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Mr. Oscar E. Whitebook. Secretary 
Seagull Industries. Inc. 
2401 East 17th 5 treet 
Suite F 
Santa Ana. California 92701 

Dear Mr. Whttebook: 

M.ay 20. 1971 

We have recei.ved your reports and have evaluated the con­
tained information on the Cerro Gordo and Wild Blue properties. 

Because of meagre reported copper occurrences in pri­
marilya lead. sUver mining district. we feel Essex should not 
get tnvo lved in the Cerro Gordo property at this time. The Wild 
Blue Placer. also because it i.s not a copper property. is not the 
type of thing our management is currently interested in. 

The Cerro Gordo report is very well done and has gen­
erated sufficient interest that we plan to visi.t the area at some 
future date when we are in the general area. We are particula .... ly 
interested in the Skarn zones and reported copper occurrences in 
the Keeler Canyon area. 

Howard Lanier. General Manager of Copper Operations 
fo .... Essex. has been in contact with Bishop Paul J. Pari.sh during 
the past few days. and via a copy of this letter I am informing Mr. 
Parish of our thoughts on the property submittals. 

Thank you very much for the wealth of data sent. it was 
most helpful to us. 

Enclosed you will find the following: 

1) Repo .... t Cerro Gordo Mining Dist. - by N .A.A. T6-2906/20 
with supplemental report attached on Wild Blue Placer 
property. 
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Report Cerro Gordo Expl. Program - Summary -
30 Nov. 1966 

3) Description and Geology of Mining Properties 
(Cerro Gordo Mines) - pgs. 5, 6, 8, 9, 10, 11 

Very truly yours, 

EGH:td 

Whtttier, 9alif. 





• 

Mr. Oscar E. Whitebook 
Seagull Industries, Inc. 
Santa Ana, C8Ufomia 
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May 20, 1971 

2) Report Cerro Gordo Exp\. Program - Summary -
30 Nov. 1966 

3) Description and Geology of Mining Properties 
(Cerro Gordo Mines) - pgs. e, 5, 8, 9, 10, 11 

EGH:td 

cc: Bishop Paul J. Parish 
12643 Carinthia Dr. 
Whittler, CaUf. 90601 

cc: H. Lanier V'" 

Very truly yours, 

ESSEX INTERNATIONAL, INC. 

r~~ 
E. Grover Heinrichs 

Asst. Manager of Exploration 



CERRO GORDO Pb-ln-Ag.,CALIF • 

• Adolph Knopf: Geological .c\econnaissance on the Inyo .I.'ange etc., USGS PP 
110,1918. 

Near Summit of Inyo Range. Production about ~7,OOO ,000. 

Structure of I~YO Range: Broad anticline, with compmentary syncline on 
w. Both pitch to • Axes trend more to NW than trend of present range. 
In N part anticline occupies most of bready of range;ln S part it trends 
diagonally across range, passing out on E side of range, so· that farther S 
the syncline is dominant structure of range. Pre-G dolomite forms axis of 
anticline, N half of Bishop quad., successively younger rocks exposed to b. 
Vv limb of anticline,equals E limb of synclone,continues to iJ end or' range. 

Syncline best shown in part of range E of Keeler;from N.Y.Butte S is dom­
inant structure. Trogh filled with soft Tr seds.,flanked on I ,~ by resistant 
Carb.rocks. neflected in tope. 

Great ·intrusive SW ·of Saline Valley,covered by thin seds.,exposed in 
canyons. Intrusions in general seem to have thrust up the seds. Great faults 
~ound range,some within it. 

Cerro Gmrdo Mine: As shown on regional ~ap, Cerro Gordo lies well down 
W flank of Inyo anticline;bl.lt it lies on a subsidia:ry anticline,over~ 

west,or down-slope.Trend~ about N30W;axis plunges steep S;white Tlarble ore-
bearer dis8.J:lpears nmt far S of ~ine. ' 

Just NW of mine complex NE flte. Zmne a mosaic of small fault blocks • 

....,_ Due to faulting Knopf apparentl~7 not sure of secti 

r 
Edwin Kirk in section on stratipraphy 

/~--.,-.. of In·vo Range says base of Carb.,and lJevonm ! - contact exnosed at the Mine. Possible section 

(
Slate or shale 

I'lln( Dk.gray ls. VJhole ~ine area ·intensely fracture 
l, 'h:tt e marble. . fRul ts Mai nly pre-mineral. 
Shale 300 ' 
Quartzite 100'. 

NW of ~ine is a small mass of mp. ,intruded into shRle. Another sI'1all body 
1)n Is.SE of mine. Probably t.ops of preat granitic masS below. C~'I ~ltered rk. 
in vicin5tv of Mine. Mp dike or sill at l"1ine,intruded along shale-ls.contact 
N2UW . r tz dior.porph.dikes,one strikes N70W . One db.dike, 5',along marble 
bedding.Rich shoot of Ag-Pb ore renlaced a sheared portion of this dike. 

(1 
Lead Ore Bodies.- Rocks of ore-bearing ~ ne strike N to NW, dip 70 SW. 

Ore bodieslent icular, conform to trend of Vl1all :bock s. Ore 7. one 1500' long, 
several hundren ft.wide;~ain ore rock is the Marble, which is finely sacchar­
oidal,pure. Several larger ore shootshad slate FW. PbCarb bodies,to 40 ' 
t hick;as I!1asses,onion layers abou~ small l~p of galena. 

HW s.t. dolomitized-cse crystals. are guide. 

Sulphides: 1.PbS;ZnS,tetrahedrite,py. Zn carb.OBs,in Is walls of lead 
stopes,as irreg.mRsses & pipes. For~ partly determinRd by structural feat­
ures, as beds,Joints,ann the fracturing that took nlace after .oxidation. 
As usual,limon:l te nearest lead stopes, di~inlshes awav,Zn carb.ore becomes 
pure. 

- 1 -'. 



.. 
2. Abstr.:Geo10~y of the C ~rro Gordo Mine Area,~nyo Go.,Ca1if. C.W. 

Meriiam.EG vo1. 44, p .8if- ,1949. 

Marble is Devonian;quartzite is :tnterbedded with it;these are the 
loci for the OBs. On E side of a N!S master fault which separates Devonian 
from 10~er Garb.b1ack shale s arid si1icated 1s. N' S faults esp.characteris­
tic of this portion of Inyo Mts. 

