as were at that time at a normal level. 

Now, howev pr , recent developments ve proven that thl s mine 

will eventually become an important gold produc er, and as soon a s 

plans for proper dev (' lopment of the prop erty and equipment of s ame, 

have been carried out, this :'11 11 become 8.n accompllshed fact. 

Subsequent to the origina l I' eport on the property, operations 

at t he O'Brten Mines hPve exposed commercia l ores 1n larger quantit1es 

than had previously been known. 

A large open out (surfac 0 cut) ha s been opened a long thp. vein 

1n Charcoal Canyon, wbloh has proven com~erci a lore along the lEt teral 

dis tance of 80 t in addl tion to the tonmg e previously mentloned . 

The gold vein , a1tuated a little south of thE' s11veI'-lead 

vetn has also boen mor~ extmsl ve1y devrellped and some of the old 

workings oleaned out in ord er to p(,lmi t of more systematio sampling. 
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A reter su . p l y 0 f II r P oUflnti ty for exten 1 v milling operations 

is ave1lab1e for use whenever r equirpd , and tho wetE'!' 'O roble m has , there­

fore, b een s a tis factori l y so lved. 

ORE Vi LUES : 

Repe ted and revis ed results of eempling as shown 1n a previous 

report, we ha ve the fo llowing : 

GOLD VEIN: 

SaJIlple No. Desorlp ti on of Sc.mole Oz. Oz . % 
Gold Silver Lead Value 

0-106 Average of Gold vein 0.68 11.0 10.92 $28.29 
0-106 Open cut working s 0.62 0.74 2. 24 12 .79 
0-119 Open cut workings 0 . :22 2. 90 4.61 
0-126 I. u It 6 . 62 8 .18 24 . 63 161.53 
0-127 Qua rtz from aha f t 1 . 00 0.84 20 .21 
0-128 Average of Dump 0 . 36 ? 20 6 .0 17.16 

Averag e of Ore 0 . 40 3 .68 9.10 
She!' tend vicinity 0 . 30 1. 34 6 .40 

tI It It 0 . 36 1.04 7.51 
fI II II 0 . 58 1. 38 12 .01 

" II It 4 .76 2.73 96.02 
II t' II 0 . 88 1.12 17.94 
It II .. 
Averfg e of above samples r esults u re 33 . 60 

SILV hR LF.:AD VEI N 

Sample No . Description of Samples Oz. Oz. % 
Gold Silver Le ad Value 

0-991 ;;)ur f ace workings 0 .02 3 . 82 26 .96 $28 .29 
0-110 Open cut 'II ork i ! . . s 0.64 9 . 39 9.74 
0-124 Dump at 140' shaft 0 . 92 14.94 25 .19 47.89 
0-125 Upper end of surface 

open out 0 .10 4 . 54 17.71 

Average of ebove r e su1 ts 25 . 93 

Not e : Since the above a a sys WE; re mBi e the proic e of go 1d hns advanoed 

to . 36 .00 per ounce, the above results are b!lsed on tho old $20 . 67 per 

oz. price; ther fore, for the true va lue of the gold in t hese samples, 

there mus t be added 76% of the va l ue he re i t h shown ( Thi s is writ ten 

Sept. 22, 1935, in making co py of orig ina l report .• 

As will be seen :from t he results of the samples of t he gold 

vein, few of them have b een assayed for lead oontent alt hough thi s is a 

faotor to be con sid ered a,s some lead may be expeoted in the produotion of 

these ores. 

Continued production of the gold v e1n should plaoe t h is 
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pro perty on a produc tlon b sis and 1n thE'> div idend oaying class wi thin a 

comparatively short time, wile n a mill is installed for tr ntment of the 

lower grade ores. 

METALLURGY 

The meta llurgy of thf' or'es from the O'Br1.en Mines is simple, 

and a n igh recovery is obtainqble from them by using bulk flotation pre­

oeded, 1n the case the ore from the g old. vein, by amal gamat ion of the 

free i;s0 ld, No detri ant al element s are p resent in th ores, and for this 
m 

reason, the milling coats vIill be lower tha.l1 i:' the use of s elect1 ve 

flotation 'rrere necessary . 'l'he re lu ired fine ne ss of the grlnd1ng and 

det ermlnctio n of the requi ""'e flot atio n reagents c~m be e8sily determined 

when neces sar.r . 

REQ,U I HED E ~ IF iENT 

Presen t plans for the eqUipment of the O· Bri en Mines call for the 

installation of a mill o f 5e tons de. ly capacity for treD.tmE'Ilt of the gold 

ores and this plant 1.<>s already been designed . The mill will r.ave a. 

daily capacityof 50 tons with pOleI' plant ce pa.ble of handling 50 tons 

p or day and this tonncge will be treated 8 S soon a s oonditions i\'arrant. 

Ore produced from the go l d ve1.n during thf' development per­

iod v.'ill be sent direct to the mill and is no in sufficient quantity to 

keep the plan t in cont 1 nuous ope ra t l on. How. vel", the man e.g em en t .ill 

purchase and treet ores from other mines in the v1c1n1ty, of which there are 

-a great ~um:be-rtb t \'ou1d be 1n production of commercia l o res if thf're 'Was 

a local market for them and the O'Brien plant wi l . furnish this market 

fo I' al l ores with in a radius of 20 to 30 mile s . 

MILLI NG CO STS 

A Careful estimate of the milling oosts show thnt they will 

not exceed approximat ely $2 . 00 per ton, and hen a 50 ton daily oape c1 ty 1s 

re<' ched, that cost 'l'dll be materi al ly reduced. 

Cus toms ores tba t come to the plant , 0 ther tha.n the ore pro-

duoed at the O'Brien ines, will be tree.ted at a m1ll1ng cha rge of app rox­

imate l.> $5.00 per ton . Assuming tha t only 20 tons per day we re rccei ved 

from t his source, thl s would !l1een an 1ncome of $100.00 per day in add1 tion 

to t hat received fro m 0 ' Br1en ore s . 
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MINE DE VEL OPMENT 

Develoyment of thE' gold vein will bfl start ed 88 80 rm a.s 

po ssible by sinking a shaft hi on is ulanned to go to 500 ' . This 111 

be sunk on the g old ve in on O'Brien No . 3 Cle m at a point suitable to Ben~ 

all ores directly to the rn1ll, end it is es tl ma t ed the" t product on from 

thls work "111 be able to rn1 sh the mill to it B c Dpecl ty 'vi t h in 60 

days a fter Inatal1e. tlon of proper mining machinery which lIi11 include 

a sui t able hoisting plant, headfreme, and othe l' equlpm nt . 

The handling a.nC treatment o f custom or 8 Till be an ImpOlt-

tont f a cto r 1n reducing ope r e tins co sts and in inc reusi revenues and 

wi ll be a sour c e of inco me entirel y independent 0:' the pro duction of 

the 0' Br'1 en Ines . The capac! ty" of the pl ant will be lnor'pa sed as 

rapidly as cond i tiona warr811 t, wi th 0. consequently hI gher earning power. 

June 4 , 1933 
Cerba t, Ari z ona 

Respect f ully submitted , 

E. H. Crabtree , E. 1. 
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LOCATION: 

REPORT ON THE:. 

Q 'BRIEN MINES IN CONSOLIDA'I ION 
WITH 

THE GOLDEN GEM MINES IN 
CERBAT , MORAVE COUNTY, ARIZOHA 

The O'Brien Mines are situated at Cerbat, wohave County, 
Arizona, fourteen miles west of Eingman, the county sea t and only 2 

miles north of the main Kingman-Boulder Dam Highway which is now being 
paved from Kingman to Boulder City, to connect with the main Hi ghway 
to Salt Lake City. 

With the completion of the paving of the Boulder City 
Highway there will be paved road from the O'Brien Mines to Los Angeles 
with the exception of the two miles up to the mines from the main road. 

The mines are only 1t miles from the main Po~ er Trans~ission 
Line of the Desert Power Co. and are easily accessible by automobile 
in a half hours drive from Kingman, the main supply point of the district. 