Two major ore chimneys were controlled by fissnrinp.; sympathetic to the 
master f ault and b;r local be ddj ng f e atures of the .L>evonian qtzitic unit. 
This qtzitlc unit seems esp.favorab1e for l~ad-zlnc OBs in this area.Quote. 
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COMI~ANY O~--FICIAL 
(Not to be disclosed to unauthorized persons) 
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Approved by· 

~~~f-
F.G. C~p~OI'l 7 

Vice President and Genera! Manager 

Ocean Systems Operations 

D.O. Brown 

fn'? 1~\'~---
- Director 

Strategic Resource! D0ve,Iopment 

T6.2906/020 

Copy 

This report, initially prepared a s an internal document 
by and for North Amer i can-Rockwell, has b een edited f or 
presentation by KOHM Mining and Development, Inc . I a subsidiary 
of SEAGULL Industries, Inc . , in order to rem.ove any extraneou s 
and / or proprietory information . In no way has the editi ng 
process altered any of the technical content of the report, or the 
conclusions to be drawn from th e technical data. 

r 
I 



0'·· ..... 

Introduction ' 

Hi story 

T6-2906/020 

CONTENTS 

Gcne ral Description of the Cerro Gordo Area ' 

Physical Description 
General Geology 
Major Mine Openings and Dumps ' 
Types of Ore Deposits ' 

Mine Dump Evaluation ' 

Surface Exploration 

Topographic Mapping 
Field Geology, 
Geochemical Surveys 
Petrologi.c - Geochemical Correlations 
Geophysical Surveys 
Drilling 

Subsurface 

Mine Rehabilitation ' 
Underground Chip Sampling 
Underground Drilling 

Land and Legal ' 

Summary, 

Ii · 

Page 

1 

2 

4 

4 
4 
7 
9 

11 

14 

14 
14 
25 
26 
33 
35 

53 

53 
.' 53 

64 

66 

69 



o 

l'iglU'C 

1 
2 
3 
4 
5 
G 
7 
8 
£) 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
3:3 
3·1 
35 
3G 
:J7 
Jb 
39 
40 
·n 
-12 

T6-2906/020 

I LLUSTRAT IONS 

Cerro Gordo Mine Entry Road. 
Aerial View 
Belshaw Shaft . . 
Pine Cone Dump - \VEMCO Analysis 
Gcologic Symbol Expl anation . • • . • • • . 
Generalized Tectonic Map of the Cerro Gordo District 
Ideali7.cd Cross-Section A-A I Facing Northwest 
Idealized Cross-Section B-B' Facing Northwest 
Tectonic History. 
Origin of Sheeting' in the Lost Burro Formation 
Hypothetical Contact-Metasomatic Orebody 
Locations of Samples "M" . 
Locations of Samples "N" and "0" 
Locations of Samples "P" . 
Gold-Mercury Values 
Induced Polarization Survey Results • 
Induced Polarization Survey Results 
Induced Polarization Survey Results • 
Induced Polarization Survey Results . 
Induced Polarization Survey Results . 
Induced Polarization Survey Results . 
Induced Polarization Survey Results 
Induced Polarization Survey Re.sults , 
Induced Polarization Survey Results . 
Induced Polarization Survey Results . 
Induced Polarization Survey Results • 
Induced Polarization Survey Results • 
Induced Polarization Survey Results • 
Induced Polarization Survey Results . 
Induced Polarization Survey Results . 
Induced Polarization Survey Results • 
Cerro Gordo Mine - Surface Tunnels 
Cerro Gordo Mine - 200 Foot Level • 
Cerro Gordo Mine - 400 Foot Level 
Cerro Gordo Mine - 550 Foot Level 
Cerro Garcia Mine - 700 Foot Level 
Cerro Gordo Mine - 900 Foot Level . 
Cerro Gordo Mine - 1100 Foot Level . 
Cerro Gordo Mine - Longitudinal Projection of Orebodies 
l\1orningstar Mine - 1400 Foot Level 
l\Iorningstar Mine - 1700 Foot Level 
Cost Summary . 
Pla te I 
Plate II 
Plate III . 
Plate IV . 
Pl ate V 
Pl ate VI • 

iii 

Page 

5 
6 
8 

12 
15 
17 
19 
20 
21 
22 
24 
30 
31 
32 
34 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
67 
70 
71 
72 
73 
74 
75 



COMPANY OFFICIAL 
(Not to be di sc losed 10 unaulhorized persons) 

TG-290G/ 020 

INTRODUCTI ON 

This report is a synopsis of a minerals explora tion program instituted by the 
Strategic Resources Development group of North American Aviation, Inc. in the 
Cerro Gordo Mining Dtstrict, Inyo County. California , during the periods from 
August 19G5 through October 1966. Included is a description of the geological, geo­
chemical, and geophysical jnvestigations as well as associated petrologic and sub­
sequent drilling programs conducted in the area. A general description and a 
brief history of the district is also included. 

During preliminary reconnaissance of the Cerro Gordo area, mine dumps were 
sampled to determine the economic potential of the dump material. The nature and 
distribution of assay values in the dumps led to r ehabilitation of the Cerro Gordo Mine 
and an investigation of the possibility of a large disseminated, orebody. 

Because of the extensive indications of minera1i.zat ion throughout the area, a 
geochemical and geophysical program was instituted . The geochemical techniques 
Ilscd were developed by NAA and are s i.milar to colorimetric methods used by the 
U. S. G. S. with some modifications. Some of the later analysis work was accomplished 
with a Perkin- Elmer atomic absorption spectrophotometer In conjUl1Ction with the 
pdroJogic-geochemical correlation studies. The geophysical equipment used induded 
an ELSEC proton magnetometer and an induced polarization unit (frequency domain) 
m:1IJufacturecl by Geosciences Incorporated. 

1 



COlvlPAN Y OFFICIAL 
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T6-2906/020 

H I STORY 

The Cerro Gordo strike was made in 18G5 by 1T exican prospectors . Their 
aCCow1ts of the extremely rich are found outcropping nt the surface attracted Americans 
to tbe little town resting at 8000 feet i,n the Southern 1n,)'0 l\lowltains. So rapid was 
development that by the fall of 1868, the mine's smelters were producing silver-lead 
bullion at a faster rate than the United States had ever s e en. By 1872, eleven mines 
were active in the Cerro Gor do district. Of these mines, three outsLripped all others 
in importance. They were the Union, Santa IVI3ria and San Felipe. 

Although the Cerro Gordo Mine, a consolidation of the Union, Santa Maria and 
Felipe mines, has been worked intermittently through] 949, the period between 1869 
and 1876 marl"s the bonanza years. During this time more than half of the mine's 
lean and about three-fourths of its silver was produced. This amOlmted to over 
22,000 tons of lead and over 3,000,000 OLU1ces of sih'er. The silver-lead bullion is 
reported to have contained about 140 ounces of silver per tall at an average value of ' 
$:300.00 per ton. Total output value during the boom years has been estimated to be 
ahout $7, 000, 000. Paym ent for the lead alone just about defrayed the cost of smelting 
at the mine, together with the transportation of the bullion to San Franci sco for 
refining. Before arriving in San Francisco, the ore had to be transported by mule 
t.eams across the desert to Los Angeles some 200 rniles away. A steady string of 
about 5G large freight wagons, pulled by 16 to 20 mules, rnade this three week trip. 

Los Angeles profited immensely by the lucrative supply and transportation 
business, and resulted in its growth from a village to an important city . By 1876 pro­
duction began to fall , and in 1878 the mine was forced to shut down due to destruction 
Ly fire of the Union hoisting works in August 1877. 

From 1879 to 1910, sporadic mining activity was in the hands of small companies 
and leasers. In 1877 the Union shaft, now Imown as the Belshaw Shaft, was surJc to 
a depth of 900 feet in quest for inferred extensions of Union and Santa Mar ia ore. 
This 31 year period of mining activity produced only a thousandth of the s ilver output 
that \Vas produced during the 1869 - 1876 boom period. 

The following eight years (1911-1919), marked the second largest total are 
oUlput in the history of Cerro Gordo . Hesponsible for thl.s revival were L. D. Gordon 
a nd Associates who successfully mined rich zinc carbonate for which an eastern 
m arket exis ted. During these years, Cerro Gordo was the major source of the 
hi lJ,hest grade zinc carbonate ores produced in this country. The mineral smithsonite 
wa1; the most characteristic of the zinc ores. In addition to zinc, new silver-lead are 
bodies were discovered and successfully mined during; the 1911-1919 period. 

During the next eight year period (1920- 1928), the Cerro Gordo Mines Co. (a 
n~o l"gunization of L. D. Gordon and Associates) follo wed by various leasers, continued 
to mine old s topes in a modest way. An important are body was fOlmd west of old 
~' L' ITO GorcIo ill 1925 by the Estelle Mines Corporation, however, work was stopped 
I! l 19213 because of litigation. The ore body was discove red on the La Despreciada 
cla im. 

The third and last pe riod of Significant Ce rro Gordo productivity began in 1929 
and las ted until 1933. La Despreciada are wa s extracted during this five year period. 

2 
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The Cerro GDrdo Mine was the greatest silver and lead producer in the history 
of California. Beginning with 1869, total recorded silver yield was of the order of 
4,400,000 ounces and total lead production was roughly 37,000 tons. Beginning with 
1911, total zinc production has been 12,000 tons. Copper was recovered only in later 
periods of operation. 

Cerro Gordo silver-lead ores were easily smelted and of generally high quality. 
1\,10st of the lead orcbodies were fairly uniform in grade and mineable to country rock 
walls. Hence, Imown reserves of marginal grade havE; never been a significant factor 
in mi.ne evaluation. 

The factual information included in this section was taken from Geological 
Survey Professional Paper 408, Geology of the Cerro GDrdo Mining District, Inyo 
County, California, by C. W. Merriam, 1963. 

3 
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GENERAL DESCRIPTION OF THE CERRO GORDO AREA 

PHYSICAL DESCRIPTION 

The Cerro Gordo Mining District derives its name from a linestone peak (9194 ft) 
located ncar the southern end of the Inyo l\'1ountains. Together with a northern pro­
longation known as the Vlhite Mountains, the Iny o Mountains occupy a position at the 
west margin of the Great Basin. The abandoned mining' town of Cerro Gordo lies 
·i(10 0 feet above the town of Keeler in Inyo County on the northeast of Owens (dry) Lake. 
A gravel ro ad approximately eight miles long eOlmects the old mining tovvn with state 
highway 190. The steep and winding road is maintained by the Inyo County Road Depart­
ment (Figure 1). From the mine, the road descends along San Lucas Canyon on the 
cast slope of Cerro Gordo Peak to connect with the road from Lee Flat to the Bonham 
talc mines. This county road can be travelled by conventiona l vehicles, but four 
wheel drive vehicles are necessary for most other roads in the area. 

The terrain is quite rugged, characterized by steeply dipping Paleozoic lime­
I'> tones which stand high above the other rock types of the area. Many of the higher 
peaks and ridges of th e region rise 1000 feet above their adjacent gorges, with many 
slopes approaching 45 degrees. 

The town itself sits in the saddle 1000 feet below and west of Cerro Gordo Peak 
and cast of the steep ridge where the J-Iart Mine is located (Fj gure 2). Roads lead 
fl 'om the townsite southwest up Buena Vista Peak to the saddle lying between Cerro 
Gordo and Buena Vista Peaks and west around the ridge leading to Hart Camp and 
Hart Mine. ~ 

The relatively sparse vegetation, found on the lower slopes sagebrush, 
greasewood, desert holly , rabbitbrush, and salt grass . Scattered stands of 
Jo s hua t rees Occur up to about 7500 feet. Above this altitude the juniper and 
pinion pine are dominant. 

GENERAL GEOLOGY 

Strongly folded and faulted sedimentary rocks, Ordovican to Middle Triassic in 
n~e. arc char~cteristic of the Cerro Gordo area . Except for the upper part of the 
Tri:1sSic sequence, the rocks are predominently limestones and shales. Important 
formations of the area included in this group are the Owens Valley limestone, Keeler 
Canyon li mestone, Chainman shale, Tin Moun tain limestone, Lost Burro marble, 
Hidden Valley and Ely Springs dolomite. The Upper Triassic sequence is composed 
of \'olcanics and intercalations of terrestrial E:ediments. The s ediments have under­
gone rq,::iona l metamorphism resulting in the recrystalli zation of pure limestones and 
rdt('rin~ of s ha les. The Paleozoic and Triassic rocks are intruded by numerous small­
t '.J - interm ediate sized gTanitic bodie s and andesit ic dikes. The adjacent intruded 
sedinwntary rocks s how varying degrees of contact metasomatism as well as contact 
nWl a morphism. As a result, the Chainman sha le and carbonate rocks have been 
p.:! rt ia lJy t.o wholly altered to skarn, chlorite, and sericite. 

Hock alte ration and surface patterns of granitoid rock distribution indicate that 
tl ~l' cnth'c sonthern Inyo range is W1dcrlain by plutonic rocks. The granit.oid intrusions 
0 1 the Ce rro Gordo area, which most closely resemble quartz monzonite, have been 
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Figure 1. Cerro Gordo Mine Entry Road. View along county road between Keeler and Cerro Gordo in 

Cerro Gordo Canyon. Rocks in the foreground are near-vertical resistant limestone beds of the 
Keeler Canyon formation. Hills in the distance are also Keeler Canyon 

interbedded limestones and shales. 
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Figure 2. Aerial view, looking east, of the Cerro Gordo townsite showing the mine dump and workings just below 
Cerro Gordo Peak. Lower foregrolL."1d shows road from Keeler leading northeast into town. Road leading from 
the town to the .right goes to the saddle between Cerro Gordo and Buena Vista peaks. The upper of the two roads 

. leading to the southwest corner of the photo goes to Hart Camp and Mine. 
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inferred to be contemporary with the Sierran intrusion to the west, and therefore late 
Jurrassic or early Cretaceous in age. Anum ber of the granitoid intrusions c an be 
found aroud Cerro Gordo penetrating various formations. The Hart Camp stock 
one-half mile west of Cerro Gordo intrudes the Chainman shale. Others include a 
small stock penetrating the Lost Burro marble one and one-half mile s north of Cerro 
Gordo; the Newsboy stock a mile east; the Cerro Gordo stock penetrating the m arble 
just south of Cerro Gordo Peak; and the small Ignacio stock in Chainman shale one­
half mile southwest of Cerro Gordo. Of special importance \\lith respect to the geology 
of the Cerro Gordo Mine is the Union Dike , intruded along a north trending shear zone 
which later influenced are deposition. 

Greenish-gray andesitic and dacitic Tertiary rocks are fow1d intruding the larger 
granitoid bodies i.n the area. These dikes , which occur in large numbers , commonly 
strike northwestward , evidently following pervasive northwest shear patterns of the 
area. Talc mineralization to the north of Cerro Gordo and the silver-lead ores in the 
Cerro Gordo Mine are associated with this type of intrusion. 

The pr inciple geologic structure of the area is a broad, asymmetrical, northwest 
trending, south plunging anticline. The anticline forms a s tructural backbone to the 
Inyo mountains in this area and involves strata from l\1iddle Ordovician through Middle 
Triassic. The Cerro Gordo orebodies occur in the Lost Burro marble near the axis 
of this structure. 

Faulting in the area is quite complex , and occurs in two stages. The first stage 
probably occurred contenworaneously with the Sierra Nevada batholith about late 
Jurassic and/or early Cretaceous time, and is characte rized by compressional reverse 
faulting and folding. 

The second stage of faulting was cha r acterized by normal faults . Nearly all of 
the important faults of the area are normal faults having northerly to northwesterly 
trends . This stage of northwesterly deformation, which occurred from late Tertiary 
to Recent times, is characteristic of the Basin and Range Province. The most notable 
of these normal faults is the north-trending Cerro Gordo fault which figures importantly 
in detailed discussions of the Cerro Gordo Mine. 

MAJOR MINE OPENINGS AND DUMPS 

l'vlany mine openings, tunnels, pits and quarries can be found around Cerro 
Gordo. Several of them were investigated by NAA and their conditions evaluated. 

Most noteworthy of the mine openings in the area is the Belshaw shaft and its 
various levels making up the Cerro Gordo mine proper. The shaft house is located 
adjacent to the large dump just above the town (Figure 3). There are presently five 
levels open from the s haft, these oeing the 8G , 400, 550, 700 and 900 foot levels. 

Several hundred feet northwest of the shaft lies the Bullion tunnel which is open 
and accessible. Two large lime quarry pits and two openings to the China stope are 
located 100 feet above the dump on the side of Cerro Gordo Peak (Figure 3). Several 
other open stapes and pits are fOWld in thi s vicinity. 

About a mile south of the townsite is the Morning Star Mine situated on a steep 
ridge overlooking Owens Valley at an elevation of 7725 feet. The mine can be r eached 
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Figure 3. Belshaw Shalt. View taken from the air just above the Belshaw shaft and mine dump. The shaft is housed 
in buildings in the center of the picture. At extreme left and above the dump are two adjacent quarries in the 

Lost Burro marble. The two smaner and elongate openings just below the left quarry pit are 
surface openings to the China stope. 
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by a road leading south from the main county road a few hundred feet southwest of the 
townsite. This mine has a large dump and two underground levels connected by a 
winze that are completely open. 

The portal of the low- level Estelle tunnel lies a mile and a half southwest of 
Cerro Gordo at an elevation of 6080 feet which is 2240 feet below the Belshaw shaft. 
collar. Access to the tunnel is made by a quarter-mile stretch of road leading north­
east from the county road about four miles from Keeler. The tunnel is virtually 
straight, bearing N 700E for 8100 feet. It is open although very dangerous about half 
way in due to caving Castle Rock vein workings above. There is only one entrance to 
this tunnel, outside of which is a large dump. 

The Charles Lease tunnel is 2800 feet south of Cerro Gordo at an elevation of 
7960 feet. It extends eastward for about 16 00 feet and is open and accessible . Access 
to the tunnel is fro m the road leading to the Morning Star Mine. 

Thc Ignacio silver mine is in Cerro Gordo Canyon one half-mile south\vest of 
Cerro Gordo. The Ignacio workings comprise more than 4000 fee t of tunnel, a glory 
hole , and many pits and trenches. The principal tunnel workings are now inaccessible. 

The Sunset Mine is in Cerro Gordo Canyon just off the county road three-quarters 
of a mile west of Cerr o Gordo at an elevation of 725 0 feet. The mine and workings 
are entirely open. 

The Upper Newtown Mine is 1550 feet north of the Belshaw shaft on the east side 
of San Ducas Canyon at an elevation of 8040 feet. This mine is only partially 
accessible. 

Numerous other mine workings of lesser importance can also be found through­
out the area. The locations of the mines mentioned are shown in Plate I. 

TYPES OF ORE DEPOSITS 

The are deposits mined in the Cerro Gordo area were of several types. Those 
of the Cerro Gordo Mine were by far the most Significant in both size and richness. 
In the Cerro Gordo :Mine the ores occur as small shoots in fis sures , as massive 
bod j es in large, steeply inclined pipes or chimney s, in small isola ted pockets , and in . 
siliceous veins. These ores occur mainly in shattered marble of the Devonian Lost 
Burro formation. In addition, rich a re shoots were ehiracted from fissured parts of 
the Jefferson diabase dike. Pipe-like and bedded secondary carbonate zinc orebodies 
are associated with the massive lead-silver chinmey ores. Of special Significance 
with respect to structural are control are the many small north and northwest trending 
fissures and fractures which formed in the footwall marbles of the main Cerro Gordo 
fault . Structures of this nature include (1), the Bullion fissure (2) , feeding fissures 
within and adjacent to the Union chimney (3), ore bearjng fiss ures of the Upper and 
Lower Newtown mines in San Lucas Canyon, and (4) the Zero fissure vein. 

Massive primary orebodies were emplaced as shoots in steeply inclined pipes. 
The two prinCiple channels of this type , a r e the Union chimney at the north end of the 
mine and the Jefferson chimney at the south end. 

South of Cerro Gordo , the Morning Star Mine , the Charles Lease tunnel, and 
the low-level Estelle tunnel were opened to explore siliceous veins. These deposits 
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produced moderate amounts of lead-silver ore, with the exception of one stope in the 
Morning Star Mine which produced some gold. North trending faults and fissures are 
important structural and ore-controlling features in these mines. 

The factual information included in this section was taken from Geological 
Survey Professional Paper 408, Geology of the Cerro Gordo Mining District, Inyo 
County, California, by C. W. Merriam, 1963. 
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MINE DUMP EVALUATION 

The mine dumps in the vicinity of the Belshaw Shaft were surveyed and sampled 
early in the program. A total of 160,000 tons of material was calculated in the main 
dump and 200, 000 tons were estimated for all dumps in the vicinity . The initial 
sampling program indicated that 50 percent of the material was minus 3 mesh and 
contained gross values in lead, zinc, silver and gold of about $19 per ton. '" These 
samples were collected from 45 holes dug with a back hoe on the top of the main 
dump. Size analyses were performed in SRD's laboratory and compo sited samples 
were assayed at the Eisenhauer Laboratories. This work is described in an SRD 
report on Project Pine Cone dated October, 1965. 

Subsequently, a large cut about 40 feet in depth was made across the main dump. 
A composite bulk sample totalir.g about 3000 pounds was collected systematically from 
thc walls of the cut and from around the toe and crest of the dump. This sample was 
coned, quartered, and placed in four 55-gallon drums . 

One of the drums was shipped to Western Machinery Company (WEMCO) in San 
Francisco for analysis. The results of WEl\lCO's assayed screen analysis (Figure 4) 
generally corroborates SHD's earlier analysis for the minus 3 mesh material. In 
addition, the WEMCO analysis showed that the lead and zinc minerals were about 
70 percent nOll sulfides and from this they concluded that flotation tests were 
un wan'an ted. 

A 100 pOLmd r epresentative sample from one of the drums was shipped to the 
Gabgher Company in Salt Lake City for flotation testing. By adding NaHS to sulfidize 
the oxides, 74.4 percent of the lead and 61. 8 percent of the silver was recovered with 
a total weight recovery in the cleaner concentrate of 2. 5 percent. Following are the 
results of the Galigher tests and an evaluation of the Cerro Gordo dump using t.hese 
data. 

Sample grolmd to; 83% minus 100 mesh 
49% minus 325 mesh 

Head 

! 
Rougher 
Flotation------'l 

(~--------------------) 
Cleaner ____ --.,.,.Cleaner Concentrate 

Hougher Flotation (Final Product) 
Tailings Pd---_~J 

~'--------.. Cleaner l Tails 

Total Tails 

':< Price of silver - 1965 - $1. 29/oz. 
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Assay 

Wt%' %Pb %Cu %2n OZ
3
Ag Oz

3
Au 

Head 100.0 1. 36 1. 63 1. 48 .010 

Rougher Tail 94.6 .3 . 5 .005 

Cleaner Tail 2.9 2. 2 3.1 .030 

Cleaner Concentrate 2.5 40.4 1. 134 2. 19 36 .5 .175 

The metallurgical recovery of the cleaner concentrate, i. e. , percentage of total 
metal in head recovered as concentrate is as follows: 

Pb 

74. 4 

Value of concentrate by metal ($): 

Pb Cu 2n 

121. 20 8.16 6. 35 

Ag 

61. 8 

13 

Ag 

47.08 

Au 

6,13 

Au 

43.9 

Total 

188.92 
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EXPLANATION 

GEOLOGIC SYl\1BOLS 
.-- ---

/_- ......... ---_/_-
'" ...... _-- STRIKE AND DIP OF BEDDING '< 25 

FAULTING -- - - - _?_?_ 

RAISE OR STOPE HOLING 0 BEDDING CONTACT - - _?_?_ 

THRUST F AU LT -V V - --r- -V­

ANTICLINAL AXIS + ~ 

SYNCLINAL AXLS -f---f--

ADIT 

PROSPECT x 

STRATIGRAPHIC COLUMN 

COVEREb, STRUCTURE UNKNOWN 

CRETACEOUS (?) QUARTZ MONZONITE INTRUSIVES 

PERMIAN OWENS VALLEY FORMATION (DOES NOT OUTCROP) 

-----------ANGULAR CONFORMITY ---------__ _ 

UPPER MEMBER OF THE PERMIAN - PENNSYLVANIAN 
KEELER CANYON FORMATION 
2000' THICKNESS 

LOWER MEMBER OF THE PERMIAN - PENNSYLVA1\TJAN 
KEELER CANYON FORMATION 
200' THICKNESS 

MISSISSIPPIAN CHAINMAN SHALE 
1000' THICKNESS 

MISSISSIPPIAN PERDIDO FORMATION 
100' THICKNESS 

fYVY'\"VYVYVYVVVYVY'YVYYYYV, UN CONFO RMITY ,.." ___ ..,.",.'V'V''V"V'''''''_~''''''....,..,,, 

~ MISSISSIPPIAN TIN MOUNTAIN LIMESTONE 
L-=:E..J 350' THICKNESS 

DEVONIAN LOST BURRO FORMATION 
1600' THICKNESS 

DEVONIAN HIDDEN VALLEY DOLOMITE (DOES NOT OUTCROP) 

Figure 5. GeologiC Symbol Explanation 
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Upper Member of the Permian-Pennsylvanian Keeler Canyon Formation: platy 
to block:y, medium grey, impure, fine grained limestone with a banded brown and 
grey weathering surface. 

District Ganf:,'11e-Rock Alteration 

Carbonate Alteration Zones 

Carbonates are present in the district as recrystallized dolomite and some 
siderite, ankerite, kutnahorite, and secondary calcite in sheaths of mineralization 
surrowlding many of the orebodies. TIlese zones frequently can be located at the 
surface and occur along fractures or shears, primarily in the Lost Burro formation 
and the lower member of the Keeler Canyon formation. Quartz commonly occurs 
with the calcite. 

Quartz Alteration 

Quartz occurs in barren veins, in sparsely mineralized veins , and in major 
ore shoots. Quartz veins are typical of the Lost Burro formation, skarn zones in the 
lower member of the Keeler Canyon formation, shears and fractures in the Chainman 
shale and quartz monzomte intrusives and along fault contacts between formations. 

Sericite Alteration 

Sericite alteration of feldspars is extremely strong in some of the quartz 
monzonite intrusives, particularly where accompanied by foliation due to stress. 
It is also present in the Chainman shale near the western contact with the Keeler 
Canyon formation where intrusives have welled up along the contact (Figure 6). 

Skarn Alteration 

Skarn mineralization grades from incipient to massive replacement by mag­
matic silica and iron bearing fluids, particularly in the lower member of the Keeler 
Canyon formation, but to some extent in the intrusives and the adjacent Chainman shale 
(Figure 6). Skarn minerals include grossularite, quartz, epidote and calcite . 

Chlorite-Quartz-Specularite Alteration 

This assemblage is related to skarn mineralization and is found in the Chainman 
shale adjacent to the skarn (Figure 6). 

Limonite Alteration 

Limonite occurs primarily in shear zones and is the result of the electro­
chemical breakdown of pyrite by oxidation. Decomposition is controlled by the cir­
culation of meteoric water. Limonitization of ore 111inerals is also present in the 
Cerro Gordo district. 

Pyrolusite Alteration 

Pyrolusite occurs as dendrites along numerous fractures in the Chainman shale 
tU1d the lower member of the Keeler Canyon formation. It has deposited from meteoric 
waters . 
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Aragonite occurs as incrustations throughout the district and is found lining 
solution cavities and filling fissures. Much of the aragonite is altering to calcite, 
particularly in vicinities of abundant meteoric water. 

Tectonic History (Hefer to Figures 6, 7, 8 and 9) 

The formation of the Inyo mountain range was accompanied by a general NE -SW 
trending compressive stress resulting in a series of NW trending parallel folds and 
thrust faults. Following compression, upwarping took place due to the upward rise 
of the underlying Sierra Nevada Batholith. Local upwellings of magma forced their 
way upward along planes of weakness, notably along the axes of folds. The resulting 
rise of magma caused ruptures in the overlying rocks along the axes of folding as well 
as other orientations, and the magma forced its way into some of these ruptures. 

Disjointed anticlines and synclines are explained by vertical stress differences 
between adjacent tectonic blocks causing normal faulting as an adjustment to tensional 
stresses. TIle slippage of blocks in the Cerro Gordo area was aided by the Chainman 
shale which acted as a lubricant for the more competent blocks to glide over. 

The latest faults are cross faults which formed as the strata made adjustments 
to new stresses as well as to the release of former stresses . OccaSionally, r eactiva­
tion of movement along faults has resulted in segmenting of intrusives by the same 
shears which they followed originally. 

Origin of Sheeting in the Devonian Lost Burro Limestone 

The existence of steep west-dipping, north trending sheeting or fracture 
cleavage is of paramolmt importance in the localization of ore deposits in the Cerro 
Gordo region because the sheeting has provided planes of weakness for mineraliZing 
fluids to permeate. 

The sheeting is confined mostly to Lost Burro limestone, but it is also present 
in the overlying Tin Mowltain limestone. The inherent quality which has allowed the 
marbleized limestone to become sheeted is its extrem.e competency or brittleness . 

The type and orientation of stresses involved may be discerned from several 
lines of evidence (Figure 10). Field exposures have several recurring features, 
notably the development of tension gash fractures filled with calcite, and other 
secondary tension fractures which form acute-to-obtuse angles with the cleavage. 
Facing north along strike of the cleavage, the tension fractures consistently bend 
northward to the right and southward to the left. Disharmonic microfolds along the 
cleavage planes tend to "drag"; the east sides move north and the west sides move 
south. Bedding and related primary depositional features have been similarly 
distorted (Figure 10). 

Essentially horizintal differential stresses in the north-south direction have 
acted to shear the limestone and to cause secondary tension fractures to develop from 
the resulting torsion. . 
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Figure 9. Tectonic History . 
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The skarn zone in the lower Keeler Canyon formation southwest of Cerro Gordo 
Mine, was intensively investigated during this program. This zone was delineated 
on the geochemical maps and considerable evidence of mineralization is visible on 
the surface. The skarn zone has many characteristics indicating the existence of a 
large potential lU1derlying orebody. The most striking features are the pervasiveness 
of mineralization along its one and a half-mile strike length, and its highly sheared 
and fractured condition. At the northwest end (not on the grid maps), the zone is 
covered by a thrust plate of the upper member of the Keeler Canyon formation and in 
the southeast, the zone passes lU1der thick alluvium, indicating that the zone extends 
beyond the surface outcrops in both directions. 

This belt has been the focus of several phases of disturbance, including strong 
northwest trending shearing, block faulting, step faulting, and l ate stage fracturing. 
Fracturing is so thorough that the term "linear stockwork" is probably applicable. 
These features, along with the presence of numerous segmented intrusives and the 
sheath of skarn mineralization, indicate that this area has been a zone of considerable 
tectonic weakness throughout a long period of geologic time. 

It is noteworthy that intense skarn alteration occurs here, but not in the vicinity 
of the Cerro Gordo mines. Another striking feature is the abundance of some 
mine rals which r arely occur at Cerro Gordo, including mercury (cinnabar), gold, 
molybdenum (wulfenite), bismuth (native bismuth, bismuthinite ), copper, (bornite), 
ttmgs ten (wolframite , scheelite), vanadimn (vanadinite), and traces of nickel. 
Spectrographic analyses show that significant amolmts of rare earths also occur. Of 
particular significance also, is the development of strong chlorite, sericite, quartz, 
and spe cularite alter ation which border the skarn primarily on the east side. This 
alteration undoubtedly eh'tends fa r below the surface. 

A geochemical survey indicated that hi gh gold and silver anomalies follow the 
strike of this zone, and magnetic and induced polarization anomalies al s o occur 
along it. 

The conclusion is that a large orebody may exist in the Lost Burro formation 
tmderlying the outcropping skarn zone. Because of the brittle sheeted nature of the 
Lost Burro limestone, the skarn is probably stronger here than in the Keeler Canyon 
formation. Tin Mountain limestone and Cha:inman shale form a barrier with a thick­
ness of over 1000 feet which could have trapped ascending mineralizing solutions 
and formed a "blanket" of extremely rich ore Ullderneath . TI18 frequent, but sporadic 
stringers of miner'd.1ization occuring at the surface could r epresent leakages of 
minera.lization from thi s major orebody (Figure 11). 

Emplacement would be due to deposition by late - stage magmatic ore-bearing 
fluids in a highly disturbed zone in reactive limestone overlain by a semi-impermeable 
ba rrior . TIlis deposit would be classified as contact metasomatic, and outlying · 
depOSits at Cerro Gordo would fall in the range of mesotherma.l deposition. 

Surface mineralization indicates that this 'tblanketlt could include ores of copper , 
lead, gold, silver, zinc, tungsten, vanadium, and rare earths . The predominance of 
copper over lead-zinc mineralization in the skarn zone is in accordance with the 
principles of zoned deposits in which copper forms an inner shell of mineralization and 
lead, silver, and zinc are deposited peripheral to it. The high grade shoots of the 
Cerro Gordo mines would, therefore, represent minor outliers of the main. orebody. 
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Figure 11. Hypothetical Contact-Metasomatic Orebody 
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A geochemical survey was conducted over a one square mile area at Cerro 
Gordo. Nearly 5800 residual soil samples were collected using the surveyed grid 
systc m for control. North-south lines were surveyed 500 feet apart with flagged 
stakes at 50-foot intervals. Sample points were then located by pacing between the 
surveycd lincs. The samples were collected on a 50-foot grid throughout most of the 
area with the material being taken from a depth of about six inches and screened to 
minus lOO mesh. 

Analyses for gold and silver were performed on each soil sample by the applica­
tion of wet chemical techniques. The procedure used one gram of minus 100 mesh 
soil sample. Samples to be tested for silver were dissolved in 8 M nitric acid and 
those to be analyzed for gold were dissolved in aqua regia. In both cases, the metal 
was then eAi:racted from the acid by means of an organic reagent . The reagent used for 
gold was isopropyl ether and the reagent used for silver analyses was an acetate 
solution. The metallic ions were dyed using Rhodamine - B for gold and a miAi:ure of 
dithizone and benzene for silver . A portion of the dyed solution was pipetted into a 
pyrex optical cell and its value in absorption tmits wa s read on a Beckman DB 
spectrophotometer. 

The absorption values for gold and silver were plotted on separate overlays of 
the base map and these plots were subsequently contoured (Plate s III and IV). The 
backgrotmd values at Cerro Gordo were found to be several times higher than values 
observed in other areas of California and Nevada surveyed by the same techniques. 

Several anomalous areas for both silver and gold are depicted on the respective 
plots . On Plate IV, there are nine areas showing high silver values . In the first of 
these areas (20S/16W, 22S/16W, 25S/16W and 22S/18W) four small anomalies show 
high concentrations of silver. Each of these can be directly correlated with mine 
dumps associated with the Ignacio Mine. Another anomalous area associated with the 
Ignacio workings is located at 22S/SW. 

The two high anomalie s located at (27S/1'7W and 27S/19W) are associated with 
a contact zone bet\veen the Chainman shale and intrusive quartz monzonite . Surfa ce 
mineralization in the form of quartz veins i s abwldant in this area. Another moderate 
geochemical anomaly (29S/11W) is associated with faulted contacts between blocks of 
Chainman shale and quartz m onzonite. Small mine workings in this area are probably 
influencing factors on the high silver values. The high values at 27S/2E are associated 
with abundant surface mineralization in an area occupied by blocks of Keeler Canyon 
limestone, Chainman shale and skarn in fault contact. Anomalies in the general 
region of lON/ 2W are associated with the Omega dump; so is the anomalous region 
trending northwest.erly down canyon from this point. Several areas of substantially 
high silvcr values could not be explained by mining contamination or by any observable 
mineralization. One of these areas extends from 8N/ l W to 8N/5W and others at 
13N/7W and 17N/ 9W fall into this category. 

There arc five areas of unusually high gold values (Plate III). Only one area 
(8N/IE) cannot be explained by mine contamination nor surface evidence of mineraliza.­
tion.. The high value s at 22S/17W and 25S/15\V are associated with the Ignacio workings. 
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The main Cerro Gordo mine dump is probably responsible for the anomaly at 2S/SE. 
The high region near 16N/3W, situated down hill from the Omega tunnel, is probably 
contaminated by the Omega workings. 

SRD geochemical techniques have proved Il1.0St effective in locating areas of 
mineral concentration as indicated by those anomalies that could be explained by 
previous mining effort. Several strong anomalies were discovered that are unexplain­
able by previous mining effort but which were not more intensively investigated due 
to lack of time. Other areas to the north and west have been geochemically sampled 
but the samples have not been processed by the lab due to the curtailment of the 
program. These soil samples have been retained and are available from NAA. 

PETROLOGIC - GEOCHE1\l1CAL CORRELATION 

Introduction 

Late in the program, suites of rock samples representing the major lithologies 
in the Cerro Gordo area were collected and subjected to assay by atomic absorption 
spectrophotometry (AAS) to determine lead, zinc, silver, copper, mercury and gold. 

Areas to be sampled were chosen as to obtain maximum e),."posure of fresh out­
crop, and several new roads offered excellent sites for sample collection. The 
samples were taken at 50 to 75 foot intervals, except on line M with 3 to 5 pounds of 
representative sample being taken at each point. All samples were thoroughly studied 
and identified, thin and polished sections being -Ilia.de when necessary. Samples were 
then crushed to minus 100 mesh for AAS analysis. The results are shown in Table 1. 

Sample Preparation and Assay Techniques 

Analyses for gold, mercury and copper were conducted on a Perkin-Elmer Model 
303 atomic absorption spectrophotometer equipped with a double beam optical system 
and a DCR-l direct readout unit. Analyses for silver, zinc and lead have not been 
completed. Samples were analyzed in an oxygen-acetylene flame. With the exception 
of the mercury lamp (an arc-discharge lamp), all source lamps were of the hollow 
cathode variety. 

After sample preparation the samples w-ere aspirated directly from the test 
tubes. The AAS unit was set for maximum sensitivity with the set concentration at 
9999. Standards selected to cover possible concentration ranges for the elements in the 
samples were prepared from 1000 ppm stock solutions and deionized water. These 
standards were run before the first sample, after each 20 samples and after the last 