AREA: 
. The holdings of the O'Brien Mine 

approximately 310 acres covered by seventeen 
"" 'v O'Brien No. 1 O'Brien No. 10 

O'Brien No. 2 O'Brien No. 11 

property compr.ise 
claims as follo - s: 

\ 

Q'Brien No.3 O'Brien No. 12 

Prlmier Extension 
Laddie Boy 
O'Brien Fraction 
Silver Bell No.2 
Silver Bell No. 3 

Q'Brien No.4 Canadian 
O'Brien No. 5 Primier 
O'Brien No.9 Silver Bell No.1 .,., ... '/ ,.;)i) 

In addition to the above holdings there is also controlled 
by the same interests the Golden Gem property which will be described 
later in this report. 

ECONOMIC CONDITIONS: 

The location of the O'Brien Mines, as indicated above, is 
such that their development and operation can be conoucted at a minimum 
expense. 

Transportation of materials and supplies and outgoing shipment 
of ores and concentrates can be handled at much lower cost than mining 
operations at isolated localities where the advantage of railroads, good 
highways and electric power lines are unavailable. 

The old camp of Cerbat, once the county seat of Mohave County, 
has formerly been the scene of very extensive mining operations and has 
produced a record of many millions of dollars. An ample water supply 
is available for whatever purpose required. 
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GEOLOGY AND VEINS: 

The country rock of the district is, quoting fram the report 
of F . C. Shrader of the U. S . Geological Survey , "the pre-cambrian granite 
gneiss and schist complex . " 

The formation is intruded by dikes of various igneous rocks some 
of which are ass ocia ted wi th the extensive vein system which traverse the 
O'Brien group which is the subjedt of this report . 

The principal vein, considered the Mother Lode of the district, 
extends through seven claims of the O'Brien Group or a total distance of 
5,500'. Continuing on to the lorthwest this ve in system crosses two other 
mining claims where extensive and successful development has also been 
accomplished. A total distance of nearly 4 miles has been proven along 
the strike of this ledge which shows ore outcroppings of from 15 to 30 feet 
in width and crop boldly to as high as 30 feet above the surrounding country 
and following a'long the south wall of Uharcoal Canyon where the principal 
development has been carried on~ 

rfhe ore produced from. thi s irruaense ledge carries gold, silver 
and lead in commercial quantities, and grade and systematic development 
of this ore shoot should rapidly expose an illirrense tonnage . 

The vein is from four to 12 fee t w,ide where exposed ,at the 
point where most of the developwent has been concentrated an ore shoot 
bas been proven to a length of 475' by underground development at certain 
intervals and croppings show an additional 200' or a total length of 
ore shoot of 675' . 

Lying about 250' to the north of the main vein is another vein 
of similar character where development in an 80' shaft has exposed a good 
grade of shipping ore. This vein, called the Silver-Lead Vein No . 2 converges 
with the main ledge to 0 from a junction with it on the O'Brien Claim No .4. 

South of the principal vein an outcropping of gold quartz 
has been opened and a considerable quantity of ore has been milled 
from shallow surface workings. It is reported that this ore averages 
about ~20 . 00 per ton in gold, most of it being free milling, this average 
being only the value of the gold recovered by amalgaoation and is, therefore, 
only 60% of the gross assay value, thereby making the ore have a real 
value of ~33.55 per ton . 

DEVELDPMEN<l' AND ORE VALUES 

The principal development of the O'Brien Mines has been 
oonfined to a numb ~ r of shafts and miscellaneous workings and where an ore 
shoot has been proven for approximately 600' . 

Reference to Map No.1, which is also an assay map, shows 
crosssections of various shafts and surface workings and the croppings of 
the main vein of Silver-Lead. 

All these worki.ngs are in ore of c.ommercial grade al;}d have 
proven approximately 22,166 t ons of ore of' a gross value of ~664, 98'J . 00 
assuming an average value of ~30 . 00 per ton as has been demonstrated by 
numerous samplings and shipnents. 

This estimate is also based on the assumption of an ore shoot 
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475' long, as indioated by various working and an average width of only 
4' . Both shipping and milling ores of exoellent grade have been pro­
duoed from the workings mentioned above but whioh, however, ar~ in­
aooessible due to oaving and filling as the result of oloudbursts. 

Assays of the ore now on these dumps sbowed values of over 
40~ lead, $5 . 00 gold and 30 oGnoes in silver per ton, making a very 
righ grade and desirable shipping ore for whioh the smelters will pay 
a premium on aooount of the high lead oontent . 

The deepest shaft oh the ore shoot desoribed above is 140' 
and weHt of t llis shaft is one 36' deep whioh has also produoed very 
high grade silver lead ore but whioh is also now inaooessi Lle 
for the same reasons as above mentioned. 

On the gold vein lying south of the silver lead vein 
cr oppings, an open cut and a forty foot shaft has exposed free millin~ 
gold ore in a 6' fein which plated ~20 ~ 00 per ton in gold in the 
Gem ~ill. This vein parallels the silver lead vein . 

Lead is predominating metal in the silver lead vein of the 
O'Brien properties, while gold is the prinoipal val ue in t Le gold 
vein mentioned above, as well as in the other veins lying further to 
the north known as the extension of the Golden Gem vein . 

Extremely high grade silver gold ores have been produced 
from the various veins and their ooouranoe may be expeoted throughout 
the produotion period of the mines . 

Ore shipments from the O'Brien Mines have averaged as follows 

Gold w 5 . 00 per ton 
Silver 

(30 oz . ) 18.00 per ton 
Lead 
(48%) 62 . 40 " tf 

$85 . 40 " " 

When shipments are made 'from the gold vein, the aver&ge values will be 
higher than that shown above. 

PROPOSED DEVELOP1ffiNT AND E~UIPMENT 

The immediate future development of the Q'Brien ~nes should 
be oonfined to the opening of the gold vein by a shaft looated on the 
south side of Charooal Canyon, at a point where valuable gold ore has 
been previously produoed and shipped . Such a shaft can always be 
utilized in the development of the silver-lead vein by running short oross 
cuts to the north . 

Development of this oharaoter will soon put the mine into 
produotion of gold ore of both shipping and milling grades and as the work 
progresses additional tonnage will be rapidly blooked out. This shaft 
shou1d be sunk to at 'least 500' and drifts run eaoh 100' intervals . 



With an average ~ idth of 4' and levels run for a distance of 
150' in each direction and located at the 100,200, 300, 400, and 600 
foot pOints there should be approximat ely 50,000 tons of ore blocked out 
which, at an average value of ~30 . 00 per ton would be, assuming only 
half the tonnage exposed to be ore of commer cial grade, approximately w750 ,OOO.OO. 

In addition to the short crosscuts to develop the silver-lead 
vein, drifting almng the vein would block out additional tonnage. 
In the development and operation of the gold vein a large percentage of 
the ore would be suitable for direct shipment to the smelters and 
this would bring returns during the development period which should 
materially assist in that work, and increase as depth is attained. 

Therefore, we must not lose sight of the fact that there 
are two strictly gold veins on tois pr9perty, one lying parallel with the 
silver-lead vein and about 40' to the south, and one, the Golden Gem Vein 
lying to the north. . 

Conparing the O'Brien Mine with some 15 or 20 other properties 
which the writer has had occasion to examine in this district during the 
past six months, the conclusion is reached that a systematic deve lop~ent 
of the property will prove more ore of a commercial grade that can be 
produced as rapidly as developments will permit, and at a less expense 
than any other property which has been under observation. 

This conclusion, is based on the continuity of the vein system; 
the size of the ore croppings; the proven ore shoots, and the consistent 
values of the ore whereever it has been exposed. The mine is easily 
accessible for economical operation, and is located at a lower geological 
level than most mines of the district. 

RECOMMENDATIONS: 

The writer recommends the immediate installation of the 
machinery necessary to carry out the above proposed mine development, 
together with the erection of mine and camp _ buildings. This will prove 
the mine quickly and ecomomically and place the property on a profitable 
basis in the shortest possible time. Thi s installation should be on the 
gold vein for development Qy Shaft as heretofore ) roposed and the pro­
duction of gold ore will be of importance during the progress of the 
work . 