sample. The samples were read from the tubes, each sample reading being followed 
by a wash in deionized water and the reading of a blank conSisting of distilled water 
and the acid used to di.ssolve the samples. Blank readings were adjusted to read from 
100 to 200 and necessary adjustments were made after the reading of a blank. Gas 
flow, aspiration rate and energy l evel were kept constant throughout the readings. 
The readings for the standards were plotted against their concentrations giving work- -
ing curves from which the sample readings were obtained. 
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Sample 

M-l 

1\.1-2 

M-3 

M-4 

M-5 

M-6 

M-7 

11-8 

M-9 

M-I0 

M-11 

M-12 

M-15 

N-l 

N-2 

N-3 

N-4 

N-5 

N-6 

0-1 

0-2 

0-3 

0-4 
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Table 1. Analysis for Gold, Mercury and Copper 

(Values given in parts per million) 

Mercury Gold Copper 

95 .13 72 

140 .15 --

81 .10 90 

80 .10 62 

100 .15 265 

53 .10 107 

43 .02 325 

125 .27 0 

145 .22 82 

73 .07 60 

45 .12 122 

65 .22 5 

40 .12 270 

260 .3.2 16 

305 .33 60 

516 .37 7 

235 .20 15 

315 .30 20 

219 .32 0 

130 .12 0 

95 .15 5 

120 .05 26 

280 .13 60 
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Rock Type 

Monzonite 

Monzonite 

Monzonite 

Monzonite 

Monzonite 

Monzonite 

Fault Gouge 

Fault Gouge 

Fault Gouge 

Fault Gouge 

Chlorite 

Chlorite 

Shale 

Limestone 

Limestone 

Limestone 

Limestone 

Limestone 

Limestone 

Shale 

Shale · 

Shale 

Shale 



Sample 

0-5A 

0-5B 

0-6 

P-l 

P-2 

P-3 

P-4 

P - 5 

P -6 

P-7A 

P-7B 

P-8 

P-9A 

P-9B 

P-9C 

P-I0 

P-llA 

P-l1B 

P-l1C 

P-12 

P-13 

P-14A 

€!D' t,: . 
" . . ... ' P-14B 

P-15 
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Table 1 (C ont). 

Mercury Gold Copper 

177 -- 10 

125 .15 30 

99 .07 132 

30 .05 41 

28 .10 25 

3 .02 17 

10 0 17 

7 0 57 

17 0 0 

2 0 0 

10 0 0 

7 0 60 

131 .2 191 

92 .12 535 

230 .2 32 

85 .12 400 

135 .27 538 

92 .07 177 

51 .12 480 

165 .25 21 

200 . 22 15 

378 .40 25 

92 .10 13 

479 .15 20 
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Rock Type 
-

Shale 

Shale 

Shale 

Monzonite 

Monzonite 

Monzonite 

Monzonite 
-

Monzonite 

Shale 

Shale 

Quartz Vein 

Shale 

Monzonite 

Shale 

Granite 

Monzonite 

Sha le 

Lime 

Skarn 

Skarn 

Skarn 

Limestone 

Shale 

Limestone 
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Lithologies 

Line M (Figure 12) 
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Line M runs east to west across a north-south trending fault which brings a 
quartz monzonite porphyry into contact with the upper portion of the Chainman shale. 
The monzonite is gray-green in color with large k-feldspar phenocrysts in a medium 
grained ground mass dotted with black amphibole crystals; the monzonite becomes 
phyllitic and highly sericitized near the fault. The fault itself is nearly vertical, with 
a zone of hydrothermal alteration some 30 feet wide. This zone is heavily mineralized .. 
with argentiferous galena, friebergite, sphalerite, chalcopyrite and secondary lead 
zinc and copper minerals in a l eached siliceous matrix. On the west side of the fault, 
interbedded shales and limestones of the Chainman have been highly chloritized Rnd 
skarnified with the development of grossularite epidote and other calc-silicates in the 
carbonate layers. Samples were taken at 10 foot intervals to 100 feet on either side 
of the fault. 

Lines Nand 0 (Figure 13) 

Lines Nand 0 run northeast to south"vest along a new road exposing the Chain­
man shale - Keeler Canyon Formation contact . Line N covers some 600 feet of the 
lower Keeler Canyon carbonates; Line 0 covers an approximately equal amount of the 
upper portion of the Chainman shale. The Keele r Canyon at this locality consists of 
massive, medium grained gray marbles grading downwards into more thinly bedded, 
dark gray, flaggy limes and interbedded hlacL. pyritic -shales . The llg01f ball bedll 

described by Merriam was observed and sampled. Irregular bodies and lenses of 
coarse crystalline calcite are numerous, and in places the limes are quite pyritic. 
No signs of primary mineralization were found. 

The Chainman shale exposed along the sample line is a maroon to greeni.sh 
thinly bedded fis sile shale with interbeds of deep gray to black fine grained limes. 
The shale is silicified in part, and often cut by small irregular stringers of quartz. 
The contact between the Keeler Canyon and Chainman shale is a gradational sedimen­
tary contact at this locality. 

Line P (Figure 14) 

Line P extends east to west along a ridge with excellent exposures of monzonite, 
shale and limestone. The easternmost mass of mo"nzonite is extremely leached and 
altered to a fine grained brown sercitic material. The contact of the monzonite with 
the chainman shales to the west is marked by extensive chloritization of the shale 
with minor development of epidote and magnetite. Numerous quartz stringers and 
small bodies of quartzo-feldspathic material dot the contact and some secondary 
copper staining may be seen. The Keeler Ca.nyon - Chainman shale contact is marked 
by the presence of thinly bedded black pyritie shales and interbedded fine grained black 
limes. The more massive limes in the lower part of the Keeler Canyon have been 
extensively skarnified with development of skarn beds from three inches to several 
feet in width parallel to the bedding in the sediments. The garnet is a greenish to 
yellow brown grossularite which may be massive or in clusters of euhedral crystals. 
The interstices between euhedral garnets may be filled with copper sulfides - bornite, 
covellite digenite and chalcopyrite being identified. Native bismuth, tetrahedrite and 
pyrite are occasionally present. The more euhedral grossularite crystals often show 
a strong zonation. Magnetite, vesuvianite , I~pidote and large masses of coarsely 
recrystallized carbonates may also be present in the skarn. 
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Thin section studies have not been completed, but from the present data it 
appears that mercury at Cerro Gordo has formed a diffusion halo, being concentrated 
both lithologically and structurally. SRD studies indicate mercury to be an excellent 
indicator of gold. A strong correlation between gold and mercury values exists, 
particularly in limestones. This is well shown in Figure 15. Mercury shows little 
or no correlation with copper. Mercury a.nd gold have concentrated primarily in 
limes and skarn; copper essentially in skarn. The shales and monzonite are relatively 
poor in all three metals. 

GEOPHYSICAL SURVEYS 

Magnetometer 

An ELSEC Proton Precession Magnetometer, capable of accuracy to 
within 2 gamrnas, was used by SRD in the Cerro Gordo area. A crew of 
two men was needed to operate the magnetometer; one to carry the relTIote s 
sensing head and the other to carry th e body of the instrument and record the 
readings. The grid system surveyed by SRD was used as a base for the 
magnetometer surveys. A 300 - foot spacing was used for general reconnaissance 
surveys whil e a 50-foot spacing wax used for detailed work. Based on 
geochelnical anonlalies, a magnetometer survey using the detailed spacing 
was run over a n area approximately one-half mile southwest of the Cerro 
Gordo townsite. The resulting data were contour e d (Plate V). A noma lie s 
in the 100 gamma rang!" are apparent; one center e d at 33S/ 18W and another 
centered at 28S/1W. Each of these areas was strongly altered to skarn. 

Induced Polarization 

The variable-frequency induced polarization method usad by SRD is basically a 
measurement of the resistance of the ground at two different frequencies. Small 
differences typically on the order of 5 to 20 percent in grolU1d resistance are indicative 
of the presence of electronic conductors. These conductors include metallic ·sulfides 
and graphite. 

The three factors measured with this method are apparent resistivity, frequency 
effect, and the metal conduction factor. The resistivity is expressed in ohm-meters 
and is a measure of the resistance to the current flow. This can be computed from 
the voltage appearing at the receiving electrodes due to a current injected into the 
grOlU1d at the sending electrodes. The frequency effect is the change in voltage 
appearing at the receiving electrodes due to a change in the sending frequency (the 
current remains constant). TIle metal conduction factor is calculated as follows: 
~ICF = Frequency Effect x 103/Resistivity2. It has a wide range of values, typically 
from 0 to 10 up to 10,000 and the significance of any metal factor \'alue has to be 
judged in the light of the background values and the patterns established. 
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Several traverses were made over geochemically anomalous areas. These 
traverses followed the grid used for geochemical sampling and the locations are 
recorded on the base map. (Plate I). The results are shown in Fi.gures 16 through 31. 

The dipole -dipole electrode array was used for all surveys with electrode 
spacing varying from 50 feet to 400 feet. Inibul1y, frequencies of 5 and 0.05 cycles 
per second were used on surveys CG-1, CG-2 and CG -3 (Figures 16, 17, and 18). 
However, it became necessary to use 3 and 0.3 cycles per second due to considerable 
grotUld noise in the area. 

Surveys CG-ll and CG-13 (Figures 29 and 30) both show anomalous areas at 
2.5 west. These traverses are separated by 450 feet, but show an area of interest 
at the same coordinate. This indicates a sizable deposit if the source of the anomaly 
is economic mineralization. No drilling was performed in this area to investigate 
the recorded anomaly. 

DRILLING 

A surface drilling program was tmdertaken in an attempt to ascertain the source 
of anomalous values observed on the geochemical survey. The initial drilling was 
intended to sample only the relatively near surface material immediately underlying 
the geochemical anomalies. It was felt that by using an air-track drill, a large mmlber 
of holes could be drilled at a reasonable expense to investigate the rather extensive 
mineralized zone of the Keeler Canyon fo rmation as outlined by geochemistry and 
geologic mapping. To accomplish this, a Joy five and one quarter-inch air-track drill 
with a 900 cfm compressor was obtained. A sample was collected for every 10 feet 
of depth with the aid of a homemade cyclone collector and a sample splitter. A tota l 
of 95 holes varying in depth from 10 to 70 feet and totaling 3700 feet were drilled with 
this equipment. The locations of these holes are shown on Plate I. 

The samples were assayed for gold, silver and mercury by the Eisenhauer 
Laboratories with the exception of the samples from the last fifteen holes 
which were analyzed in the SRD laboratory with the AAS equipment. From 
the results of these assays the values observed in rnany of the holes were high 
enough to encourage speculation as to the p:,ssibility of more intense mineral­
ization at depth. A Iso, this amount of mineralization was found to be present in 
various areas containing a Keeler C anyon- Chainman shale contact and some 
intrus ive activity. 
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Figure 24. Induced Polarization Survey Results 
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Figure 25. Induced Polarization Survey Results 
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Figure 26. Induced Polarization Survey Results 
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Figure 28. induced Polarization Survey Results 
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SU BSU RFACE (See Figures 32 through 41) 

MINE REHABILITATION 

Based on encouraging surface indications and in order to investigate the property 
as completely as possible, it was decided to gain entry to the main Cerro Gordo 
workings. No development work was done on outlying smaller mines. 

The Belshaw Shaft is a 900-foot deep vertical opening. The cross section 
dimension is approximately 4 feet by 8 feet including a 4 by 5 cageway and 2 by 4 
manway with ladder. All of the necessary hoisting equipment was in place; only a 
power source was required. A diesel generator was rented for the electric hoist 
motor requiring 44 0 volts. A 100 KW generator would hoist men, bL~t would be over­
loaded when hoisting mine m aterial from the lower levels. A 200 KW generator 
brought in later supplied sufficient power for all hoisting as well as for operation of a 
stationary Ingersoll Rand piston compressor. The 3/4-inch wire hoist r ope is in 
reasonably good condition; no shrinkage or stretch was observed during all usage. 

Five of the six main levels were open at the shaft. The 200 level was caved 
and dangerous to pass. The 200 level also opens to the surface at the Omega Tunnel, 
however, another cave 300 feet from the shaft prohibited entry to ascertain the extent 
of the caving at the shaft. Therefore, the 200 level was t.imbered off at the shaft and 
most of that level was not investigated. The restricted portal of the Omega Tunnel 

~ has been mucked out to provide an auxiliary exit. 

Two caved areas just north of the shaft, one on each of the 700 and 900 levels , 
were opened to permit investigation of fairly extensive workings, and to complete the 
auxiliary exit system from the 900 level. All ladders have been left in place and signs 
have been placed at appropriate locations in the exit system. Numerous sublevels call 
be reached from this auxiliary exit and many others can be reached with portable 
ladders. 

Some additional exploration tunneling had been done since the existing maps 
were completed, probably during World War n. These workings have been defined by 
tape and compass traverse and added to the existing maps. Impassable caves have 
also been indicated. 

To supply water requirements at the field office, the piston pump on the 
700 level was activated. The pump produced about 250 gallons per day when pumped 
about every other day. 

UNDERGROUND CHIP SAMPLING 

The objective of the chip sampling was to determine whether and to what extent 
vein mineralization permeated the country rock. All accessible workings in the 
immediate Cerro Gordo Mining District were investigated. Sample locations within 
the Cerro Gordo Mine are shown on individual level maps and samples taken in out­
lying workings are shown on the topographic map desi gnated Plate 1. Individual 
twmels were numbered ; veins in those tunnels were lettered; and samples for that 
vein or structure were numbered. Thus, an individual sample may be designated 
19 B 3. 
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All rock types encountered in the mines were sampled, whether obvious ly 
mineralized or not. The Cerro Gordo Mine rocks included altered and unaltered 
limestones, shales, and monzonite and andesite dikes. Outlying rocks consi sted of 
shattered or solid limestones (some intensely silicified) and altered shales. 

Samples were taken at 10 foot longitudinal increments generally in workings 
perpendicular to geologic structure. Varying numbers of sampJ es were taken 
proximate to different veins, however, the vein itself was usually included as the 
center of the first sample. Initially, samples wcre assayed for gold, silver, lead, 
zinc,and sometimes copper . These assays indicated that no other are millerals could 
be expected without an anomalous value in gold or silver. Later samples were only 
assayed for the precious metals unless others were visibly apparent. 

Assay reports suggest the following: 

1. The dispersion of metals in the country rock of the Cerro Gordo Mine is 
not of sufficient value to constitute a large scale low-grade orebody. There 
is, however, a relatively high background of silver. Apparently in the 
range of 1/4 to 1/2 ounce per ton. 

2. The most consistent assays of value were in the lower hor izon of the 
Keeler Canyon formation near the Sunset mine and in the Chainman shale 
southeast of the Ventura Mine . Close to quartz veins alld veinlets, the 
Chainman shale assays approximately O. OG oz gold and 0.70 oz silver. 

UNDERGROUND DRILLING 

The underground drilling program was initiated to provide samples from 
within the COlU1try rock where structure and mineralization suggested potential. 
They were also intended to correlate with the cbip samples. 

Two reverse circulation percussion air drills were used. The Cerro Gordo 
mine was drilled on the 400 and 550 levels. Initially, a 315 cfm portable compressor 
was used alone, but when two drills were operating at the 400 and 550 levels, it 
became necessary to start the 1. R. 1200 cfm stationary compressor. When one drill 
and the 315 cfm compressor were moved to the Morningstar Mine, the stationary 
compressor supplied all the air satisfactorily even though no receiver was in the line. 

The permanent air line in the shaft was good at least down to the 550 level. 
Some of the original steel pipe air line was used on the levels, but drilling near the 
Jefferson stope on the 400 level required about 750 feet of 1-1/2-:inch plastic line. 

A horizontal hole depth of 50 feet was desired, however, the average depth for 
all drilling was 37 feet. Locations are shown or.. the individual level undergTolmd 
maps. Holes and footages are respectively: 25 holes for 875 feet on the 400 level; 
13 holes for 55G feet on the 550 level and 7 holes for 251 feet in the Morningstar. 
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The reverse circulation samples are considered quite reliable. Occasionally 
caving enlarged the hole, but even soft oxides were recovered. Five-foot increments 
were taken and later split to compile a composite hole sample for analysis. Portions 
of each increment are stored in the blacksmith shop near the shaft collar. Drill hole 
assays correlated to the general background value as indicated by the chip sampling. 
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LAND AND LEGAL 

Plate 6 is an aerial photo of the Cerro Gordo area referencing the maj or portion 
of NAA controlled property. These properties consist of both secured and unsecured 
land with the acreage totaled below by claim group. 

27 patented claims totaling 364 acres under lease-option agreement. 

11 unpatented claims totaling 148 acres under lease-option agreement. 

16 patented claims totaling 29'1 acres owned by NAA. 

72 unpatented claims totaling 1,090 acres located by NAA . 

61 unpatented millsites totaling 290 acres located by NAA. 

All of the unpatented claims have been surveyed, discovery and boundary 
markers installed and the required discovery work performed and recorded. 

Rental of the above lease-option agreement property is at a rate of Five 
Hundred Dollars ($500.00) per month, payable in advance on the first day of each 
month during the term (and each extension) thereof. 

Figure 42 summarizes individual costs and a total cost by month for retention 
of these lands until August 1, 1968 . 

All expenses incurred as property owner such as taxes, annual assessment 
work, etc., will be paid by Mrs. Barbara Lee Coman, the property owner. 

Buyers shall have the right and option to extend this lease for two (2) succes­
sive periods of six (6) months each, beginning November 1, 1966, and May 1, 1967, 
upon the same rental terms and conditions, by notice in writing to Owners, in the 
case of the first extension, not less than thirty (30) days before November 1, 1966, 
and in the case of the second extension, not less than thirty (30) days prior to 
May 1, 1967. 

On September 27, 1966, the first 6 months-lease period was exercised 
extending the lease to May 1, 1967. Mrs. Barbara Lee Coman will revise the 
original Brown-Coman lease-option agreement ~;iving NAA the right and option to 
extend this lease for four (4) successive periods of six (6) months each. 

Unpatented lease and option claims and millsites were included in a qUiet title 
action in which a decree quieting title in Barbara Lee Coman, individually ~U1d as 