Cerbat, Arizona 
March, 1~2~. 

Respectf ully submitted: 

(signed) E. H. Crabtree E. M. 

Note* ince the above report was written the value of gold has increased 
to ~35 per oz., or 75% over theoriginal price. Therefore, the values 
shown herein should be increased OR above values. 
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COpy 

REPORT ON THE O' BnIEN MINES 
IN CONSOLIDATION WITH 

THE GOLDEN GEM MINES IN 
CERBAT, MOHAVE COUNTY, ARIZONA 

Looation : 
ji( 

The O' Brien Mines are situated at Cerbat, Mohave County, 

Arizona, four t een m1le s west of Kingman, the oounty seat and only 2 

mile north of the main Kin an-Boulder Dam Highway whioh 1s now being 

- paved from Kingman to Boulder City, to oonneot with the ma i n Highway 

to salt Lake City. 

Wi th the completion of the paving of the SQuldel' City H1ghw8.1 

there will be paved road from theOtBrien 1,ines to Los Angeles with the 

exception of the two miles up to the mines from the main road. 

The mines are only 1, miles trom the main Power TransmissiOn 

Line ot the Desert Power 00. and are easily aocessible by automobile 

in a halt hours drive trom Kingman, the main supply point of the distriot . 

AREA: 

The ho l dings of the O' Brien Mine prop F'~ty oomprise approximfi tely 

310 aores covered by s~ venteen claims a s follows : 

O' Brien No . 1 Ot)3rlen No . 10 Prim1er Extension 
O' Brien No . 2 O' Brien No . 11 Ladd1e Boy 
O' Brien No . 3 O' Brien No . 12 O' Brien Fraotion 
O' Brien No . 4 Canadian Silver Bell No . 2 
O' Brien No . e Prlm1er Silver Bell No . 3 
O' Brien No . 9 Silver Bell No . 1 

In addition to the above holdings there iR also oontrolled. by 

the sa.me in tere ats the Golden Gem prop erty which will be described 

later 1n this report . 

ECONO ue CONDITIONS t 

The locat1on of t he O' Brien Mines, as indicated above, is s uch 

that t heir development and operat1on oan be conducted at a mi nimum expensel 

Transportat1on of materials and supplies and outgoing shipment 

of ores and oonoentrates can be handled at muoh lower cost than mining 

operations at isolated loealit ~ es where the advantage of railroads, goOd 

highways and electric power lines are unavailable . 

The old oamp of Cerbat, onoe the oounty seat of Mohave County, 

has formerly been the scene of very extensive mining operat ~ons and has 

produced a reoord of many millions of dollars . An ample water Auooly 

is available for whatever purpose required . 
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GEO~OGY AND Y§INa: 

The country rock of the district 18, quoting from the report 

of F. C. Shrader of the U. 8. Geolog1cal Survey, -the pre. cambr1n granite 

gneiss and schist complex. " 

The format1on is lnt~uded by dikes ot various igneous rocke 

some of which are assooiated with 'the extensl ve t vein system wh10h tra.verse 

the O' Brien group which 1s the subject of this report . 
I 

The prinoipal ve l n, oonsidered the Mother Lode ot the distriot , 

extends through ,. yen olaims of the O' Brien Gl'oup or a total distance 

ot 5,600 '. Cont1nuing on to the Northwest this vein system ceoeaes two 

.. othe r mln1n~ ola1ms where extensive and au ccesstul deve1 opment has a180 

been aocomplished. A total distanoe of nearly 4 miles has been proven 

along the strike ot this ledge hich hows ore out~roppings of from 15 

to 30 feet in width and C"TOP boldly to as high, as 30 teet above the surround .. 

ing co 1m and fo·llo ing a.long the south wall of Oharooal Canyon where 

the princ1pal development has bee carr1ed on . 

TRe ore produeed from this immense ledge carries golq" silver 

and lead 1n oommercial quant1t1es, and grade and system \iQ development 

ot this ore shoot should rapidly expose An immense tonnage • . 

The vein is trom four to 21 feet wide where exposed, at the 

polnt where most of the development ha s been ooncentrated an ore shoot 

has been proven to a length of 476 ' by underground devel pment at oerta1n 

intervals and <ropp1ngs show an additional 200 ' or a total length of ore 

shoot ot 675 '. 

Lylng about 250 ' to the north of the mai n ve i n 1s another vein 

of similar character where development in an 80 ' shaft has exposed a good 

grade of shipping ore. this ve i n, oalled the Silver-Lead Vein No- 2 

converges with the main ledge to torm a junction 1th it on the O' Brien 

Claim NO . 4. 

South of the principal vein an outcropp1ng of gold quartz has 

been opened and a cons1der able quanti ty of ore has been m1lled from 

shallow surface ork1ngs . It 1s r p,ported that this ore averages about 

$20 . 00 per ton in gold. most of it being free milling, this avera ,e being 

only the value ot the gold recovered by amalgamat10n and is, ther fore, 
e 



only 60% of the gross assay value, tbereb: making the ore have a real 

value ot $33.65 per ton. 

DEVELOPMENT AND ORw VALUES 

The prinoipal development of the O'Br1en Mines haa been oon­

~ lned to a number of shafts and misoellaneous work1ngs and where an ore 

shoot has been proven tor ap 'rox1mat,ely 600 '. 

Reference to Map No , l~ wh1ch 1s also an assay map, shows 

cross seotions of various shatts and surface workln~s and the oroppings 

of the main vein of Sllve~-Lead . 

All these workin/?, s are in Ol"8 of commero1al grade and have 

proven approxima.tely 22,166 t ons of ore of 8. gross value of $664,989 . 00 

assuming an a wrage value of .30.00 per ton as has been demonstrated by 

numerous samplings and sh ipments. 

This eetlm8 te 1s also based on the assumption of an ore shoot 

475 ' long, as indioated by various working and ~n average width of only 

4-. Beth sh1pping and mll1ing or es of excellent grade have been pro­

duced trOOI the \"Iorklngs mentioned above but whioh. however, are inaocess­

ible due to cavlng and filling as the result of cloudbursts. 

Assays ot t he or e now on these dumps showed values of over 40% 
l ead, $5 . 00 gold, and 30 oz. in silver pe ton, making a very high grade 

and desirable shipping ore fo r hloh the smelters will pay a p~emium 

on aooount of the high l ,'ad content . 

The deepest shaft on the ore shoot described above is 140 ' 

and we st of th1s shaft is one 36 t deep wh1ch bas also produced vel~y 

high grade silver lead ore but which is also now inaccessible tor the 

same reaaons as above ment10ned. 

On the gold vein lying south of the silver l ead vein croppings, 

an open cut and a fo : t y foot shaft has exposed tree mil ing gold ore 1n 

a 6' vein which plated ~ 20 . 00 per ton in gold in the Gem Mill . This -
vein parallels the silver l ead veln . 

Lead 1s predominating metal in the s11verlead vein of the 

O' Brine prop rties, hile gold.' the prlnoi'O~ l value 1n the gold 

vein mentioned above, as well as 1n the other ve i ns lyin -: fu' t he r to the 

north known as the extension of the Golden Gem vein . 
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Extremely high grade eilver goldoores have been produoed from 

the var lous veins and their occurance may be expected throughout the pro -

duction period of the mines. 

Ore shipments from the O'Brien M1nes have avera ·e4 as follows: 

Gold $5 .00 per ton 

Silver 
(30 oz) 18.00 per ton 

Lead 
(48%) 62:.40 Il • 

85.40 - . .. 
When shipments are mode trom the go d ve1n, the averap-6 values 

will be higher than tha. t shown above. 

PROPOSED DEVELOPMENT AND EQU ~PMENT 
, 

The immed1ate future development ot the O'Brien M1nes should 

be oonfined to the opening of the go ld vein by a shaft located on the 

south side .of Charcoal Canyon, at a point wher ~ valuable gold ore has 

been previously produoed and ahip'ued,\ Suoh a shaft oan always be uti11zed 

in the devetopment of ttle~ s1lver-lead vein by runn1ng short cross out$ 

to th~ north, 

Development of this oharac ter will soon put the mine into pro­

duction of gold are ot both shipp1ng and m1lling BTades and as the work 

progre Ases additional tonnage 1.11 be ra.pidly blocked out. Th1s shatt 

should ~e sunk to at least 500' and drifts run each 100· intervals. 
With an average width of 4' and levels run for a d1stance 

of 150' 1n each d1rection and located at t~OO, 200, 300, 400, and 500 
-' 

toot points there should be approximately 60,000 tons 0f ore blocked out 
I 

wh ch, at an average va.lue of .• t 30.00 per ton would be, assuming only halt 

the tonnage exposed to be ore of commercial grade, approximately 750,000. 

In addition to the short crosscuts to develop the s1lver-lead 

Vein, drift1ng along the ve1n would block out add1tional tonnage. In the 

development and operation of the gold vein a. large percentage of the are 

would be suitable tor d1rect shipment to the smelters and. this would 

bring returns during the development period which should mater1ally assist 

1n that work , and increase as depth 1s attained. 

Therefore, we must not lose sight of the faot that there are 

two str1ctly gold ~elns on this property, one ly1ng .parallel with the 

silver-lead vein a nd about 40 ' to the south. and one, the Golden Gem Vein 
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lying to t he nQrth~ 

Comparing the O' Brien Mine with Borne 15 or 20 other properties 

whioh the writer has had oooasion to examine 1n th1s district during the 

past six months, the oonolusion is reached that a. systema t10 development . 

.. .:: t t!'l8: J'~t~:Y will prove mOre ore of a. oommeroial grade that oan be 

produced as r ap1.dly as de velopments will permit, and at a less expense than 

any uther proper ty whioh has bean under observation. 

This oonolusion. is ba.sed on t he oontinuity of the vein system; 

the size of the ore e r oppings; the pr oven ore shoots, and the oonsistent 

values of the ore wherever it ha s been exposed. The mine 1s easily aooess­

ible tor economical opera t i on, ano is loca t ed at a lower geoloeloal level 

than moat mines of t he d1striot .. 

RECOMMENDATIONS; 
! 

The writer recommende the i mmedia t e insta.lla.tion of the machinery 

neoes sary to oarry out the above proposed mine development, together with 

the ereotion of mine and camp buildings. This will prove the mi ne quickly 

and economically and plao~ the proper t y on a profitable bas1s in the short­

est possible time. This installat10n should be on the gold vein for 

development by shaft as heretotore proposed and the production of gold or e 

will be of importance during the progre s s of the work . 

Oerbat" Arizona 
March; 1929. 

~espeotfully submitted. 

(6&gned) E. H. Orab~ree E. M. 

Note. Since the above report wa s .ritten the value ot gol d has incr eased 

to 35 per OZ " or 75% over t he original price. The,refore, the values 

shown herein should be increased on above values . 



NOTE: 

You wi l l observe, that the unde~ground floor or plan map does 
not plot the assay resul ts taken during the year 1929 when the mine was 
dewatered and sampled before the crash came and deferred a deal . 

The fo l lowing values and widths are taken from the mine 
assay record book, and were run by reliable Assayers at Kingman, vi z . 
Jacobs and Everett and are authentic . 

39G ' level 

Sample No . DESCRIPTION WIDTH AU . OZ . AG . OZ . VALUE 

G- 45 North Drift 42' from shaft 12" 0 . 40 Tr . ,. 
'Ii' 8 . 00 

G- 301 " " 117' " " 30" 0 . 56 1 . 40 11 . 20 
G- 302 '1 " 127' " " 34" 0 ~ 76 1 . 20 15 . 20 
G-303 " " 137' " " 38" 9 . 82 0 . 80 16 . 40 
G- 304 " " 147' " " 36" 0 . 64 0 . 80 12 . 80 
G-305 " " 157' " " 32" 0 . 76 0 . 90 15 . 20 
G,:,,396 " " 167- ft " 38" 0 . 60 0 . 60 12 .00 
G- 307 " " 

, 177' " " 40" 0 . 88 1 . 30 17 . 60 ... 
G- 308 " " 187' " " 46" 0 . 92 2 . 40 18 . 40 
G- 309 " " 197' " " 48" 0 . 90 2 .80 18 . 00 

Gold calcula ted @ ~20 . 00 per oz . Silver no calculated . 

The following are the resul t s of a mill run taken from-
old records i n Assay Office. . 

SAMPLE NO . DE SeRI PI' ION AU . OZ . AG . OZ . 

G-78 Mill Heads 0 .82 0 . 92 
G-79 " " 0.54 0,. 74 
G-SO Mill Tails 0 ~08 0. 28 
G-81 " " 0 . 12 0 . 44 
G- P 2 Concentrates 5 . 76 14 .08 
G- 83 II 2 . 92 10 . 84 

Gold calculated @ $20 . 00 per oz . Silver @ 54-§@ per 

50' level of 80' shaft west vein 

:'A 
8748 Gem Shaft 0 . 54 
8759 Drift Dump 1 . 64 
Gold at ~35 per oz . Silver at 64t¢ 
devoleped on another vein system 

Dec . 1934 . 

2 . 52 
7 . 08 

per oz . Note: 

VALUE 

$18 . 88 
11 . 20 

1 . 75 
2 . 7~ 

114 . 65 
64 . 15 

oz . 

~19 . 82 
61 . 9~ 

Samples of ore being 



NOTE: 

Iou w 111 observe, that the underground floor or plan lIB P do es 

not plot the assay results taken during the year 19f9 when the m1ne was 

dewatered and sampled before the crash oame and deferred a deal. 

The fo11ow1ng value s and w1d the are taken from the mine assay 

reoord book, and were run b y reliable assayers at K1ngman, vlz. Jaoobs 

and Everett and are au thent io • 

300' level 

Sample No. DESORIPTION WIDTH AU. OZ. AG. OZ. VALUE 

G-45 North Drift 42' f .rom shaft 12" 0.40 Tr. S.OO 
G-301 .. .. 117' " " 3O" 0.66 1.40 11.20 
G-302 .. It 127' .. .. 34" 0.76 1.20 15.20 
G-303 " It 137' .. .. 38" 0.82 O.SO 16.40 
G-304 .. .. 147' n .. 36" 0.64 0.80 12.S0 
G-305 " .. 157' It It 32 11 0.76 0.90 15.20 
G-306 .. " 167 I It " 38" 0.60 0.60 12.00 
G-307 " .. 177' .. M 40" o.as 1.30 17.60 
~&)8 If If 187' It " 46 It 9.92 2.40 18.40 
G-309 .. " 197' M " 48" 0.90 2.80 18.00 

Go]d oaloulated 0 $20.00 pe r oz. Sllver not oalculated. 

The following are the r esult s of a mill run taken r rom old 

records in Assay Ofrioe. 

SAMPLE NO. DESORIP T1 ON 

G-78 Mill Heads 
G-79 .. " 
G-ao Mill Ta1ls 
G-81 It II 

a-S2 Ooncent rates 
G-83 " 
Gold oaloulated @ $20 .00 per oz. 

00' 

Sa 
8748 
S7f9 

level of 80' shaft 

Gem Shaf t 
Drift Dump 

west vein 

AU. OZ. 

0.82 
0.54 
o.oa 
0.12 
5.76 
2.92 

SilVe~ @ 54i¢ 

Dec. 1934. 

0.54 
1.64 

AG. OZ. 

0.92 
0.74 
0.28 
0.44 

14.08 
10.84 

per oz. 