administratrix of the Estate of Wally Wilson, was entered on September 12, 1966. 

Patented lease and option claims are the subject of Coman vs. Steel, a quiet 
title action pending in 1nyo Superior Court. A motion to sever Summit #2 claim 
from the remainder of the claims has been granted . The order of severance was 
appealed by California Counties Investment Company, Inc., the owner of the 
Occident claim which is overlapped by Summit #2. The appeal has now been 
dismissed and the bulk of the patented claims can now be set for a default trial. It 
is anticipated that California Counties may appeal the final judgment, but it is not 
believed this appeal would be successful. 
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COMPANY OFFICIAL 
(Not to be disclosed to unauthorized persons) 

T6-2906/020 

A cross-complaint was filed by California Counties against Barbara Coman, 
D. D. Brown and North American regarding Summit #2. As much as six months 
could easily elapse before the trial of this cross-complaint and the Summit #2 
severance action. It is anticipated that title to Summit 4f2 would then be quieted 
in Barbara Coman, except to the extent it overlaps the Occident claim. California 
Counties would, of course. have the right to appeal this judgment, thus consuming 

. up to 18 months to two years time. 

In addition to the above properties, approximately two city blocks of patented 
land, plus three unpatented millsites included in the lease-option agreement, are 
located in or near the town of Keeler. 

68 



COMPANY OFFICIAL 
(Not to be disclosed to unauthorized persons) 

T6-2906/020 

SUMMARY 

The evaluation to the Cerro Gordo min e including the underground 
workings and the dumps is considered comp lete . The values in the dumps are 
larg e ly in lead and zinc and range up to $40 per ton in some zone s of the 
dump. 

The primary purpose of the underground investigation was to determine 
if commercial miner a liza tion was di ss errlina ted in the country rock and to 
evaluate the possibility of discovering new high grade orebodies. The chip 
sampling and air drillin g program did not probe deeply into the country rock, 
but did establish the t e nor of the dissemi nated minera1izati.on. A considerable 
amount of minera lization has permea ted th e country rock throughout the mine 
area. The importance of this lies in possible correlations with information 
gained from the surface program for the purpose of locating hidden orebodied 
elsewhere in the area and for theorizing about a deep seated source of 
minera lization. 

The surface exploration program indicated rather extensive mineral­
ization in the outcrop areas of the lower Ke eler Canyon formation. This 
zone of interest extends for more than on e mile along the flank of the 
anticline we st of Cerro Gordo. A large po rtion of this area wa s sampled but 
geochemical analyses were not completed. Preliminary .AAS data indicated 
high metallic buildup across the contact zone in the area north of the ori.ginal 
survey. A program to eva luate this entire zo ne should include complete 
geochemical ana lyses for several elements w ith the AAS system , correlation 
of the AA S relults with the ear lier wet geochemica 1 ana lyse s, geophysical 
surveys across the zone and several deep drill holes to investigate minerali­
zation at depth. 

Further study may show that the zone further north is more favorable for 
commercial mineralization in the near- surface. 

Conclusion: The most obvious possibility to con s ider is the existence of a 
large buried ore deposit emplaced at depth with the observed 
surface mineraliza tion being an expres sion of leakage patterns 
from such a deposit. As outEn.ed earlier in this report, Chainman 
shale m a y have served as a barrier to trap the major portion 

of the mi>:1eralizing soluti.on. 

Hit is in the interest of management to go beyond this instrumentation 
valida tion progra m, thi s pos sibi lity of a major undergroun d orebody repre sents, 
together with the large amount of background technica l data that. has been 
gathered, a uniqu e opportunity to enter the rnining industry with minimum 
risk and a high potential for success. 
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KOHM MINING & DEVELOPMENT CO. 

Wild Blue Claims: 

KMD possesses some 4800 acres of placer claims in New Mexico. 
These claims have a potential of producing approximately three billion 
dollars worth of gold, in gross values, according to best estimates. 

After the research program outlined herein (Tab 5) and the installation 
of a 10, 000 ton per day processing facility, it is reasonable to project a 
$12., 000, 000 per year net profit operation. This deposit is vast and at the 
rate of 10, 000 tons per day could sustai.n a 50 year operation. This est imate 
is based on gold values alone and discounts any return from silver or platinum 
values known to be present. 
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~-I8ad ?l'OD Top 
Discovery 
;./ 1 1"liJ.d BIlle 

Ton SD.n:Dle: Fro::-;l 
J)j_::covcI7 ::.~ 1 
R(~(lUC8d from 
Ten Lbs. 

Hec.ds Discover 
If 2 l.:lild }31ue 

D· If 2 ' J.scovery '7;~ 

Reduced L1'roJ'::! 
Seve1.1. Lbs. 

Trace 
____ r ,-'" 

,.,-- ".,- ......... 
/' "" 

f 1 90 -. . ~ 
" 

.005 ---" . ,f"------.. 

: 1 80 
" . 

-' . " .. -.~ ./ 

67.20 

.17 

63~00 .l- 20,,1 . :) 

L O~ S 

};ere is the last assay report, fron Abbott e:. Hal1ks of San Francisco 
!I 57 and II 53 are the same sa.":1ples. 
-,'rt 57 . th . 1,~C:~S.il ou-v 1-;V process o 

II 58 1[3.8 after mY: processii1g. 
If 59 ~las HiJ.:,hout r.ly process 
II 60 "i'l'aS after my processing. 

80.61+ 

75.60 

This, I believe w~ll show beyond all doubt, that the process I am using vall 
recover the gold. 
The 20 % loss waS due to the Shipping and handling. This is a rough estL~te. 
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CONSUL.TING t :N GINEC:R 

1011 SOUTI~ FI(;U!:..;:I()A !:> Ti'li:. 1:: T 

LOS l'.l-JGE:Lt:S IS 

February 7, 1962 

24)3 Bloomington Blvd. 
Riverside, Califorrda 

A1~hffiA!.:~TION l'EST 
-------------------

Description 

Heads 

A~~lg~at1on Taild 

Recovory 

* Chargos Paid $8500 

Gold 
Ounces Valu·,:, 

0.5 $ 17.50 

0.14 4.90 

0 0 75 * Estimated 0.6 Fino Gold 
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Ana I ys i s No. 10734 

11 ~ 4~ APT STREET 

SU N V;,LLCY, CALI F. 

S~8plcs su bmitted by; 
~"':3 j 0 r L. ~ e rr i n 
600 Fa ir~2 Y Avenue 
Redlands, California. 
Au Gold. 104 oz. per ton 
Ag Si Iver .09 oz. per ton 
Pt Platinum .108 oz. per ton 

Au 
Ag 
Pt 

Gold .179 oz. per ton 
Si Iv er .10 oz. per ton 
Platinum .147 oZo per ton 

Au - Gold . 087 oz. per ton 
Ag - Si Iv e r .05 oz. per ton 

. . I 4 190"'6 J-l.p r1 , 

Sample No . 

Sar.1ple 

Sar.1ple 

= Y3.64 per ton 
= 12;'; per ton 
::: 013.50 per ton 

No. ~'i2- ',:.'8- I I 
= ~.i6.26 per ton 
= f3S£ per ton 
::: 0 18.37 per ton 

No. :;/!;- "'''.'3 - 3 
::: ~) 3.0L;. per ton 
== 6~ per ton 
::: G14.00 per ton Pt - Platinum .112 oz. per ton 

Sample 
Au -
/\g 

Gold .091 oz. per ton 
No. #4-W8 - 1 I Layer #2 

::: ~? 3. I 9 per ton 

Pt -
Si Iver .07 oz. per ton 
Platinum .117 oz. per ton 

Au - Gold .172 oz. per ton 
Ag - Silver .09 oz. per ton 

Sample 

Pt - Platinum .107 oz. per ton 
Sample 

Au - Gold .088 oz. per ton 
Ag - Si Iver .06 oz. per ton 
Pt - Platinum .201 oz. per ton 

Sample 
Au - Gold .112 oz. per ton 
Ag - Si Iver .08 oz. per ton 
Pt - Platinum .142 oz. per ton 

Sample 
Au - Gold .028 oz. per ton 
Ag - Silver 

::: 9~ per ton 
::: $14.63 por ton 

No . :,/5- \'/8- 2 
::: :;)6.02 p cr ton 
::: 12:£ per ton 
::: $13.37 per ton 

No. ' ;.:~6 - 'N8- I Layer 
::: $3.08 per ton 
== 8>t per ton 
::: $25.12 per ton 

No. #7 Layer ~~I 
::: ~~ 3.92 per ton 
::: /O}t per ton 
::: $17.75 per ton 

No . #9- WB-14 Layer 
= 98~ per ton 
::: Traces 

Pt - Platinum .072 oz. per ton = 09.00 per ton 
Sample No . II-WB- I 

Au - Gold . 178 oz. per ton ::: $6.23 per ton 
Ag - Silv er .10 oz. per ton ::: 13~ per ton 
Pt - Pla t inum . 175 oz. per ton ::: $21.87 per ton' 

Sar.1ple No . #12-~8-1 I 
Au - Gold . 056 oz. per ton ::: ~ 1.96 per ion 
Ag - Si Iv er .04 oz . per ton ::: 5~ per ton 
ptPl a tinum .078 o z . per t on ::: $9.75 per ton 

Go I d ~~? 35 .00 An ~!i~i P, and rep . I-y~ rb~ 
Si I ve r @$ 1 .. 29 fot't~ // .~.i C. / ., 
P I at i num 0~ 125 .. 00 r t~r tVl./ .tcLr(.? 

ober't\.t. Cra - E.r ... w..<..J 0j 

#1 . 
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.c..'" ,.r lrfJJ.:rflph l'l .o; 

Id J/; ttl g (.'oll .\ ,dtflt;l'In 

/l"/Jr(,":, (, lI t(j tWf',\ 

1300 SANSOM( STR[ET • SAN fRAN CI SCO. CALIfORN IA 941 11 • TEL EPHONE (41 5) 434·()lCG 

J n Sj }cr./orli 

Samplrr ... 

.. -- ~ , 

Mark 

. ~ . ., -. '" . ~ , 
..... 60 . .. . .. / .... " , .' 

... ~ 

.-i : . 
i, .;. ,_ ... _ .,' ., . ... ,. 

_ .- ..... .. .J Sample of ," P ,-

PCI centages 
j" GOLD , per ton of 2,000 Ibs . SILVEP-, pe l (on of 2,000 Ibs. 
Troy Ounces Value at $35,00 oz. Tro:; Ounc es V'a lue at 

.. -'" 
_.".J 'J . 

. . .. 

\;.J S -:) 

10 1, , - " • J"'--" .-.. ~-.. 
-,-~ 

ASSAY -CHEMICAL DIVI SION 
/" J 

._ ABBOT A. HANKS --- {)./ .' ., 
(/(~ .J/ ' ,:\" ," / 

" " ' .' 
Cl·~:· :i"~I/~ S ·r ..... : , 

. . / 
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Samp l es sub~jtted by; 
Lex ~i e rr i n 
600 Fair~ay Orive 
8edlands, California. 

Au - Gold 
1\9 - S i I vei 
Pt - Platinum 
r'd - Pal ladium 

.-\u - Gold 
'-\9 Si lver 
Pi: - Platinum 
Pd Palladium 

Au Gold 
f\g - Silver 
Pt Platinum 
Pd - Palladium 

t".u - Go I d' 
/\9 - t;i lv(;r 
Pt - Platinum 
Pd - Palladium 

AU - Gold 
Ag - 3 i I ver 
Pi: - Platinum 
Pd - Palladium 

Au - Gold 
Ag - Si I ver 
Pt - Platinum 
Pd - Palladium 

• 92 
.70 
.26 
• I I 

. 671 
1.09 

.07 

.21 

0 .... 
• 0:::> 

2.60 
.23 
-.AI 

.09 

.37 
• 15 
.22 

• 201 
1.43 
.07 
.41 

• 889 
.71 
.092 
• 12 

7[,7-2S81 
:;E9-C~13 

l: '. G -~ AR7 S7REE7 

SUN V/,LLEY, CALIF. 

Analysis ~o. 8934-F 
J u I y I 9, I 966 

8(1;'"(;;:> i e No • )1-,;.'/3-4 
oz. 0 "'''' , '- I ton 
oz. pCI ton 
oz. per ton 
oz. per ton 

Sar,A,,:J ! e ;\10. i'iS - I I 
oz. per ton 
oz. per ton 
oz. per ton 
oz. pcr ton 

Samp ! e ~!o. //3 ','18 - I 
oz • per ton 
oz. per ton 
oz. per ton 
oz. pel ton 

0ample r~ 0 • .14 ".}D 5 
II~ ~ U -

oz. per ton 
oz. per ton 
oz. per ton 
oz. per ton 

Sarnp I e r~o • #5 ~8 - 5 Jest Side 
oz. per ton 
oz. per ton 
oz. per ten 
oz. per ton 

Sar.1ple No • #6 W9 1 - East Side 
oz. per ton 
oz. per ton 
oz. per ton 
oz. per ton 
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S-',"'DJ e Ol;t.:1l.ncC l ror.: 
1.;:;>: I:c1'"'Y"in 
GO O ruiY'h'a ', Dl-'i"c 
Redlan(! r;, Culifomi;:l 

Sni.DJe 

l. (\'.13-4 ) 

2. (\-}1]- 11) 

3. n-m-l) 

4. (\'JB-5 ) 

5. (\·JB-5H) 

6. n '713- 6 ) 

Y€thod of Pnalvsis 

References: 

Vetal Content (Oz. per Ton) 
/-u p.r. Pt F~' 

1.14 1.3 0.06 

0.38 2.32 

1.55 3.5 0.127 

0.66 

0.286 2.92 

1.4 0.92 0.095 

1. "Deterrrination .. of C;olC~ Silver, ;:md Platir.um by Dithizonell Analyst 

Vol. 76, 1951. 

2. "Colorketric Deterr.rination of Trr3ce Y.etals," LB. Sandell, 1950. 

3. "Standard M=thods of CheJT1ical Analysis)" W .1;7. Scott, 1939. 

Procedure: 

1. 30r: frorr. thoroup;hly mixed sarr.ple • 

. 2. Collected gold, silver, and trnnsition metals in lead by crucible 

process. Fluxed in reducin~ atmosphere in muffle furnace. 

3. Cupeled resulting lead button containinr. rretals of interest in ~uffle 

furnace. 

4. Dissolved Ag & Pd in H2S04; Au, Pt and other transition metals rerr:2:Li 

5. ('old, Palladi~, and Platinum form dithizonates in dilute rrineral acic: 

solution. The quantity of dithizonate used gives an accurate measure of 



s 
'0 - , .'-

(IY/}I:·"~(· ;;: "- . _ 
7. rold \·j,:'S C:,L--r:lCtcd vlith di thizonc frCT. dilute llyc..rauHc aClC! sol\l~:i.G:-,. 

8. a. In dilute .:lcin, ~le.tinous c1110ri(:e reacts with c1ithizone, j'lnd 

platinum can be extr2ctcd, after rer.oval of the pold, by reducin~T the 

platin~.: to l)la t inous chloride by aGei t ion of st.:uJ10US ch1orice. 

b. P1atim.lTi' \.Jas <1150 deterrrined by oxi.ciziq~ to the peY'chlo)"r'te F.tI1d 

pa.SS1.np the Goluti0n thY'O\lrh a T'o\'Jex 50 colLWn (Platinum Dcl"S~S, wr.c;Y'cby 

the other )'T'ctCl1s rem~in in the co1urrn). ~e solution is then f.vJ(le (lcid bv 

,/1 ,/11"\'~ • ql"'/':'L . nycra.w..l.C dClO and rcc1uceo by st2.rulOU5 chloride. Tr;:msrni t"tancy is thS:1 

deterr-ined by use of 2 colorirr-eter, and cC:7'pared vIi th a stanca:rc. 

9. Silver _ v,7as c1~tcrrninecl by ev?r..orati.nr the s01ution obtair.ed at ste;:> 

k., to eryness with nitric acid <md precipitatin~ the silver with hyc1ro-

chloric acid, a:1d then firinp: and weiq-hinv. Tne Yleip:ht obtained Hhen 

subtracted from the v.Jeif,ht of the r.etal tead from cupellation is the 

~easure of silver. 



:'Ir. L-~xie E. ~:8rriI1 
604 Becc..'1 Street 
Vancenberg Af3, Calif. 

J:Bcr Sir: 

Subject: Sample 0"re Assays 

f.\J;::':"s-c 5, 1%6 

Tne follohling are the results of the ten s2T:"lples sl!br:ritted for 
analysis. 

Sarm1e No. 
t 

1 

2 

3 

1+ 

5 

6 

7 

8 

9 

10 

Gold oz/ton Silver oz/ton P1a-:i,iUlii oz/tC:1 Palaci'c~:-;' oz/ton 

.912 1.15 .088 .029 

.412 

.206 

1.210 

.795 

.559 

.676 

1.85 

. 1.09 

2.85 

1.88 

1.59 
I 

Lost sarr.ple ~4 assay 

1.09 

Lost sarr.ple in assay 

.265 

.059 

.235 

0118 

.206 

.497 oz/ton 1~44 oz/ton .. 121 oz/ton 

L~~~ 
B. B. ;'"Oll'N 
B.S. O1.E., I1.S., 01. 

.029 

.059 

.020 

.059 

.001 o z/ ton 



G 

i'.r. JJ3yJ.e E. Herrin 
604 Eeech Street 
Vandenberg AFi3 , Calif. 

rear Sir: 

Oct0~~r :4, 1965 

Subject: Sample Ore Assays 

The follo:..Jing are the results of the tc.."1 saJT:)les sub;.it~ed fo::.'" 
analysis. 

S2T:nle No. Gold oz/ton SilveY' oz/ton Platinl.:..':1 oz/tO:1 Pc:.12.cit:;:-: oz/tcn . 
H&H 1 .617 2.58 .059 .029 

H&H 2 .235 1.62 .059 

H&H 3 .735 1.06 .088 

H&H 4 .765 1.23 .147 .029 

Ii&H 5 .910 1.67 .088 

H&H 6 .264 

11&H 7 .059 .35 

H&H 8 .559 1.94 .176 .029 

H&H 9 .794 1.82 .235 

H&H 10 .176 1.14 .088 .059 

10 SaJ.tple .46 oz/tan 1 .. 37 oz/ton .085 oz/ton .020 oz/ton 
Aug 

, ~~gU/ 
BoB. N LN~ 
B.S. O1.E.) M.S., 01. 



Samples s ubmitted by; 
Lex Herron & 
Harold Ht;drick 

7G7-2631 
369-0613 

llaq ;.~T STREET 

SUN VALLEY, CALIF. 

Analysis No. 10501 
October 20, 1966 

(SUBJECT) Bulk s amples removed from Wi Id 
Blue Placer New Mexico. 

Sample 
Au - ' G a I d • 40 I oz. per ton 
Ag - Si Iver .27 oz. per ton 
Pt -·Platinum .057 oz. per ton 
Pd - Palladium .042 oz. per ton 

Total 

Au - Gold .598 oz. per ton 
Sample 

Ag Si Iver .39 oz. per ton 
Pt Platinum .062 oz. per ton 
Pd Palladium .052 oz. per ton 

Total 

Au - Gold .427 oz. per ton 
Ag - Si Iver .17 oz. per ton 

Sar;'lple 

Pt - P.I at inurn .078 OZ. per ton 
Pd - Palladium .059 oz. per ton 

Total 

Au - Gold .284 oz. per ton 
Ag - Si Ivcr .19 oz. per ton 

Sample 

Pt - Platfnum .037 oz. per ton 
Pd - Palladium .021 oz. per ton 

Tot a l 

Au - Gold .309 oz. per ton 
Ag - Sf Iver .08 oz. per ton 

Sample 

Pt - Pl a tinum .048 oz. per ton 
Pd - Pa ll a dium .021 oz. per ton 

Tot a l 

Au ·- Gold .410 oz. per ton 
Sample 

Ag Sf Iv cr .31 oz . pe r ton 
Pt - Pl a tinum .027 oz. per t on 
P d - Pa l I a d f urn 

No. i~1 
::: $14.03 per ton 
:::: 39~ per ton 
::: ~5.70 per ton 
::: 8 1.18 per ton 

~p 21.30 per ton 

No. /12 
:::: $20.93 per ton 
= 50>t per ton 
:::: ~~6.20 per ton 
::: :15 r .1;.6 per ton 

:;P29.09 per ton 

#3 
:::: $14.94 per ton 
:::: 22~ per ton 
:::: $7.80 per ton 
::: ~ per ton 

$24.61 per ton 

No. #4 
:::: $9.94 per ton 
:::: 25~ per ton 
:::: $3 . 70 per ton 
::: 87rt oer ton 

$ 1L.j·.76 per ton 

No. l!5 
::: $ 10.81 per ton 
:::: 10~ per ton 
= $4.80 per ton 

-=:..5...2i 0 e r ton 
$ 16 . 30 per ton 

No. I)p 
:::: $ 14 . 38 per ton 
:::: 40(, p e r ton 
::: ~2.70 pe r ton 
= Tr a ces 



!/J I P (j<oberl c....... 

7C7 -2ce 1 
369-0613 

IVdl'J!:'IG C'J; ISlJL T.L.i IT 

17 

._._----_.============ ===== 

Au - Gold .899 oz. per ton 
Ag - Si lv e r .38 oz. per ton 
Pt - Platinum .042 oz. per ton 
Pd - Pall a dium .031 oz. per ton 

Total 

Au - Gold ~502 oz . per ton 
Ag - Si Iver .97 oz~ per ton 
Pt Platinum .019 oz. per ton 
Pd - Palladium 

Total 

Au Gold t720 oz. per ton 
Ag - Silver 1.31 oz. per ton 
Pt - Platinum .029 oz. per ton 
Pd - Palladium .041 oz. per ton 

Total 

Au - Gold ,042 oz . pcr ton 
Ag - Si lver .27 oz. per ton 
Pt - Platinum .149 oz. per ton 
Pd - Palladium .321 oz. per ton 

Tota l 

Sample 

Sample 

No. 117 

11Sq ART STREET 

SUN VALLEY, CALIF. 

= $31.46 pcr ton 
== l~ 9~ P or ton 
== ~j4. 20 per t.on 
== 87rf, ocr ton 
~37~b2 per ton 

No. 118 
== ~ 17.57~pcr ton 
== ~; f • 25 per ton 
= ~?1.90 per ton 
== Tr a c es 
--;-20 • 7~2'-p-c-· r-.... -I., o- n- -

Samp I e No. 1/9 

Sampl e 

== $25 .20 per ton 
= $1.69 per ton 
= $ 2.90 per ton 
= ~) I. 15 per ton 

~30.94 per tom 

No. #10 
== $1.47 per ton 
== 35~ per ton 
== $14.90 per ton 
= ~~ 8. 99 fJ e:r ton 

~25.71 per ton 

Average of 10 samples ~2~7.93 
10 = $23.79 per ton 

(NOTE) Gold @$35 . 00 per 02 
Sl Iv e r @~ I .29 per oz. 
Platinum @S IOO.OO per oz . 
Palladium @$ 28 000 per oz. 

An~<;.j~si· an~ rEP-~ ); b,y 

I~ /'If~ v/ / 
VI u U-eV l / ; ?/C~ 
Rob ert E. Cr a i 9 .M. / 



}1r. wxie E. Her~in 
604 Ecce."; Street 
Vandenberg ArB, Calif. 

October 21, 1966 

The fo11c\.;ing are the results of the 10.1 to 1 o:re concentrate sutr:li tted 
for assay. The values a.""'e an average of six runs on the sarr.e conccnt".C'ate. 

Avera[Je 
Gold Oz/Ton 

9.67 
Silver Oz/Ton 

14.19 

~y!/U 
B. B. ~~an, 

PlatintXl Oz/Tcn Pa1adiu-n Oz/Ton 
1 .• 41 •. 36 

B.S. Ch. E., M.S. Ch. 



o 

Ie; 

:,';.'.:-'..i-l:-': rA::;-l.LS. Il-.tC. 
1321 W ILSO N STREET 

lOS ANGELES, CAliFO r.NIA 90 021 

TClEPH01H (Aro a Codo 21 3 ) 627·77::.5 

SI.'.ElTEIlS AND R E Fj NE~S OF Pi!(CIOU5 1:.EiAlS, CHeMICAL WASTES Co R[~/DU::S 

CABLE ADDRESS: },'.AllLOY 

H.E. Il:;:;0~UC:\ 

4219 Dauntless Drive 
~alo3 Verties ~state s , Calif. 

Re : n.T. 45S0 - Ore Sample for Evaluation 

Dear Lr . I~edr i c k: 

The results on your ore sample concentrated 10.1 to 1 
ar\} as :01101,]8: 

Gold 

F1atinwn 

Yours v8ry truly, 

l-'.j~lt rl·Il J. l" ;I~'l'~~L3, I NC . 

O{~~. - c:/? t~'(!~t"":" 
Philip a :Ya1sin 
Chemi st 

FRO/ds 

8.0 oz. per ton 

2~0 oz. per ton 

~,,~ ~ r--. 
!,,\ANUFACTURERS OF c:~~~~~~.: HI PURITY PRODUCTS 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 
IJU:LDING 2.0 

DENVER FEDERAL CENTER 

DENVER, COLORADO (l02.2.!; 

Mincrzl Rc~ource Office 

~~jor L. E. lierrin 
60!:· 3CCCt1 St·. 
V~ndc~bcr3 APE, Colifornic 

So~c free ~old w~s observed in you~ concentrate. The presence 
of silver wes verified, but it wcs ~ifficul~ to determine the 
si~n:i.fic"nce due to you:.:- treetment of C;12 s.:-r.1p;'e. Spcctro­
scopiceX8min2tion indicEtcd the possible presence of platinum 
and pcll~dium, but this could not be verified by qualitutive 
dlCnic.::: I te sts . 

TIle U.S. Bure.:::u of Mines offers E free iden~ific2tion to the 
gencr~l public whic~ does net include cssEying of pros~ectors l 
sEmples. If css~ys are desireblc, s~mples will have to be 
submitted to <J cor:uncrcial lc:borEi:ory. 

m~p-1780-1 

Yours very truly, 
c -

/ ''; Ii liL' '. :.-/-0 
I . , ,' ' _ ~ ~//j c .. ··z· 
H. C. Neeves 
Geologist 

, ') 

/...J, ~.966 



N 0 u ~ 1 ~ . N C . 

R EFINING DIVIS IO N 

11.1 A ::> TOR 5Tl{ ]-;ET. :-'-1 :W A HK. N . J. O;II ~ 

l'I· : I. r;I·HO~I:: : A RE A CODE ~ v l·H 2 ·2i OO 

De c embe r 7, 1966 
NEWAR K, NEW J ERSE Y 

DATE __________________________________ _. 

Wi 11 i am Schmidt, Jr . H. E. Hed ric k TO MR . __ . ___________________________________ SUBJc CT--------____________________________ • 

COPIES TO H. Rob inson 

We have jus t completed th e an a ly s i s of the sample of 
conce nt r a te f rom H. E. Hedrick whi ch you l eft with us 
durin g your l as t visit to Newa r k, a nd are attaching 
herew i t h ou r as say report in du p l i cate un de r the 
sign ature of Mr. Ha rold Robinson~ He ad of t he Analytical 
Labo r atory. . 

Although it does indicate the go l d, silve r a nd platinum 
to be prese nt we would not be in te re s t e d in acquirin g 
thi s type of mate rial a s it wou l d re quir e a blast f urn ace 
bperati on and we do not have thi s type of eq uipment to 
date, theref o r e, it woul d be more t o the i nt e rest of the 
America n Me t a l C ompa ny ~ 1'270 Avenue o f the Ame ricas, 
New York, New York, 10020 to the attention of Mr.Paul Pirigyi. 

We would sug ge st that they be ap proac he d to determine if the y 
would be int e re sted in acquirin g the material. 

We ~lso acknowl e dge receipt of the ~heck in the amount of 
fifty dollars in payment for the a nalysis. 

HHM :gw 
Encls: 

2/ 
rorm E 14911-1 
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, i3 i·.S I·C'~ ST;-;:::Si 

NC','I/,RK , ti.J. 07\ \ '-
242·2700 

"..,.. r- 7"j .. _ ~ • ~ ~ .. v ·s r .. 

"-:.::~ ... i .~·i (..,;'". , :,: 
.,' "I .. - .~ ... " " . ..... -, r 

~"-' ~. to .;. ; 'v '. ~ C ~.~ 4 ~ 
,r. "'. t. ~ : " C· ': ~~~ 

I 
: A:-;,oy ir"~ 6. \ .. iI - · .. _ " c"'; ~ c:J 

TO: ;-1. Eo :-1 c d~' 1 c k 
4219 C ~ ~ntlcss D~lve 
Pcl~3 Ve~dis PC3. Califo~ni~ 

90274 

;,'iATE~L:.l: So.mple of Conccnt:--ate 

T:1; ') .n<:.; . .::y I :: r.;- '::"J:t:!" (~ ~;; ;1 !(, c ~:1j:~1 ~ t(vlc. a-. Any 
Ii -. o-:. : '/ c,~ r:i": ..... ~:: .. ~, ... . ~ f :-.r r;.", ,"':,-: Cfc:-:', :;rcn s ::-: thi3 
( .. ' ; u .: 'j ";:.;).1; 1 b: :: .--: , '.,:.: ( ) i: :. ...... '.: .. ; -, .,' (.:-.60:",;' (' . E;-,~c l. 

1 1~! :j 1. .-,:; no ). :-. .: " : .' ': :~; (, ~ cr c..::n t :'01 o\,erv/:':cthcr 
tli e :.i..J m ; ) L~ :':U~'-I .. ·~: .:: :: ;~ r :,)';lj~:'c':i1 t .:. ~;vo of tl1 <.:: mat­
eri,1I1rom w!lich It 1s £t..::t eu to h\lvO L>ccn ta:~cn. 

DAir:: December 6, 1966 

Gold 

Silvc:r 

Osmiridlu:tl 

Palladium 

lL1- .. 3 oz/riO;J 

37.i 02/'--'Y lv.il 

1 ~ 7 OZ/iO;'J 

Nelle D3tect.ed 

None D-~tect8d 

" 

A 

, .' / 1-' ' J-f !t'''"' , 
L . '.~ : { .. j ~ ' - . 

H. Robtn~cn 
/lEAD, ASS!.Y DEPART!.I ~.vT 

F"O RM EI'5623 

~ J. 



o ROBERT 
~ ,...,. 
.- I'RAIG L. '--' 

S~rnplcs subm it:ed by; 
L c ,: Her ron for 
f<ohm rv~ in ing Co. 
604 BCQch Street 
Va nden burg Air Force Base, 
Ca lifornia. 

Au 
Ag 
Pt 
Pd 

Gold .287 oz. p2r ton 
Si Iv cr .10 oz. per ton 
PI~tinum .098 oz. per ton 
Palla di um .24 oz. per ton 

Au - Gold .309 o~. per ton 
Ag - Si Iver .21 oz. per ton 
Pt Platinum .107 oz. per ton 
Pd - Palladium .31 oz . per ton 

Au - Gold .087 oz. per ton 
Ag - Si Iver .09 oz. per ton 
Pt - Platinum .073 oz. per ton 
Pd - Palladium. 18 oz. per ton 

Au 
Ag 
Pt -
Pd -

Gold .481 oz. per ton 
Si Iver .34 oz. per ton 
Pl at inum .147 oz. per ton 
Pa 1 I ad i um .38 oz. per ton 

Gold @$35.00 per oz 
S i I ve r @~? I .29 per oz. 
Platinum @$ IOO.OO per oz. 
Palladium @$28.00 per oz. 

:v: I N J ~-:::o ~ ~ L.I L 0 :: J S T 5 

S -UN VAL:"'::Y, CALIFORNIA 

899-0513 767-2,,<31 

Analysis No. 7i 25 
January 13, 1967 

Samp I e No. P! ~.!G:-:'~ ______ _ 

::: ;;.l!C.OL;. pc:r ton 
::: 24~ pe:- ton 
= ~? ·9.80 p2r J~on 
= ~:;6. 72 pc:r ton 

Sample No. #2 East Old Road 

::: $ 10. 8 1 per ton 
::: 27rt per ton 
::: 10.70 per ton 
= ;~8.68 per ton 

Sample No.~f~~~'~S~o~u~t~h __________ __ 

::: ~?3.04 per ton 
::: 12rt per ton 
= ??7.30 per ton 
::: J~5.04 per ton 

Sample No.~#_4~·~E~.a~s~t ____________ _ 

::: ()16.83 per ton 
::: 44r) per ton 
::: ~? I 4-. 70 , per ton 
::: $10.64 per ton 

. ' 

./ .. ' 
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() OBERT 1::. GRAIG Q:. ~O. 
." ... -..... ".-- " : :> 

IVi/ i' lI;' !G CED L.OGISTS 
11C ..,,, I-,ia STI~C:F.T 

SUN VALLeY, CALlrO;(NIA 

D'J,)-061:J 76'/-2681 

0c., I-~ 

~.( ~ 

2y 

S8~pl es submitt~d by; 
Koh m Min ing & Deve lopment Co. 
Suite 808 Wi Jsh ire Blvd. 
los Angeles, California o 

----- .... -- -=--= _. 

Anaiysis No. 7165 

Sample No.last Three By Heorick ___ _ 

ill 
- Gold .31 I oz. per ton Au 

Ag 
Pt -
Pd 

= ~~ I 0. 88 per ton 

Au 
Ag -
Pt -
Pd -

Si Iver .79 oz. per ton 
Platinum .089 oz. per ton 
Palladium .297 oz. per ton 

112 
Gold .107 oz. per ton 
Si lver .300 oz. pe r ton 
Platinum .021 oz. per ton 
Palladium .079 oz. per ton 

#3 

= , ' 
~~ I .02 per -~ e 11 

= ~~ I I . 12 per ten 
= 8 8.,1 per t on 
-~3T733 per ton 

= *D.74 per ton 
= •• 390 per ton 
= $2.62 per ton 
= :i~t per ton 

~3.96 per ton 

Au - Gold .308 oz. per ton = ,~ 10 78 per ton 'rl' • 

1.81 Ag - Silver 1.40 oz. per ton 
Pt - Platinum . 200 oz. per ton 
Pd - Palladium .670 oz. per ton 

= $ per 
= ~~25. 00 per 

~~ 18 . 76 Der 
~56.35 per 

.. •. -, 
Apa;1 ys iJ and, re.p.o/rt ;/ by 
, .. /; / ( , '-/ ___ .t.. C / 

/ l r. ~ .. !".- :.~: : .J.' ./ . . " ... ~~ ...... 

ton 
tor. 
ton 
ton 

I ', • ./ I / I ( ;./' 

'./ I l , L-' " . • ,-,,' ,. L ... / z.. ~ .. (. <:. - <-. 

Robert Eo Craig I 
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your shi)0in~ to our :: ?~so 
T: ... is could ~2 ~21iv2~2d ~y truc~ jy ma~in2 

J -Ci1t3 G2~e of C2?~r~UrG. 

?lec.sE: S8nCl a Spcc.lj':.en of your Cri.lclC ore. 
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The t:.:: I S ~ ~.,\ H;\ U ;--i~ ~P\8 0 ~~/\T C : -~; ;: S 
316 - 322 South Sail Pedro Stroct 
Phon~ 622-932e. (Code 21.3) LOS ANGEL~S, CALIF. 900:3 

Henry Kersting 
Los Ang eles' 
California 

Subject: Assay of Metal Bead 

Gold fineness 
'Silver fineness 
Platinum fineness 

Respectfully submitted, 

• 

26.20 
825.10 

1.12 

£is\?nh-auer ~_Labora tori es;J'/ 
~'Y-' ~~--. /" ~ _. 
(."~;;-~ ·C . . ' '~<-"-<"""'.<-/\. q-o--'- ' <" '-'\ .. 

Ed 0 Eisenhauer, Jr 0 0- '" 

The 

" I , ll ', tn "''''1t ,(I 
I., 1 . 1 '01 1 11 , ,tI1i 1 .r 'f'" I ,~ • • ,,~ 

L/.· .. ' .( !I e:.. LAlli .. IIA Yl.1vHO 

[:';<J:; /i ::hod 1916 

f.SSA '/:~:S 
I/\:'TALLU;::GISTS 
Ci-icM!S7S 
C::c T;:STiNG 

June 2/67 



CER~O GORDO 

MU~ERAl EXPLORA,TuON PROGRAM 

( SUM~\liARY ) 

30 November 1966 

A BR IEF RESUME OF EXPLORAT IONS CONDUCTED 
BY THE STRATEG IC RESOURCES GROU P OF 

NORTH AMER ICAN AV IATION, INC. 
OUR ING 1965 AND 1966 

A 
North American Aviation, Inc. L~::\ 



INTRODUCTION 

The Strategic Resources Development (SRD) group of North American Aviation 
has been actively involved in minerals exploration in the Cerro Gordo Mining District 
of Inyo County, California from September through December 1965 and May through 
September 1966. Initial investigation of dump materials led to underground studies 
alld was later expanded to extensive surface studies of geology , geochemistry and 
geophysics. 

s 
The prime capability of SRL> was to locate, delineate and evaluate commercial 

ore deposits. The philosophy was to apply the most modern instrumentation to 
maximize efficiency in mineral exploration. An example of the validity of this 
approach was the ability of SRD's Geochemical Laboratory to analy ze 1, 000 samples 
per week as contrasted to 200 per week by a U. S. Geological Survey group similarly 
stuffed and equipped. S.l3.D-maintainedits own-land investigation group·tO':provide-'a 
CQ.l)1P}ete. SeJ;YJq~ . ..f:r9l?}, J~tle .. E!_e,argl}<tb.x.ou.gh .. "land:sul'v€y,·t(} .. acquisition. 

Technical and advisory assistance was furnished by the following prominent 
co nsultants. 

Ira B. J oralemon 

1\-11'. Joralemon has been a consultant since 1922. He has examined many 
hundreds of mines in twenty-four countries on four continents, including mines of all 
the metals from uranium to iron, as well as potash, phosphate and other non­
metallics. Mr. Joralemon recommended and helped in development of New Cornelia 
Copper Company (now New Cornelia Branch of Phelps Dodge Corp.); United Verde 
Extension Mining Co. ; Bralor.ne Mines Ltd. ; and other valuable mines. For the 
past few years Mr. Joralemon has been involved primarily with mine valuation. 

Peter Joralemon 

Dr. Joralemon has served as chief geologist, Getchell Mine, Nevada; 
geolog-ist and general superintendent, New Park Mining Co., Utah; and Director of 
Exploration for Lucky Mac Uranium Corp. 

Dudley L. Davis 

Mr. Davis has served as chief geologist for E. E. Lewis Inc. evaluating 
mining properties and operation of mines specializing in u ranium. He has done 
extensive consulting work in base metals, placer gold, quicksilver, and minerals 
exploration. Mr. Davis has extensive experience in supervising drilling programs 
and operating mines. As chief, Section "A" U. S. Atomic Energy Commission 
:tvI1'. Davis supervised five geologists in evaluating uranium mines on the Colorado 
Plateau. 
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Robert E. Cannon 

Mr. Cannon is consulting in the development of metal mine mechanization by 
design of new equipment and modificat ion of existing mining methods. He was 
retained for three years by a major U. S. Steel company as a consultant to supervise 
complete operating and "economic planning and negotiate financing a 100 million dollar 
mine development. 

HISTORY 

The Cerro Gordo strike was discovered in 1865 by Mexican prospectors. Their 
accow1ts of the extremely rich ore found outcropping at the surface attracted Ameri­
cans to the little town resting at 8000 feet in the Southern Inyo Mountains. So rapid 
was development that by the fall of 1868, the mine's smelters were producing 
silver-lead bullion at a faster rate than the Uruted States had ever seen. By 1872, 
eleven mines were active in the Cerro Gordo district. Of these mines, three out­
stlipped all others in importance. They were the Union, Santa Maria and San Felipe 
mines. 

Although the Cerro Gordo, a consolidation of the Union, Santa Maria and San 
Felipe Mines, has been worked intermittently through 1949, the period between 1869 
and 187G marks the bonanza years, During this time more than half of the mine's 
lead and about three-fourths of its silver was produced. This amolmted to over 
22,000 tons of lead and over 3,000,000 ounces of ..,ilver. The silver-lead bullion is 
reported to have contained about 140 ounces of silver per tOll at an average value of 
$300. 00 per ton. Total output value during the boom years has been estimated to be 
about $7,000,000. Payment for the lead alone just about defrayed the cost of smelt­
ing at the mine, together with the transportation of the bullion to San Francisco for 
refining. Before aniving in San Francisco , the ore had to be transported by mule 
teams across the desert to Los Angeles some 200 miles away. A steady string of 
about 56 large freight wagons, pulled by 16 to 20 mules , made this three week trip. 

Los Angeles profited inunensely by the lucrative supply and transportatioll 
bUSiness, which resulted in its growth from a village to an important city. By 1876, 
production began to fall, and in 1878 the mine was forced to shut down due to 
destruction by fire of the Union hoisting works in August 1877. 

From 1879 to 1910, sporadic mining activity was in the hands of small 
companies and leasers. In 1877 new vertical Union shaft, now known as the 
Belshaw Shaft, was sunk to a depth of 900 feet in quest for inferred extensions of 
Union and Santa Maria ore~ This 31 year period of mining activity produced only a 
thousandth of the silver output that was produced during the 1869 - 1876 boom period. 

Thc following eight years (1911-1919), marked the second largest total ore 
output in the history of Cerro Gordo. Responsible for this revival were L. D. Gordon 
alld Associates who successfully mined rich zinc carbonate for which an eastern 
market existed. During these years, Cerro Gordo was the major source of the 
highest grade zinc carbonate ores produced in this country. The mineral smithsonite 
was most characteristic of the zinc ores. In addition to zinc, new silver-lead ore 
bodies were discovered and successfully mined during the 1911-1919 period. 
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During the next eight year period (1920-1928). the Cerro Gordo Mines Co. 
(a reorganization of L. D. Gordon and Associates) follo wed by various leasers, 
continued to mine old stopes in a modest way, An impo rtant ore body was found 
west of old Cerro Gordo in 1925 by the Estelle Mines Corporation, work was 
stopped in 1928 because of litigation. The ore body was discovered on the La 
Despreciada claim. 

The third and last period of significant Cerro Gordo productivity began in 1929 
and lasted until 1933. La Despreciada ore was extracted during this five year 
period. 

The Cerro Gordo Mine was the greatest silver and lead producer in the history 
of California. Begimling with 1869, total recorded silver yield was of the order of 
4,400,000 ounces and total lead production was roughly 37,000 tons. Begimung with 
1911, total zinc production has been 12,000 tons. Coppe r was recovered only in 
later periods of operation, 

Cerro Gordo silver-lead ores were easily smelted and of generally lligh 
quality, Most of the lead ore bodies were fairly Uluform in grade and mineble to 
country rock walls. Hence, known reserves of marginal grade have never been a 
Significant factor in mine evaluation. 

The factual information included in this section was taken from Geological 
Survey Professional Paper 408, Geology of the Cerro Gordo Mining District, Inyo 
County, California, by C, W, Merriam, 1963, 

GENERAL DESCRIPTION OF THE CERRO GORDO AREA 

The Cerro Gordo Mining District derives its name from a limestone peak 
(9194 ft) located near the southern end of the Inyo Mountains. Together with a 
northern prolongation known as the White Mountains, the Inyo Mountains occupy a 
position at the west margin of the Great Basin. The abandoned mining town of 
Cerro Gordo lies 4600 feet above the town of Keeler in Inyo County on the northeast 
side of Owens (dry) Lake. A county dedicated gravel road apprOximately eight 
miles long connects the old mining town with state highway 190. The steep and 
'winding road is maintained by the Inyo County Road Department. From. the mine, 
the road descends along San Lucas Canyon on the east slope of Cerro Gordo Peak 
to connect with the road from Lee Flat to the Bonham talc mines. This county 
road can be traveled by conventional vehicles, but four wheel drive vehicles are 
necessary for most other roads in the area. 

The terrain is quite rugged, characterized by steeply dipping Paleozoic lime­
stones which stand high above the other rock types of the area. Many of the rugher 
peaks and ridges of the region rise 1000 feet above their adjacent gorges, with 
many slopes approaching 45 degrees. 

The strata at Cerro Gordo have been highly folded, sheared, and fractured to form 
a nlgged topography characterized by towering cliffs, s addles , and steep canyons. 
High peaks and ridges rise 1,000 feet above ti1eir bases and display massive out­
croppings of fractured and mineralized cliff-forming limestones . These limestones 
are crossed by numerous veins of Umonite which provide a striking contrast to the 
lighter rocks. 
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The townsite itself sits in a saddle 1000 feet below and west of Cerro Gordo Peak 
and east of the steep ridge where the mine is located. Roads lead from the townsitc 
southwest up Buena Vista Peak to the saddle lying between Cerro Gordo and Buena 
Vista Peaks and west around the ridge leading to Hart Camp and Hart Mine. 

Figure 1 shows the area in which North American has conducted mineral 
explorations and indicates the types of surveys which were accomplished. Drilling 
was also attempted over this zone but the maximum depth attained was approximately 
200 feet. This depth was insufficient to verify any part ot the ore deposition 
hypothesis. Following are brief descriptions of the various surveys made by North 
American and the resulting findings. 

Figure 1. Areas Surveyed by North American AViation, Inc. 
~.) 
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GEOCHEMICAL SURVEYS 

A geochemical survey was conducted over a one square mile area at Cerro 
Gordo. Nearly 5800 residual soil samples were collected here using the surveyed 
grid system for cont;rol. North-south lines were surveyed 500 feet apart with 
flagged stakes at 50-foot intervals. Sample points were then located between the 
surveyed lines. The samples were collected on a 50-foot grid throughout most of 
the area ""ith the material being taken from a depth of six inches and screened to 
minus 100 mesh. (Figure 2) 

Figure 2. Sample Screen Figure 3. Spectrophotometer 

Analyses for g'Old alld silver were performed on each soil sample by the 
application of wet chemical techniques. The procedure used one gram of minus 
100 mesh soil sample. Samples to be tested for silver were dissolved in 8 M nitric 
acid and those to be analyzed for gold were dissolved in aqua regia. In both cases, 
the metal was then ex'tracted from the acid by means of an organic reagent. The 
reagent used for gold was isopropyl ether and the reagent used for silver analyses 
was an acetate solution. The metallic ions were dyed using; Rhodamine - B for 
gold and a mix'ture of dithizone and benzene for silver. A portion of the dyed 
solution was pipeiied into a pyrex optical cell and its value in absorption units was 
read on a Beckman DB spectrophotometer (Fi.gure 3). Figure 4 shows the North 
American Laboratory at Santa Ana, California. 

Figure 4. NAA Geochemical Laboratory at Santa Ana, California 
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The absorption values for gold and silver were plotted on separate overlays of 
the base map and these plots were subsequently contoured. The background values 
at Cerro Gordo were found to be several times higher than values observed in other 
areas of California and Nevada surveyed by the same techniques. 

ATOMIC ABSORPTION SPECTROPHOTOMETER ANALYSES 

Late in the program, suites of rock samples representing the major lithologies 
in the Cerro Gordo area were collected and subjected to assay by atomic absorption 
spectrophotometry (AAS) to determine lead, zinc , silver, copper, mercury and 
gold. 

Areas to be sampled were chosen as to obtain maximum exposure of fresh out­
crop, several new roads offered excellent sites for sample collection. The samples 
were taken at 50 to 75 foot intervals with 3 to 5 pm.mds of representative sample 
be ing taken at each point. All samples were thoroughly studied and identified, thin 
and polished sections being made when necessary. Samples were then crushed to 
minus 100 mesh for AAS analysis. 

Sample Preparation and Assay Techniques 

Analyses for gold, mercury and copper were conducted on Perkin-Elmer 
Model 303 atornic absorption spectrophotometer equipped with a double beam optical 
system and a DCR-1 direct readout wlit (Figure 5). Analyses for silver, zinc and 
lead have not been completed, Samples were analyzed in an oxygen-acetylene flame. 
With the exception of the mercury lamp (an arc-discharge lamp) I all source lamps 
were of the hollow cathode variety . . . 

Figure 5. Atomic Absorption Figure 6. 
Spectrophotometer 

MAGNETOMETER SURVEYS 

Proton Precession 
Magnetometer 

An ELSEC Proton Precession Mag11etometer, capable of accuracy to within 
2 gammas (Figure G) was used by SRD in the Cerro Gordo area. A crew of two 
men was used to operate the magl1Ctometer; one to carry the remote sensing head 
and the otlier to carry the body of the instrument and record the readings. The 
grid system surveyed by SlID was used as a base for the magnetometer surveys. A 
300-foot spacing was used for general reconnaissance surveys while a 50-foot spacing 
was used for detailed work. Based on geochemical anomalies , a magnetometer 
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survey using the detailed spacing was run ovei' an area approximately one-half mile 
southwest of the Cerro Gordo to\vnsite and the resulting data were contoured. A few 
small anomalies in the 100 gamma range were recorded in areas strongly altered to 
skarn. Shallow drilling to a maximum depth of seventy feet was performed in one 
area but drilling problems terminated this effort. 

, INDUCED POLARIZATION SURVEYS 

The variable-frequency induced polarization method used by SRD (Figure 7) is 
basically a measurement of the resistance of the ground at two different frequencies. 
Small differences in ground resistance are indicative of the presence of electronic 