2.52 
7.0S 

VALUE 

$19.aS 
11.20 
1.75 
2.73 

114.65 
64.15 

19.82 
61.97 

Gold at $35 per oz. ~11ver l:t Mi¢ pe r oz. Note: Samples of or e belng 

developed on another vein system. 
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BRIEF DATA PERTAINING TO TONNAGE .AND ORE VALUES 
OF THE GOLDEN GElv1 MINE , CERBAT , ARIZONA 

*********** 

The data submitted herewith is based on inrormation and 
results obtained during the actual operation or the Gem Mine by the 
writer in 1928 and 1929 . 

Accompanying this data is a longitudinal section and ascay 
map of the mine which shows bloc~of developed ore from which estimates 
are made to determine av.ailable tonnage. 

A claim map is also submitted which shows the area of the 
property . 

This data is not intended to be submitted in the form of a 
report but merely as a compilation of result~ obtained during operation 
of the property, as before stated. A formal and detailed report is 
available if required. 

During the operation of which the wrtter was in charge 
the mine was unwatered and retimbered to the 300' level . 

This furnished the opportunity to sY$tematically sample 
and inspect the various ore showings with the results shown • 

. Drifting was carried on at the 300' level south of shaft 
where the best ore · showings appeared to be • 

. A continuation of this level south and also north should 
develop valuable tonnage 'Of commercial ore with cooparatively small 

expense . 

On the following pag3s is a record of samples taken during 
the operation mentioned and estimates of proven and potential tonnage. 

1 
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ASSAY RECORD OF SAMPLl!.S OF COMlvlNtCIAL ORE** 'USCELUNE0US 

Sample No. Location Width (;haracter Gold Silver Gross ore value In . of Ore . Oz . Oz . in '.$' s 

G-10 Main Shaft Dump Sulphide 0 . 42 9 . 42 $24 . 63 G-20 North Shaft Dump Oxide 0 . 42 2 . 06 16 . 29 G-30 If If " If 0 . 06 1 .0~ 2.37 G- 80 25 ' Shaft Sulphide 1 . 64 9 . 88 55 . 01 G-e Open cut N. of Sht . 60 Oxide 0 . 24 0 . 86 8 . 06 G-9 " If " tt " 56 " 0 . 08 2 .. 10 < 3 . 45 G- 10 "' " S ~ " 30 " 0 . 80 4 . 32 31 . 32 G- 46 Mill Shaft @47,' 8 Sulphide 0 . 84 4 . 20 32 . 62 G-51 " " @59' 6 Sul. & Oxi . 0 . 26 0 . 62 9 . 58 G-66 North Vein 6 Oxide 0 . 36 0 . 40 12 . 91 G-67 No . 2 dump " 0 .12 0 . 53 4 . 50 G-020 No . 2 open cut dump " 0 . 42 2 . 06 15 . 28 

Note : The above lot of "Miscellaneous samples show an average of $18 . 11 On account of the character of thesampling no average width is given . 
RECORD OF COMMERCIAL SAMPLES FRGM .MAIN GEM SHAFT: 

Sample Location Width Character of No . In . Ore 

G-28 North end at 155' 20 Q,.uartz G-29 If " " 159 24 " G- 30 " " " 154 . 5 18 " G- 31 " " " 174 . 9h 12 1t 

G- 32 If " " 174.91' 24 tt 

G- Ol Main shaft dump Sulphide 
G-OIO If " " If' 

RECORD OF COMlvlERCIAL SAMPLES FROM 50' LEVEL 

Sample No . Location Width Character of 
In Ore 

G- 25 9' S . of Shaft 12 Oxide 
G-25 15 . 5 S . " " 12 Oxide 
G-27 17.75 S . " " 21 " G- 70 16 . b S . " " 10 " 

RECORD OF COMlvlERCIAL SAMPLES ON 100' LEVEL 
WIDTH G- 24 20' N. or Shaft 4 Sulphide G-72 2()' N. of Shaft Ck 4 u 

2 

Gold Oz . Si1ver 
oz . 

0 . 22 1 . 54 
0 .• 60 2 . 7C 
0.56 1 . 76 
0 . 54 0.48 
0 . 28 Tr 
0 . 88 4 . 88 
0.42 9 . 42 

Gold Silver 
oz . • oz . 

1 . 25 3 . 34 
0.12 
0.18 
0 . 24 

20.48 14 . 92 
29 . 54 30 . 92 

Gross value 

$8 . 88 
23 .12 
20 . 73 
19.30 
8.60 

34 . 56 
21 . 96 

Gross value 

~45 . 57 
4.20 
6 . 30 
8 . 40 

~728 . 28 
1061 . 20 



RECORD OF SAHPLES OF COM1IERCIAL ORE ON 300 ' LEVEL 

Sample Location Width Character Gold Silver Gross Value 
No . In . of ore OZ . oz . 

G- 45 41 ' N. of Shaft 12 Q.uartz 0 . 42 'l'r . ~14 . 70 
G- 301 117 ' N. tt " 30 tt 0 . 56 1 . 40 20 . 68 
G- 302 127' N. tt " 34 " 0 . 76 1 . 20 27 . 52 
G- 303 137' N. " " 38 Q.tz . & Sul . 0 . 82 0 .80 29 . 32 
G- 304 147' N. " " 36 " tt " 0 . 64 0 . 80 23 . 01 
G-305 157' N. It " 32 tt tt " 0 . 76 0 . 99 27 . 27 .. 
G .... 306 167 ' N. tt " 38 tt " tt 0 . 60 0 . 60 21 . 46 
G- 307 177 ' N. n tt 40 " " " 0 . 88 1 . 30 31 . 80 
G-308 187 ' N. " tt 46 " " " 0 . 92 2 . 40 34 . 04 
G-309 197 ' N. " " 48 " " " 0 . 90 2 . 80 33 . 65 

Record of Mill samples obtained from old mill files : 

Mill Heads 

Mill 'l'ailings 

Other results show 

Mill heads 
Mill 'rai ihings 

Gold 
Silver 

Gold 
Silver 

Gold 
" 

:jp28 . 70 
. 71 

~2 .80 
. 22 

$25 . 90 
4 . 20 

Concentrates showed values 
of Gold ~201 . 60 and 

Also 

Silver 10 . 84 

Gold 
Silver 

,p101 . 20 
8 . 35 

;w29 . 41 

3 . 02 

:jp21 . 70 recovery 

~212 . 44 

;y;109 . 55 

All above estimates and results are based on the ~35 . 00 price of gold 
and . 77¢ oz . for silver . 

3 



A recapitulation of the various samples enumerated herein show 
weighted averages as follows: 

Miscellaneous dump samples $19 . 69 per ton 
Main shaft dump sample s 28.26 ft ft 

Miscellaneous shafts and open cuts 30 ... 84 " fI 

Main Gem Shaft 15 . 75 " " 
60' level in gem shatt 15.03 " " 
100' " " tf " 894.74 " " 300' " " " " 27.53 fI " 

T~e a bove, therefore, shows a safely assumed average ore value of 
~22 . 84, omitting the high results obtained on the 100' level . 

ES,tima tes based on present development of the Gem Mine show the 
following tonnage d'eveloped and available for immediate production : 

Proven Ore 

"A" - -2,344 tons Block 
Block 
Block 
Block 

"B" --- - - - - - - 0 ,125 ft 

"C" -
"C" -

Potential ore 

- - - - - 3 ,500 " 
- - - - - - 2,800 " 

11 ,769 tons 

Block "E" - -15,208 tons 
Block !IF" - - -
Block "G" - - - -
Block "H" - -
Block "I" - - - -
Block "J", - - - -

- - --
- -- - -

15,208 
5,000 
6,083 - 2 , 750 - 6,250 

" " . 
" 
" 
tf 

50 ,499 tons 

The above tonnage estimated are based on 'areas of blocks of ground 
as shown on the accompanying longitudinal section and on the assumption 
that the values proven by samples are continuous throughout the block. 

General Recapitulation 

Number of Claims Four (patented) 
Area (approximately) 60 acres 
Total no . of feet of workings 6,669' 
Average width of vein 5 to 7 feet 
Average Ore value $22 . 84 
Metallurgy Selective flotation. 
Costs of production (estimated) $5 . 00 per ton 

From the foregoing memoranda it will be noted that on the300' 
level north over a lateral distance of 80' the are is of qUite uniform 
value over an average width of three feet . 