conductors. These conductors include metallic sulfides and graphite. 

The three factors measured with this method ai'e apparent resistivity, frequency 
effect, and the metal conduction factor. The resistivity is expressed in ohm-metel's 
and is a measure of the resistance to the current flow. This can be computed from 
the voltage appearing at the receiving electrodes due to a current injected into the 
ground at the sending electrodes. The frequency effect is the change in voltage 
appearing at the receiving electrodes due to a change in the sending frequency (the 
current remains constant). The metal conduction factor is calculated. 

;:.. 
I ' 

I ' 
I: -. 
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Figure 7. Variable-Frequency Induced Polarization Equipment System 
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Several traverses were made over geochemically anomalous areas. These 
traverses followed the grid used for geochemical sampling and the locations are 
recorded on the base map. 

The dipole-dipole electrode array was used for all surveys with electrode 
spacing varying from 50 feet to 400 feet. Initially t frequencies of 5 and O. 05 cycles 
per second were used on surveys however, it became necessary to use 3 and 
O. 3 cycles per second due to considerable ground noise in the area. 

Several minor anomalies were recorded which are of a magnitude to be 
expected in this area of scattered, pocket-type mineralization. Only one of these 
anomalies was drilled, and this to a depth of less than 100 feet. This penetration 
was not suifjcient to evaluate the anomaly since the IP data shows the anomalous 
zone to be at an approximate depth of 400 feet. 

Two other surveys both show anomalous areas. These traverses are separated­
by 400 feet, but show an area of interest at the same coordinate. This indicates a 
sizable deposit if the source of the anomaly is economic mineraliz~tion. No drilling 
was performed in this area to investigate the recorded anomaly. 

UNDERGROUND SAMPLING PROGRAM 

Chip samples were taken in !learly every accessible undergrow1d working in 
the district. The intent was to determine the degree to which vein mineralization 
pen-neated the country rock. 

An underground drilling program was initiated to follow-up the chip sampling. 
Two reverse circulation percussion air drills were used with both a 315 cfm 
portable compressor and a 1200 cfm stationary piston compressor. 

The permanent air line down the shaft is usable plus some of the line on 
individual levels. Total drilling consisted of 38 holes in the Cerro Gordo mine and 
7 in the Morningstar for a combined total of 1680 feet. 

All hoisting equipment at the shaft is in good ope:rating condition. Approxi­
mately 9000 feet of workings were accessible from the shaft and another 4000 feet 
were made available by opening a few caves. Included in this additional 4000 feet 
is the portal of the Omega Tunnel (200 level) which is the opening for the 
auxiliary exit. An additional 8200 feet of the mapped workings are not accessible 
due to caves. 

SKARN AREA 

An area of prime interest was detected at a late stage in the program through 
geochemical and geophysical surveys. Data derived from this area led to a detailed 
field mapping program which disclosed a linea r skarn zone west of the mining area 
in the lower member of the Keeler Canyon formation. It is noteworthy that intense 
skarn alteration occurs here but not in the vidnity of the Cerro Gordo mines. The 
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zone is overlain by a thrust sheet in the northwest and by thick alluvium in the 
southeast, indicating that . it extends beyond the outcrops in both directions. The 
most striking features of the zone are the pervasiveness of weak to moderate 
mineralization along its one and a half-mile strike length, and its highly sheared and 
fractured condition. Also, Chainman shale is scarcely altered in the mining area 
but strongly altered to chlorite and sericite adjacent to the skarn. Still another 
point of interest is the predominance of copper mineralization within the skarn area, 
whereas Cerro Gordo is characterized by lead, silver, and zinc mineralization. 

One explanation for these features is that the Chainman shale has acted as a 
semi-impermeable barrier to trap ascending mineralizing solutions and formed a 
"blanket" of rich ores in the wlderlying Lost Burro limestone. Sporadic small 
stringers of mineralization along the slmrn could represent leakages of mineraliza­
tion fron1 this orebody. The predominance of copper over lead-zinc mineralization 
in the skarn zone is in accordance with the principles of district zoning, in which 
copper forms an imler "shell" and lead, silver, and zinc are deposited in the 
periphery. High.;.grade shoots of the Cerro Gordo mines could, therefore, represent 
minor exposed outliers in an upthrown fault block. The thorough "stockwork-like" 
fracturing of the skarn area could be e},.-plained by collapse due to oxidation of 
underlying ore deposits. 

SUMMARY AND CONCLUS IONS 

The ex-ploration program at Cerro Gordo was curtailed before all phases were 
completed so a final evaluatioll .. of the potential of the ." rea must be somcwhat incon­
clusive, particularly regarding potentially commercial deposits in the outlying area. 
The evaluation for the Cerro Gordo mine including the undergrow1d workings and the 
dumps is considered complete. The values in the dumps are largely in lead and 
zinc and range up to $40 per ton in some zones of the dump. 

The primary purpose of the underground investigation was to determine if 
commercial mineralization was disseminated in the country rock and to evaluate 
the possibility of discovering new high grade orebodies. The chip sampling and air 
drilling program did not probe deeply into the country rock, but did establish the 
tenor of the disseminated mineralization. Although not of commercial grade, a 
conSiderable amount of mineralization has permeated the country rock throughout 
the mine area. The importance of this lies in possible correlations with informa­
tion gained from the surface program for the purpose of locating hidden orebodies 
elsewhere in the area and for theorizing about a deep seated source of mineralization. 

The surface ex-ploration program indicated rather extensive mineralization in 
the outcrop areas of the lower Keeler Canyon formation. This zone of jnterest 
extends far more than one Inile along the flank of the anticline west of Cerro Gordo 
and \vas not thoroughly investigated due to curtailment of the program. A large 
portion of this area was sampled but geochemical analyses were not completed. 
Preliminary AAS data indicated high metallic buildup across the contact zone in the 
area north of the original survey. A program to evaluate this entire zone was to 
have included complete geochemical analyses for several elements with the AAS 
sy s tem, correlation of the AAS results with the earlier wet geochemical analyses, 
geophysical surveys across the zone and several deep drill holes to investigate 
m ine ralization at depth. The drilling that was done in this program proved that 
drilling is very difficult in this area. 
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An interesting possibility to consider is the existence of a large buried ore 
deposit emplaced at depth with the observed surface mineralization being an 
expression of leakage patterns from such a deposit. As outlined earlier in this 
report, Chaimnan shale may have served as a barrier to trap the major portion of 
the mineralizing solutions. An investigation of this possibility would require 
additional study. Figure 8 summarizes in tabular form the accomplishments of 
North American on which such a study might be based. 

LP,ND AND LEGAL 

Included herewi.th is an aerial photo of the Cerro Gordo area where NAA' s 
property is located. These properties consist of both secured and unsecured land 
with the acreage totaled below by claim group. 

27 patented claims totaling 364 acres under lease-option agreement. 

11 unpatented claims totaling 148 acres under lease-option agreement. 

16 patented claims totaling 297 ·acres owned by NAA. 

72 unpatented claims totaling 1,090 acres located by NAA. 

61 unpatented millsites totaling 290 acres located by NAA. 

All of the unpatented claims have been surveyed, discovery and boundry 
markers installed and the required discovery work performed and recorded. 

In addition to the above properties, apprOximately two city blocks of patented 
land, plus three unpatented millsites included in the lease-option agreement, are 
located in or near the town of Keeler. 

A two part technical report representing program results, conclusions, assay 
results etc. has been prepared by NAA's Strategic Resources Group and may be 
reviewed with management approval. 
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Assctys 

Project Area Covered Gold Silver Other Remarks 

Topographic Mapping 1. 4 sq mi 5 ft Contour interval 

,. Geological Mapping 1.3 sq mi Detailed survey 

Land Controlled 3.9 sq mi Owned, claimed, under lease-option i 
I 

I 
Geochemical Exploration 0.4 sq mi 4511 4736 Detailed 50 ft grid sampling I 

! Survey 
I 

I Magnetic Survey 0.2 sq mi 2,400 Reading taken 

I Induced Polarization 15,200 lin. ft To depths of 1, 000 ft ~ 

~ Survey , 
i Air-track Drilling 3,700 ft 286* 351* 95 Holes (70 ft max depth) j 

I .... 
~ 

Rotary Drilling 642 ft 56* 48* 4 Holes (209 ft max depth) 
1 

Subs urface Drilling 1, 680 ft 45 45* 45 Holes ( ft max depth) i 
I 

= t 

Subsurface Chip Sampling All accessible under 314* 314* 
ground workings . 

. 1 

J Mine Relabilitation 1, 300 ft opened 
~ 
~ 

Other Assays 500* Grab sample, other elements 
! 
~ • 

(Approx) I 
~ 
i 

I *Denotes Contract Assays 

Figure 8. Summary of Data Obtained in the Cerro Gordo Exploration Program 



III. DESCRIPTION AND GEOLOGY OF THE MUHNG PROPERTIES 

CERRO GORDO MINES 

General DefiQrj.ption 

The Cerro Gordo Mining District derives its name from a limestone peak 
(9194 it) located near the southern end of the Inyo Mountains. Together with 
a northern prolongation known as the White Mountains, the Inyo Mountains 
occupy a position at the west margin of the Great Basin. The abandone<imln1ng 
town of Cerro Gordo bes 4600 feet above the town of Keeler in Inyo County on the 
northeast side of Owens (dry) Lake. A county dedicated gravel road approximately 
eight miles long connects the old mining town with State Highway 190. The road 
is maintained by the Inyo County Road Department. From the mine I the road , 
descends along San Lucas Canyon on the east slope of Cerro Gordo Peak to conneot 
with the road from Lee Flat to the Bonham talc mines. This county road can be 
traveled by conventional vehicles I but four wheel drive vehicles are neces sary 
for mos t other road s in the area. 

The terrain is quite l1.1gged, characterized by steeply dipping Paleozoic 
limestones which stand high above the other rock types of the area. Many of 
the higher peaks and ridges of the regiOn rise 1000 feet above their adjacent 
gorges I with many slopes approaching 45 degrees. 

The strata at Cerro Gordo have been highly folded I sheared I and fractured 
to form a rugged topography characterized by towering cliffs I saddles, and steep 
canyons. High peaks and ridges rise 1,000 feet above their bases and dtsplay 
massive outcropplngs of fractured and mineralized cU.ff-fonning limestones. 
These limestones are crossed by numerous veins of limonite which provide a 
striking contrast to the lighter rocks. ' 

The townsite itself sits in a saddle 1000 feet below and west of Cerro 
Gordo Peak and east of the steep ridge where the mine is .located. Roads lead 
from the townsite southwest up Buena Vista Pelak to the saddle lying be.tween 
Cerro Gordo and Buena Vista Peaks and west around the ridge leading to Hart 
Camp and Hart Mine. 

AE of the principal silver-lead mining areas in Inyo County are located 
in slmilar geologic environments that consist of massive carbonate rocks that 
have been highly fold ed and fractured, and intruded by igneous rock and sl11s. 
Tnel'e appears to be a very close association between the ore bodies and the 
In,truaive igneOuB rocks. 

In partioular, the southern Inyo Range in which,Cerro Gordo is located, 
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comprises strongly folded and fau lted sedimentary rocks which range in age from 
Ordovician to Middle Triassis. Except for the upper part of the triassis sequence, 
which is largely volcanic, the formations are largely limestones, dolomites, 

, quartzite, and shales. Large numbers of small to medium sized granite bodies, 
apl1tes I and andesite dikes have penetra~ed the sedimentary rocks causing varying 
degrees of contact and hydrotherman metamorphism. 

The principal ore bodies of Cerro Gordo are located in the Chainman shale 
and the Lost Burro formation. The Chainman shale is approximately a 1, 000 ft. 
thick formation comprised of dark-gray to black carbonaceous shale, s ilty shale, 
fine sandstone and limestone. In the Cerro Gordo mine area the formation has 

. been widely affected by low-grade metamorphism. I~orth of the mine the formation 
beoomes mOfe highly altered where granitoid rocks are in evidence. 

The Lost Burro formation is a 1,600 ft. thick sequence of massive, cl1ff­
forming marble and limestone of white to bluish-gray color. This .formation has 
been found to be the best host rock for replacement ore bodies in the area. The 
best ore bodies in the CaITO Gordo mines were found 1n the Lost Bun"'O formation 0 
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'N. MINING POTENTIAL, STATUS, AND DEVELOPMENT 

CERRO GORDO MINES 

Mining PotentiaL . 

The Inyo County silver-lead region has produced a substantial amount of 
silver and lead from near surface ore bodies. All of the mines to date havf~ been 
located by surface pros pecting and in all cases ore grade material has outcropped 
at the surface. It would be reasonable to believe that only a very srn;:'Ill fraction 
of the ore bodies that exist in the region have been located since most areas are 
covered by aUuviam, talus, and volcanic rocks. Also, it would be expected that 
the majority of the ore bodies in existence in the reglon would not extend to the 
surface. 

The major ore bodies in thE) region all contain a large percentage of sulfides 
and will respond well to modern geophysical methcd s, especially to induced 
polarization surveys. As far as is known only one major exploration program has 
been carried out in the region where advantage was taken of modem techniques in 
geophysics and geochemistry. This program was carfled out by North American 
Rockwell at Cerro Gordo. The results of this survey lndicate a major potential 
for the skarn zone at Cerro Gordo, but the program was terminated prior to the 
completion of the necessary geophysical surveys and the area was never drilled 
to depth to check the source of the high geochemical anomaly. 

The size of the . skarn zone area, approximately one by one and one-half 
miles, indicates that it could be an area above a very major ore body'. It is felt 
that the ore bodies mined at CelTO Gordo may represent only small offshoots of 
such a major ore body in the region. Such a major ore body could contain several 
hundred thousand tons of ore and represent many millions of dollars. For example, 
.an ore body 1, 000 ft. square and 120 ft. thick would contain about 10, 000 f 000 tons 
of ore; and if it averaged $25 per ton, the ore mined at Cerro Gordo averaged about 
$125-$150 per ton, would represent some $250 1000,000 in gross value. The . 
location of such an ore body is well within the range of reasonable expectation. 

In addition to the potential of finding a major ore body at Cerro Gordo, it 
has been established that dumps from prior working contain gross values of over 
$2, 000 f 000 and that there are approximately 10 t 000 tons of blocked out ore 
remaining in the mine itself. The main dumps on the property constst of OVf'r 

150, 000 tons of material that averages about $14 per ton. It 1s felt that this 
material could be processed at a profit by hauling to a mHllocated at Darwin 
that is presently proceSSing ore from the Darv/in mines. Profits from such an 
operation could be expected to range from $3 to $6 per ton depending upon the 
recoveries obtained. It may also be expected that profits of from $10 to $30 per 
ton may be realized from the proven ore in the mine itaelfo . 
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The Belmont mine has had considerable production and all of it from shallow 
workings. However the mineralized vein on which the mine is located is several 
thousand feet in length. This feature could represent a major ore control in the 
area. There are two possibilities for major ore discoveries at the Belmont. There 
is the possibility that at depth the entire vein system is mineralized and that such 
an ore body would consist of a vein several feet in thickness and extend downward 
several hundred feet in depth. The second possibility is that the fault in which the 
vein is located serves as a control feature a.nd that at depth replacement bodies of 
the Cerro Gordo type may be found. In either case substantial profits could be 
realized from an operation at the Belmont mine. 

The two prime targets for further exploration at present are the skarn zone 
near Cerro Gordo and the Belmont mine. These two areas .are of greatest interest 
at present because of past history and recent evaluation programs. However the 
entire surrounding region 1s of great interest due to its favorable geologic setting'~ 

J?resent Status 

Recent evaluation programs at Cerro Gordo and Belmont properties by North 
American Rockwell and other qua~ified persons indj.cate that these properties 
walTant a major exploration and drilling program. 

North American Rockwell expended considerable effort on the Cerro Gordo 
property before ~termina.ting their program. Buring ·this program an extensive 
detailed geochemical sampling and analysis program was undertaken. Induced 
polarization and magnetic surveys were conducted in the area and the underground 
workings were opened and explored. 

'. The prime result of this effort was the delineation of a skarn zone north of 
the old Cerro Gordo workings through a geochemical survey. This zone is approxi­
mately one mile wide and one and one-half miles in length. Throughout the area 
hlgh values for silver and gold were found. Further invesUgation of the area 
revealed intensive alteration of the rocks due to hydrothermal action. The geo­
chemical. survey was followed by a limited induced polarization survey with 
positive results. However this survey was not completed' before termination of 
the program . 

It is strongly felt that the skarn zone may lie above a major ore deposit 
and that the Cerro Gordo mines may.only represent leakage stringers from such a 
deposit. 

During the underground exploration program the Belshaw shaft was recon­
ditioned and the mine hoist and compressor repaired . This equipment is in 
excellent condition and the shaft is in good repair to the 900 ft. lavel. 
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It was confirmed that the bottom of the mined ore bodies appeared to be 
at faults that were post mineralization and that in all probability the ore bodies 
extended to deeper depths. 

Some shallow drilling was performed underground but the equipment used 
was not capable of reaching suspected ore that may be displaced downward 
extensions of the mined ore bodies. 

Other underground drifts and stopes in the area were also explored. In 
particular it was determined that the Estelle tu.nnel was generally in good shape. 
This is important because this tunnel was driven at a level some 2,200 ft. below 
the collar of the Belshaw shaft. The tunnel has a total length of about 8,000 ft. 
at that level. About 7.500 it. from the adit a 660 ft. raise was driven and a drift 
driven toward the Jefferson stope. This drift extends to within a few hundred feet 