The data pertaining to the old mill heans show a fairly 
close check against the average of the samples from the 300' level 
which are herein enumerated, and where the most systematic sampling was 
possible . 

4 
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The average 'of ' the samples taken on this level is 
while the average mill head obtai ned is 

making a difference in value of only 
per ton-- a quite remarkable check. 

head 

$27 . 53 
27 .30 

~ . 20 

This indicates that a fairly uniform mill/may be obtained. 

On the general average shown herein, viz $22 . 84 , and an 
estimated production cost of ~5 . 00 per ton, covering all mining, 
mi~ling and fixed charges, it will be seen that this leaves a fairly 
satisractory margin or profit . 

Although the cost details have not been determined it is safe 
to assume that, with the mine placed in condition for production, the 
cost estimate of 5 . 00 per ton is conservative . / ,. ~ ... 

The metallurgy of the Gem ore is not difficult as it is 
amenable to bulk flotation unless unforeseen zinc content shouN 
develop, in which case it is simply necessary to change to preferential 
flotation which, however, would not materially increase milling cOuts . 

The ore is, apparently , free from any elements detrimental 
to flotation, such as anti~ony, arsenic or arsenical pyrites . 

The predominating value is gold, as will be noted, and it has 
been demonstrated that the gold value increases in the heavier sulphides . 

It is estimated that t Lere is sufficient ore now available 
to furnish a 50 ton plant for about 2 and t years although development 
ahead of production should alvlf;Ys be prosecuted . 

During the writer's operation of the mine the water supply 
in the vicinity was proven to be ample for a 50 ton operationand 
it was determined that more could be developed if required . 

The flow sheet for treatment of the Gem ore should call for 
comparatively coarse preliminary crusning followed by tabling 
before going to flotation . 'l'he greater the bulk of concentrates 
that can be obtained before flotation relieves the flotation unit 
of a large amount of work And, also, it is advisable to obtain 
all the extraction possible with the coarse mesh in order to not 
only facilitate the operation and increase mill capacity but also to 
avoid a rine grind which is one of the hi@h cost items in milling. 

Details of the proper flow sheet can only be determined by 
careful metallurgical tests which should by all means be done before 
plans for the mill are made . 

A rough estimate of flotation costs in the average size plant 
in the U. S. at this time is as follows: 

Crushing and grinding $ . 0 . 40 to 0 . 60 per ton 
Flotation and dewatering 0 . 10 toO .15 per ton 
Re ents 0 . 10 to 0 .30 " " 
Overhead __ ~O~.~1~5~t_o~O_.~2~5 __ n " 

0 . 75 to 0 . 30 " " 

5 
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Consumption of flotation re~gents in various plants show an 
average as follows: 

Frothers: 

P:Lne Oils 
Cresols 
Amines 

Collectors: 

a- Oils 

Total 

Pounds per ton 

0 . 10? 
0 . 024 
0 . 018 

0 . 149 

Coal ~ far Creosotes . 2?5 
Wood Tar Creesotes . 042 
Crude Oils . 001 
Miscellaneous .003 

Total . 321 

b Chemicals 

Di-thio-phosphoric acids . 021 
Ethyl xanthates . 18? 
Thi o-carbanilid . 024 
Thio-ureas . 004 

Total . 236 

The a bove data is quoted from "The Trend of Flotation" issued 
by the ColoDada School of Mines 

It will, therefore, be seen that flotation costs, as far as 
reagents are concerned, are comparatively small . 

6 

Respectfully submitted: 

(signed) E. H. Crabtree 
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BRIEF DATA PERTAINING TO TONNAGS AND ORE VALUES 
OF TEE GOLDEN GEM MINE, CERBAT, ARIZONA 

*** ** *** 
The data submi t ted he rew! th 19 baaed on information and 

resul ts obta1ne d during the actual operat ion of the Gem Mine by the 

wr1 ter 1n 1928 and 1929. 

Accompanying th1 s data 1s a longi tudinal section am assay map 
• 

of tm mine wh1ch shows blooks of developed ore from whic h estimates are 

made to detemlne available tonnage. 

A claim map is also submitted which shows the area. of the 

property. 

This data 1s not intended to be submitted in the fom of a 

report but merely as a com~ilatlon Of results obtained during operatIon of 

the property, as before stated. A formal and deta1led reoort is a'Va1la~le 

11" required. 

Dur1ng the operatI on of wh1 ch the writer was in charge the mine 

was unwat ered and retlmbered to the 300' level. 

This furnished the opportun1 ty to sys tenatieally sample 

and inspect the various are show1ngs with the results s ho ·1 • 
• 

Dr1ft1ng was oarr1ed on at the 300' level south of shaft 

where the best are show1r.gs appeared to be. 

A oontinuation of this level south and also north should 

develop valuable tonnage of commeroial are with oamp r Dtively small ex-

pense. 

On the fa llowlng p8 ges is a record of samples taken du r1ng 

the opera.t10n mentioned and estimat es of proven and potentia l tonnage. 

10 
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ASSAY RECORD OF SAMPLED OF CO MMERCIA LORE -- ISCELLANEOUS 

SAMPLE NO . Location Wldth Charaoter Gold S1lver Gross ore 
In. ot ore Oz. Oz. Value 1n 

$18'1 

G-IO Main Shaf' t Dump Sulphide 0.42 9.42 $24 .• 63 
G-20 North Shaft Dump Oxide 0.42 2.06 16.29 
G-30 " .. .. " 0.06 1.03 2.37 
G-80 25' Shaft Sulphide 1.64 9 .88 55.01 
G-8 Open out N. of Sht. 60 Oxi de 0.24 0.96 8.06 
~9 ft It .. .. " 36 .. 0.08 2.10 3.45 
G-10 " If It " .. 30 .. Ql80 4.32 31.32 
G-4S 14111 Shaft CD 417' 8 Sulphlde 0.84 4.20 32.62 
G-51 11 .. @ 39' 6 Sul & Oxl. 0. 26 0.62 9.58 
G-66 North Vein 6 Oxide 0.~6 0.40 12.91 
G-67 No. 2 dump II 0.12 0.52 4.60 
G-020 No. 2 open out dump " 0.42 2.aJ 16.28 

NOTE: The above lot of "Miscellaneous samplFs Show an average ot 18.11 
on account of the character of the sampling no avereg e width ls gl ven. 

RECORD CF CD MMERCIAL SAMPLES Fro M MAIN GEM SHAFT 

Sample Location W1dth Charaeter of Gold Oz. Silver Grose Value 
~n. or~ O~. 

G-28 North end at 155' 20 ~artz 0.22 1.54 • S.88 
G-29 " .. it 159' 24 " 0.60 2.76 23.12 
G-30 .. It .. 164 .5 18 .. 0.56 1.76 20.73 
G-31 II .. .. 174.9h 12 • O.M 0.48 19.~ 
G-32 " .. II 174. 9f 24 II 0.28 Tr. 8.60 
G-Ol Maln Blatt dump Sulphide 0.88 4.88 34.56 
G-010 II It .. It 0.42 9.42 21.96 

REOO RD OF 00 IEROI AL SAMPLE S FROM 60' LEVEL 

Sample No. Location Width Oharacter of Gold Oz. Silver Gross Value 
In· o~. Oz. 

G-25 9' s. of Shatt 12 Oxide 1.26 3.34 $46 .67 
G-26 15.5 s . .. II 12 Oxide 0.12 4.20 
G-27 17.75 S.lI " 21 It 0.18 6.30 
G-?O 18.5 S .. II n 10 " 0.24 8.40 

RECORD CF OOMMERCIAL SAMPLES ON 100' LEVEL 

&-24 20' N. of Sbaft " Sulphide 20 .48 14.92 726.28 
0.72 20' N. of Shaft Ok 4 It 29 .64 30.92 1061.20 

RECORD OF SAMPLES OF' OOw. ERC IAL ORE ON 300' LEVEL 

Sample Looation Width Char eter of Gold Oz. Sllver GrosS Value 
In. ore OZa 

G-45 41' N. of Shaft 12 Quartz 0.42 'fr. $14 .70 
G-301 117' lie tt II ro .. 0.56 1.40 20 .68 
G-302 127' N. " It 34 .. 0.76 1.20 fZ7 • 52 
G-303 137 ' N. II .. 38 Quz. & Su1. 0.82 0.80 29.32 
G-304 147' N. II .. ;$ " .. " 0.64 0.80 23.01 
G-305 157' N. " II 32 II tt fl 0.76 0.99 27.27 
G-306 167' N. It .. 38 " It " 0.60 0.60 21.46 
G-307 177' N. .. " 40 rI " " 0.88 1.;5() 31.80 
G-308 1871 N ... It 46 .. M- .. 0.92 2.40 34.04 
G-~9 197' N. .. It 4B .. It It 0.90 2.80 33.65 
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Reoord ot U111 samp1 s obta.lned from old m.ill files: 

Mill Heads Gold 28 .70 
Sllver .71 

29.41 

Mill Tailings Gold $2 .00 
Silver . 22 3.02 

Othe r resul te show 

Mill Heads Gold $215 .90 
Mill Tailings ~ . i.gQ 

21.70 reooyery 

Ooncentrptes show d va.lues 
ot Gold 201.60 and 

Silver lo.a~ 
212 .44 

Also 
Gold 101.20 

S1lver 81~§ 
109.55 .. , 

All above es'1mat s and results are bas ed on the 35.00 pr1ce 

of gold and .77¢ for silver per oz. , . 

A recapitulation of the var10us samples enumerated herein 

show weighted averages as follows: 

Misoellaneous dump samples $19 .89 per ton 
Main sha:t"t dump sample s 28 .26 It .. 

Miscellaneous Shafts am open cuts 30.84 It " Jlain Gem t>hat't 16.75 .. " 80' level 1n gem shatt 15.03 .. It 

100' " It If It 894.74 It .. 
300' " .. It .. Z7 .53 It " 
The above, therefore, shows a safely assumed average ore 

value of t22 .94, omitting the hlgh results obtained on the 100' 

level. 

Estimates based on present development of the Gem Mine show 

the follolling tonnage developed and. ava11ab1 for immed.iate production . 

Proven Ore 

Block 
Block 
Block 
Block 

'tAM __ .. __ ... _ .... _ - 2,344 
"B" 
"C" 

-- ... ... - -
"D" - - .. - - .. - - -

- 3,125 
- - 3,500 

2.800 

. Potential ore 

Block "E" - .. - - - 15,208 
Block "Ftf - - - - - - - - - - - 15,208 
Block "Gil - ~ ...... - - - 5,000 
Block, "H" - - - 6,083 
Block "I" - - - - - - - 2,750 
Block "J .. .. - - - - - - 6.g5Q 

tons .. 
It 
II 

tons 
" II 

It 

II 

.. 
50,499 tons 
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The above tonnage estimat~s are ba$ed on areas of blooks of 

ground a8 shown on the accompany1ng 10ng1tud1nal sect 10n and on the 

assumption that the values proven by samules are oontinuous throughout 

the block. 

General Recapitulation 

Number of Claims rou~:. (ps.tented) 
Area ( approximately ) 60 aores 
Total No. , of feet of workings 6,669' 
Average wid t..'11 of vein 5 . to 7 teet. 
Avereg e Ore 1lll ue $22 .84 

etallurgy Selective flotation. 
Costs of production (estimated) $5 .00 per ton. 

From the foregoing memoranda it will be not f' d that on the 300' 

level north over a lateral distance of 80 ' the are is of qu1'e uni­

form v&ue over an average width of three feet. 

The data pertaining to the old m1l1 heads show , a fairly close 

cheCk aga1nst the average of the samples from the 300' level whioh 

are herein enumerated, and Where the most systematic sampling was 

possible. 

The average ' of the samples taken on this level 1s 

while the avertg e mill head obtained 1s 

making a dlfterenc e in value of only 

per ton -- a qui te remarkable cheQk. 

$27 .53 

2'1.30 

1) .20 

This indioates tha t a fairly uniform mill head may be obtained. , 

On the general average shown herein, viz. 122.84, and an estimated. 

produoti on cost of 6.00 per ton, covering all mining. milling and 

gixed charges, it will be seen that this leaves a fairly satisfaoto~ 

margin of profit. 

Although tlE oos t details have not been determined it is sate 

to assume that, with the mine placed in condi tl on for produotion , 

the cost estimage of 6.00 per ton is conservative. 

The metallurgy of the Gem ore is not d1f ficult as it i8 a.menable 

to bulk flota tion unless unforeseen zinc content should develop, in 

whioh case it is simply necessary to change to preferential flotation, 

which, however, would rot materially inorease milling costs. 

The ore is, appa.rently, free from any elements detrimental to flo­

tation, such as ant i mony, arsenio or arsenioal pyrites. 

The predominating value is gold, as will be notes, and it has 
1 
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demonstrated that the gold value increases 1n the heavier sulphides. 

It is estimated that t ere ls sufflcient ore now avallable to tur-

nlsh a 50 ton plant for about 2 and i years although development ahead 

of production should always be proseouted. 

During the writ er' s operatlon of the mine the water supply in the 

vic1n1ty was proven to be ample for a 50 ton operati on and it was 

det rmined that more could be developed if required. 

The flow shee t for treatment of the Gem ore should oall for cotn-

paratively COarse preliminary 0 rushing followed by tabling before going 

to flot atl on. The greate r the bulk of concentrates that can be obtained 

before flotation relieves the flotation unit of a l a rge amount of work . 

And, al so, it 1s adv1sable to obtain all the extraction pOBsi ble wi th 

the coarse mesh 1n order to not only f acilitate the operation and 

inorease mill c spao! ty but also to avoid a fine grind whioh 1s one 01' 

the hi gh cost items ln mlll11'l!;. 

Details of the proper flow sheet oan only be determlned by oareful 

metallurgioal tests wh1 0h should be all means be done before plans tor 

the mill are made. 

A rough estimate of flotat i on costs 1n the averag e eite plant 1n the 

u . S. at this time 1s as follows: 

Cro shlng and grindlng $0.40 to 0.60 per ton 
Flotat1on and dewater1ng 0.10 to 0.15 per ton 
Reagent s 0.10 to 0.30 It IJ 

Overhead Q.l§ to Q.2§ I " 10.75 to 0.30 " n 

Oonsumpt10n of flotat1on reagents ln var10us plants show an average 

as follows! 

Frothers: 

P1ne 01ls 
Oresols 
Am1nee 

Colleotors: 

Coal Tar Oreosotes 
Wood Tar Oreosotes 
Crude 011s 
IUs cellaneou 8 

Total 

Total 

Pounds per ton 

0.107 
0.024 
0.018 

0.149 

.275 

.042 

.001 
,QQ~ 

.321 

6 j 
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(b) Chem10als ~ 

Dl-thlo-phosphorlc acids 
Ethyl xantha tea 
Th1o-carbanl11d 
Thlo-ureas 

Pouflds per ton 

.021 

.187 

.024 

.004 

Total .236 

The above data is quoted from "The Trend of Flotation" issued 

by the Colorado School of Mines. 

It will. therefore, be s.een that flotation oosts, as far as reagents 

are ooncerned, are oomparatively small. 

Respeotfully subm1tted: 

(signed) E. H. Crabtree 
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GEM MINE DATA AND COST OF TREATING MINE 

FILL AND DUlvIP . 

Shaft 628' double compartment 67 . 5 degrees 
Levels 60'- 100' - 200'-300'-400 '-500'­
Drifting 2,246' 
Winze No . Side 300' 
Winze S . Side 200' 
Stoping N. Side 100' level length, 

" »" 200' " 
" S" ~OO ' " " " »" 200' " " 

300' by 
100 ' "' 
150 " 
100 " 

Shaft newly timbered to 300' level . 
Water standing in shaft 150' from collar, 
25 H. P . Gasoline Hoist in good condition. 
Head frame in good condition 
Drifts full of muck 
No heavy timbering required, 

*.*~********************* 

dip N . E . 