of the downward extensions of the mined areas and would intersect such an exten­
sion about 600 feet below the 900 ft. level' of the mine. An excellent way to explore 
the Cerro Gordo mines at depth would be to extend this drift to a point under the 
Jefferson stope and then perform underground drilling rom the drift. 

Recently the Belmont mine has had a geologic survey performed on it as 
well as some limited geophysical studies. Reports by geologist D. L. Davis 
and Geoni.cs I Inc. indicate that the mine has excellent potential and that 
additional geophysics should be performed on the property followed by a diamond 
drlUing'"program • 

Overall recent evaluation program on both the Cerro Gordo and Belmont mines 
give positive results and provide a baSis for extending the programs initiated earlier. 

,Mip.~ and Mill Development 

The goal of the proposed program is to locate and prove through drilling a 
major ore body of several million tons of ore. By using the planned approach it 
is felt that such an ore body could be located in the Cerro Gordo area or that the 
Wild Blue claims in New Mexico could produce such an operation. Time-wise it 
is felt that such an ore body can be proven two years into the program. 

Once ' such an ore bcxiy has been proven it will be necessary to develop the 
ore body for mining and to build a mill to process the ore. The mining and milling 
operation would be geared to handle several thousand tons per day depending on 
the size and nature of the ore body. An underground mining operation on gocxi quality 
ore would probably range from two to three thousand tons per day whUe an open pit 
operation would probably be three or four times as large. 

The optimum size of the operation cannot be determined until a specific ore 
body has been proven" but for a major mi,ne an operation that will last at least ten 
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years should be established. As an example of a major operation on an ore body 
such as described earlier for the Cerro Gordo area, 10,000,000 tons of ore with 
values of $25 per ton, a 3, 000 ton per day operation would last about ten years. 

Assuming a 3, 000 ton per day underground mining operation 350 days per 
year, the total ore processed would be slightly over 1,000,000 tons per year. 
Such an operation would require a capital investment of some $10 , 000 1 000 , have 
a gross of about $25, 000 t 000 per year, and realize a gross profit of about 
$13 f 000, 000 per year of which about $7, 000 ,000 per year would be taxable income. 
'I'he detail breakdown of these dollars would be as follows: ' 

Capital Expenditures 

Mill $4.5 M 
Mine Equipment 2 .0 M 

$6.5 M 
25% Contingency 1 ,4 M 
Total Capital $7.9 M 

Operating Expenses ~-
Total Cash $9.,1 M 

Mill costs based on $1,500 per ton ore per 24 hrs. 
($1; SOO/ton/day) X (3,000 tons/da>') £: $4, SOD , 000 

Operating expenses based on 100 men @ $12,000 per yr. 

Operating detail -

" 

: 

Gros s income 
less mining 
less milling 
less overhead 
gross profit 
less depletion 

$25. M 
5. 0 M 
4.0 M 
~OM 

\ 13.0 M 
5.5 M 

1, 000 I 000 tons @ $2S/ton 
estimated $5/ton 
estbnated $4/ton 

22% 
less depreciation 
taxable income 
50% tax 

0,9 M 
6.8 
~ 
3.9 M 

Total Retained Income 9.4 M (after tax + depletion) 

Return on Investment + lOO%/yr. 
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~~! CA~L\N COLD MINING OPERATION 
~y: Peter N. Loncar 

Mine Superintenden~ 
Carlin Gold Mining Comp any 

INTRODUCTIO:-J 

High on the crest of the Tuscarora mountains at an elevation between 6500 and 

7000 feet, Ne .... 'l11ont fou,nd a large deposIt of sub-micron size gold. The ore is being 

processed and produced at Carlin Gold Mining Co,'s (wholly owned by Newmont Mining 

Corp.) 2000 ton per day cyanide plant. This deposit is situated in the old Lynn 

l"dning District in Northe rn Eureka County, Nev.ada. Since the turn of the centur·y 

prospectors have labored here washing gold from placers by both the wet and dry 

methods. Some of the early production came from silicified shales of the Ordovician 

Vinini formation in the upper plate rocks of the Robert Mt. thrust fault, and from 

narrow gold mineralized faults and dikes. All of this early proGuction \Alas gold that 

could readily be seen and panned by the conventional method. 

The gold mineralization,in the Carlin deposit is probably TertIary:' in age and 

Q! ·qc·curs in j-rregular fingers and lenses replacing Silurian-Devonian dolomitic silt-
. : ' ~ 

stone and silty dolomitic limestone in the lower-plate rocks within the Lynn "window". 

This is in close proximity to the Roberts Mt. thrust fault that moved siliceous 

volcanic western assemblage rocks easterly and southerly for distances on the order 

of 100 miles from their original place of deposition. These rocks override the eastern 

or carbonate assemblage rocks that are exposed within the Lynn "window". 

Gold ~alues vary considerably both vertically and horizontally and do not seem 

to be consistantly related to associated metals, some of which are often:. used as 

"indicators", such as mercury, arsenic, copper, etc~ Barite, pyrite, and iron oxides 

are the most easily ob~erved minerals In the mi~e area. Galena and cinnabar have been 

observed and native arsenic has been identified. Some silicification of the ore stl-ata 

has occurred by the introduction of hydro-thermal quartz through minute fractures. 

The only igneous rocks observed in the mine area are narrow reldspar porphyry dikes. 

These are usua lly highly altered and .in some instances gbld mineralized. 
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DISCOVERY AND DEVELOPMENT 

In 19q1 the U. S. Geological Survey published a report, IIAlignment of Mining 

Districts in North-Central Nevadall , which reviewed over 30 years of study, mapping, 

and interpretation of the complex structures and stratigraphy of the region. Shortly 

after the release of this report, N<::v.Jmont geologists began an intensive mapping and 

sampling program that took them to most of ~ortheastern Nevada and finally to the 

Lynn area •. In Septemb7r of 1962 ,they brought in an Ingersoll-Rand Drillmas'ter to 

test some of their theories and gather additional geo logical information. This drill 

was capable of drilling a 4 3/4 inch hole t6 a depth of 250 feet. It was used as 

a rotary drill in softer formation v.Jith a ti"i-cone b,Lt. By changing to a down-the-

hole hammer the harder siliceous rocks could be drilled. Dry cuttings were collected 

',md samples taken on regular five foot intervais. The third hole drilled cut gold 

values of good grade. This lead was pursued with good results, and the dri l ling program 

was intensified. More drills were brought in, which included rotary and diamond 

drills. It was soon di~covered th~t diamond drilling was too costly and core recovery 

very poor. ' Th is was due to several reasons; bad 1 y fractured rock '~:that;':dam~ged: bits 

and caused excessive wear. to core barrels, large cracks that took much water and cir-

culation materials, very slow progress due to cementation and crooked holes. Because 

of these and other problems, this type of drilling was kept to a minimum and the ore-

body was de-limited by rotary drilling. 

By the fall of 1963, it was evident that an orebody of maJbr proportions had been 

found and ore blocked out in sufficient quantities to war~ant construction of a 2000 

ton per day cyanide plant. Underground vlork was initiated,' to obtain metallurgical 

samples from geologicallY ,different formations. Drill cuttings from several sections 

of the orebody \.yere taken and sent to Newmont laboratories for metallurgical evaluation 

As this work was in progress, pit plans were formulated and studies made of ways to 

strip the orebody. A suItable road had 'to be constructed to the minesite capable 

of transporting equipment and traffic necess ary for construction. Water had to be 

fo~nd, and power brought in. Tailings and was~e dump' areas located and drill ed. 

,,' 
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III(;.!se were only Cl fe\<J or -i:he problem!.> ... n .:l i; 1.<.1 " to be $\),v eo be-I-ore tne mine COUtO 

be ~rought in production. .. 
MINE STRIPPI NG AND ~LANT CO NSTRUCTION 

The spring of 1964 saw much activity. Con t racts were awarded for mine stripping 

and plant construction. A portion of one ridge was leve led to accomodate the plant 
\ 

and service facilities. Building and equipmen t foundations were poured _and construction 

~tarted in full swing. At the same time, scr apers, and tractors equipped with 

rippers began stripping 3t million tons of ove rburden from the orebody. What the 

scrapers could not move~was drilled, biasted, and loaded by large shovels and trucked 

to waste dumps. 

t'\I N I NG 

Presently mining is being done with a 3t yard Bucyrus-Erie shovel, a 2t yard 

Northwest shovel, and a 5 yard Michigan loade r. These machines load 30 ton Haulpak 

trucks two shifts a day five days per we.ek, froli1twenty foot benches. The 3t yard 

shovel is used almost exclusively for waste removal while the 2t yard machine loads 

both ore and waste. The loader is used mainly for ore blending, but is also used for_ 

general pit cleanup and to load waste in areas and in material it can handle. vie 

found that these mach i nes can load up to 3000 tons of materi a 1 per sh i ft if -i tis \'1e 11 

shot and not too rocky. 

The ore is mined at the rate of 3000 tons per day to supply the mill seven days 

a week. The ore is hauled and deposited on the stockpile located near the crusher. 

This stockpile is maintained between 20 and 30 thoysand tons. 

Blasting is done with pre-mixed ammonium nitrate and prima cord, in holes spaced 

from 10 x 10 to 15 x 15 dep ending on the material. Since there is no visual.bre 

control, al) blast holes are sampled and assayed. They are also numbered and surveyed. 

This enables re-location of ore holes after a blast. These holes can then be marked 

as a guide t6 the shove l ope rator. This method gives good grade control. 

" ... :-v ,ASSAYING 

The necessity of sampling and assaying all mate rial in or near the ore ,zones 



by fire assaying. This l ed to a compre~~n5ive s~~Jy of ~11 known methods of gold 

/~ "~I assaying in ho;.>es of findins a incthcG of c..S52.'J v-.hich would give reiiable resuits quickly. 

As a res~lt of this study, ~s5dylng by At~~ic Abso;ption was adopted. 

In this kind of ass~jing the gold In tn~ sam?les is taken into solution by 

mixing th~ pulp with an,equivalent weight of het 0.25 percen t NaCN solution. A 

~~al: amount of lime Is added to assure alkalinity. The samples are mechsnical1y 

shaken for approxim~tely 15 minut~s> then vacuu~ filtered, and the filtrate presented 

to the flame aspirator on the atomic absorption instrument. 1he read -out is automatically 

charted on the recorder. This value is then co~pared against a standard curve plotted 

from samples of known gold value. 

C~rlin ore now being mined is ideally suited for this kind of assaying due to 

t~e sub-micron size gold and the porosity of the rock. The method is fast; once~the 

sam?la is prepared the assay can be obtained in about 20 minutes. Mill solution samples 

that require no preparation are run through tha instrument and an assay obtained in 

about it minutes. Accuracy can be attested to recordings of barren solutions assaying 

0.0005 ounces of gold per ton. To achieve this kind of accuracy, the ore must be 

amenable to cyanidation. At the present time nearly all mine and mill samples are 

assayed by atomic absorption. 

PMri 11 - THe: MI LL 

CRUSHING 

The crusher is fed by a front-end loader from the ore stockpile located nearby. 

This is necessary because of th~ high clay content of some Carlin ores and blending 

can be done with less sticky ores, thereby alleviated many problems in the crushing 

circuit. The run of the mine ore is crushed to a 4 to 5 inch product by a Pioneer 

4211 X Ll-8" jaw crusher. A 5~ foot Symons standard cone crusher , operating in closed 

circuit with a double deck Ty~er vibrating screen, reduces this material to I inch 

size and the ore is depos ited in three cylindrical steel bins located within the main 

mil1~building. Th~se bins ~ p~ovide a total live storage capacity of approximately 

4000 tons ahead of the ball mill. Each bin is equ ip~ed with high-level switches 

:~ a~d an alarm is annunciated at the crusher con tro l panel wh en the bin is f~11. 
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CR I ND 1 NG AND LtACl-: I NG 

Min feed from the fine ore bins to a i",arcy 10 x 10 ball mill is automatically 

controlled, weighed and chart recorded in ~he mill main control room. Grinding is to 

6 pe(ce~t plus 48 mesh a~d 55 to 60 percent minus 200. Cyanide solutions are maintained 

at a strength of .025 percont and is fed automatically to the ball mill from a central 

source. Classificat ion is bycycloning in closed circuit with the grinding mill with 

the overflow density maintained at or near 50 percent solids. The pulp is del ivered 

from the cyclones to one of four agitator leach tanks in series. To aid in gold dis-

solution, air at the rate of 25 cfm and 25 psi is introduced ~nto each agitator. 

'These four agitators allow 16 hours of contact leaching time and to prevent short 

. circuiting, the feed is forced downward at its point of introduction by the agitator 

pr6pellor to insure circulation of the pulp through its full leach cycl.e. Lime slurry 

l's adcied as the pulp enters the first agitator. 

-(H i CKEN I :~G 

The success of any conventional ~yanide flowsheet depends upon the efficiencies 

of washing stages in the counter-current decantatio~ circuit. Carlin has five 

heavy duty, Dorr-Oliver thickeners. By using a fairly high pH (11.5) and adding a 

flocculating agent, very rapid settling cates are achieved with Carlin ores. Thickener 

feeds are rep ulped with counter- flow solutions to permit flocculation break-up and 

cyanide solution release from the floes. Thickener densities are maintained at 50 

percent solids. 

The thickeners are 125 feet in diameter and are loca~ed outside the mill building 

even though winter temperatures may drop well below zero. A central pumping statlon 

and ail accessory pipe li~es and driVe mechanisms that service the thickeners are 

housed permitti,ng the operators to perform all their regular duties without going 

outside the mill building. 

PRECIPITATION AND ~EFIN1NG 

The precipitation by zinc dust has been recognized for many years as the most 

efficient and economical method of precipitating gold from cyanide solutions. The 



primary requisites for complete and efficient precipitation ~re thorough clarification 

and dcaeration of the cyani de solutions. 

The pregnant solution reporting to the mill fr om No.1 thickener is clarified 

to remove all slimes and leave a crystal clear solution free from all colloidal 

material. This is accomplished by pumping the pregnant solution through three cylindrical, 

presiure leaf type fil te rs at the rate of 1200 gpm. Pre-coating with diatomaceous 

earth IIfilter-aid ll assures maxir.1um fi "ltration and prevents blinding of the fiiter leaves. 

The c1arified or fi ltered solution is ther. deaerated to remove all dissolved 

oxygen. A Cochrane two stage cold water vacuum deaerator unit is used. This unit 

was designed to deliver 1200 gpm of effluent not to exceed 0.1 ppm oxygen. Two Kinney 

vacuum pumps provide vacuum for the deaerator tower. 

T~e clarified-deaerated solution is withdrawn from the bottom of the towe~ by 

a sing1e-stage centrifugal pump submerged in solution to prevent the re-entry of air 

through the pump gland. The pump discharges the solution to three Shriver, regular 

type, side feed, plate and frame, filter presses, An emulsion of zinc dust and barren 

solution is added at the pump discharge to precipitate the gold. Thro~gh the use 

of an indicating flow meter, the flovJ through each filter can be measured. Barren 

solution from the presses is added to the feed of No.5 thickener to aid in maintaining 

plant solution balance. 

Precdpitate removal from the presses is achieved by cutting the filter paper 

drap ed over each plate, opening the joints between the plates and frames, and dropping 

the dried precipitate into a tray placed beneath the press. 

The precipita tes are charged in batches to a Lindberg rotating melting furnace. 

Each batch from this oil fired furnace produces a large bullion bu~ton which Is recovered 

f~om the slag pot cone. These are remelted in the final pour to form finished gold bari. 

TAILINGS 

Tailings are carried through a 10 inch v:00d stave pipe line over a distance of 
• ! 

2350 feet and deposited behind a storage dam built of compacted impervious earth to 

an initJal height of 90 feet with a crest length of 900 feet. Due to the rapid 

drop in the topography, thIs dam will have to be reiied to an ultimate height of 225 



rec1ai~ed from the tail;n9~ $uppl~~e~ted by ~in~ w~s:e; . 

The Carlin mill is highly autom~tcd from tv~ co~trol centers. One center, located 

~n :h~ crusher building, controls a~i 6ctiv!ty fr0~ haulage truck signalling through 

~h~ tW0-stage cru shing, to the fine ore bins. 7he second and main instrument control 

ce~ter is centrally located wIthin ~he ~j;1 buIlding. This controls activItLes from 

9rindi~g> through five st~se counter current dec6~tatio~, clarification) ddaeration, 

a~~ precipitation. Altog~ther there are 175 control, alarm,and recording functio~s 

contained In the two centers. Most of the mil~ operation and its charted recordings 

can be observed from this main ccntr01 roo~. 

Water for the mill is pumped at the rat~ of 500 gpm from a well located approx-

imat~1y 2~ miles west of the plant and at an elevation of 1000 feet. lower. Water in 

this we11 comes from a major east-west block fault that elevated Ordovician Eureka 

quartzite alongside Silurian Robert Mt. 1 i~estone. This water is several hundred 

feet higher than the main water table in Boulder Valley a couple of miles to the west. 

Power for the project is suppl ied by Sierr.:: Paci fic Power Co. A new LI} mi 1e 

transmission line carries 67,000 volts of electricity from Battle Mt, Nevada, to the 

plant site. In the event of a general powe r fai!ure, a standby power plant (250 kVJ) 

is maintained to operate specific items ' of equipment and to provide emergency lig~ting. 

REFRACTORY ORES 

Some refractory ores to the existing mill circuit are present outside the main 

orebody now being mined. These occur in three forms; as carbonaceous matter in which 

the carbon acts as a precipitant; as ore with finely disseminated pyrite that causes . 

acidic conditions; and as gold locked in quartz that can~ot be expoied to cyanide. 

Tonnages and areas of refractory ore have pretty well been delineated and all possible 

~ means and methods are b6ing explored to find a~· · efficient and economical way of 

treating these ores. 
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c~(::~ Go~d ~i~lng Co. th0 sdconJ lars8~t Jold p:~duccr in the United Sta~es, cxc~~cled 

only by the fab~lous HOffi~stake ~i~e. 

The foregoing is c:.. br:e-f :5L1i,".nary of t;' e geo;09Y, mining, ar.d mining at Carilii 

Gold. A cOi"Clpre;lensive paj)er on m11:li,s, .. "e ".: ~:io..l:S'/, aild other datall!> written by 

Frank W. McQuiston, Jr., Vice-?reslden~, and Robert W. Hernlund, Senior Meta llurgist, 

Newmon;: "iir,ing Corj)oratiol1, was p'-!bl is~,cci ir. t;.C;! ~iovcmber,l965> issue of th e 

Mining Congress Jou rn a l. Also a detailed articlG on geology by Byron S. Hardie, 

NevJoT,or,t geo 'logist, is to appear in a Surez.u of ,Ylines publ ica'tion in the ncar future '. 

Conslcierable information was used froffi tha~o ar:!cles .in preparation of this paper. 

The author presen ted a more d e tall~d pBper on ~in ing activities at the Phoenix, 

Ari zo ila, A. i. M. E. meet ing hc:lcl 1:1 Oc t ober, 1965 . 
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