'75' high . 
50' " 
50' " 
25 ' " 

The following data taken fram cross section map drawn by former 
Mine Superintendent and Mining Engineer 

Ore in place, calculated at 12. Cu . ft. per ton . 
Dump fill "" 15 " 
Ore taken from mine, all workings 
Fill in mine 4 . 825 tons 
Shipped (esti~ate} 1 . 000 tons. 
Milled " 1 . 000 

Total 6 . 825 

8 . 934 tons 
4 . 825 T 

" " " 
15 . 759 tons . 

Balance on dump 
Plus the fill 

Total 13 . 759 Available tonnage to mill 

******************************************* 

All work in mine has been done on ore . 
Any ore shipped was from small higrade vein on foot wall . 
All records of past milling operation show mill heads ~17 to $25 
An average of all mine samples show 0 . 3 ounces gold per ton. 
Although sampling shows better a profit can be realized on $6 per 
Accepting the above tonnage at 0/.6 the duJ..lp and fill have a gross 
value of ~82 , 554 ,00 

********** 

Loading and hauling 
Milling 

10% loss in milling 

COSTS 
~0.50 per ton 
2 ~ 50" " 

TOTAL 

Ric . 25 50 I equals 550. tons of product . 

Hauling $1 . 00 per ton 

6,879 . 50 
34 , 397 . 50 
8,255 . 00 

49,532 . 00 

550 . 00 

ton 

5 
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Freight 
Smelting 
Smelter Au Ag Deduction 

B% of $33,012 . 00 

15% royalty 
10Cfo safety and insurance 

$6 . 50 per ton 
3 . 50 " " 

TOTAL 

TOTAL 

Value of 13,759 tons of ~6 ore 
Total cost of handling 
Net profit 

!jjl 4,440 . 00 
1,925 . 90 

2,640 . 96 

9,555.96 

~3,519 . 00 
2,346 . 00 

5,865 . 00 

Possible profit from Silver, lead and iron not 
considered in this calculation. 

:jf82 , 554 , OO 
64,952 . 96 
17,601 . 04 



GW MINE DATA AND COST OF TREATING MINE 
FILL AND DUMP. 

6hatt 628' double compartment 67.6 degrees 
Levels 60'-lOO'-20O'-~OO'-400'-500' 
Dr1:t' tlng 2, 246 ' 
Wlnze No. Side 300' 
~1nz e S. Slde 200' 
eto pirlg tI. Slde 100' level length, ~OO· by 

" 11 .. 200' " .. 100' .. 
If a .. 100' I. tt 150' " .. .. " 200' M It 100' .. 

ah~t newly tim bered to 300' level. 
Water atand1!f) ln shatt 100' t 'rom collBr . 
26 H. P. Gs,so11ne Holst in good cond1tion. 
Head frame 1n good condit10n 
Drifts full of muck.. 
No heavy timbering r equ1red. 

dip N. E. 

75' high. 
50' " • 
50· " • 
26' M • 

************* 
The to llowlng d ata taken fro m cross secti on map drAwn by former 

lne Superintendent and LUning Eng in ear. 

Ore 1n plaoe, oalculate d at f2. Ou. ft. per ton. 
Dumo 1111 It II 16 "Ie " " 
Ore- taken trom m1ne, all workings 15.769 tons. 
F1l1 1n mine 4.825 tons. 
Shipped (est1mate ) 1.000 tons •. 
14illed It 1.000 

Total 6.825 

Balanc e on dump 8.934 tons 
Plus the fill 4.826 T 

Total 13.759 Ava1lable tonnage to mill 

* .... * * * * * * * * * 
All work 1n mine has been done on ore. 

Any ore sh1pped was from small b,1grade vein on foot wall . 

All reoords of past ~1111~ opera tion show mill heads $17 to 25. 

An averege ot all mine samples sho O.~ ounces gold per ton. 

Although samp11rg show a better a prof 1 t can be ree.11z ed on $6 per ton. 

Aocepting the above tonnage at 6 the dump and ttll have a gross value 

or $82,654,00 . 

Loa ding and ha u llrg 
M1lling 
10% 10as 1n milllrg 

************ 
COSTS 

$0.50 per ton 
2.50 " " 

TOl'AL 

RIc. 25 50 I equals 550. tons of produot. 

Hauling 
Freight 
Smelt1ng 

$1.00 per ton 
6.50 " .' 
3.90 .. " 

6,879.60 
34,397.50 
8.256.00 

49,532.00 

550.00 
4,400.00 
1,925.00 
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Smelter Au Ag Deduotion 
8% of 3~,012.00 

16% royalty 
10% a atety am insuranoe 

TOTAL 

TOl'AL 

Value of 13,759 tons of $6 ore 
Total cost of handling 
Net prof1t 

Poasible profit from silver, lead and iron not 
considered in tb1 s caloulation. 

2,640.96 

9,566.96 

3,519 .00 
2,346.00 

5,865.00 

82,554.00 
64,952.96 
17,601.04 



ot BRIEN BLANKET VEIN Data and cost of tteating. 

The O' Brien Blanket vein covers an area of 300' by 400 ' and 
averaes one foot thick . On the upper part a capping which ~ 
also one foot thick also carries good values . The deposit 
shows approximately 12 , 856 tons of ore calculated a 14 Cu . ft . per ton . 

Assay show the deposit to be better than ~10 per ton in gold value . 
One half mile haul to proposed mill site . 

Value of deposit at ~10 per ton $128 ,560 . 00 

******~********** 

Costs . 

Mining ~:wO per ton 
Hauling ;5J" " 
Milling 2.'1) tt " 

Loss in milling 10% 

TOTAL 

$12,856 . 00 
3,856 . 80 

32,140 . 00 
12,856 . 00 

61,708 . 80 

Ric 30 to I equals 428 . 5 tons of product . 

Hauling ~1 . 00 per ton . 
Freight $10 . 00" " 
Smelting $3 .50 ,," 
Smelter AU Ag deduction 
of 8% of i72,422 . 00 

TeTAL 

15% royal ty~-
l~b safety and insurance 

Value 12 .856 tons of ~100re 
~otal cost of handling 
Net profit 

$ 428 . 50 
4285 . 00 
1499 . 75 

6273 . 76 

12;487 . 01 

~9 ~90. 18 
6, b93,4.5 

$128,560 . 00 
90 , 779 . 44 
37 , 780 . 56 



0' BRINE BL ANKET VEI N Data an d oost of treating. 

The O'Brine Blanket vein covers an area of 300' by 400' and 

averag es one foot th1 ck. On t he upper par t a oappi ng hi oh is also 

one foot thick also ca,rriee good values. The depos1 t sho s approximate­

ly 12,866 tons of ore ca loulated at 14 Cu. ft. per ton. 

Assays sho V! the deposit to be bett t> r than 10 per ton in gold 

va lue. One ha lf mile haul to proposed mill s1te. 

Value of doposit at 10 per ton 128,560.00 

* * * * * * * * * * * 
Costs. 

lUn1ng 1.00 per ton 
Hauling .30" II 

Milling 2.50" n 
Loss in milling 10% 

TOTAL 

RIc 30 to r equals 428.6 tons of produot. 

Hauling $1.00 per ton. 
Freig ht 10.00 tI II 

Smel tihg $3.50 ft It 

Smelter Au Ag deduotion 
ot 8% ot $72,422.00 

16% royalty 
10% sate~ ani insuranoe 

TarAL 

Value 12.866 tons of 10 ore 
Total oost of handling 
Net Profit 

$12,866.00 
3,856 .80 

32,140 .00 
12, 856.00 

61.,708.80 

428.00 
4,286.00 
1,499.75 

6,273.76 

12,487.01 

9,990.18 
6,593.45 

$128,560.00 
90,779.44 
37,780.56 
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