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THUM BUM URANIUM PROJECT 

I. Summary " , 

The Thum Bum uranium project consists of one hundred and twenty-six 

~:: ::c. : : :: -:-, "', ' _ .-,:: 7 : . 3 
(126) unpatented lode claims in Sections 3, 4, 5, TIN - Sections 27, 

~~~ : 2~r.~2, - ~3, 34, T2N, R2E. S.B.B.M. of San Bernardino County, 3 

California. 
- ,. , _ .. 

..... -::. -- - - 3 

A lQ~~Lprospector, Robert Mindte, originally located the property in 

th~ ~ ~~~y _~ifties. The · first shipment of uranium ore from Californi? 

consisted .of about 2,000 pounds of ore reported to be 0.2 percent U39s 

from -the Thum Bum clairo. PGE became interested in the property duri~g 

a reg~~~al reconnaissance program during the summer ,of 1977. After ~ 

initi~~ :ge~~o&ic in~estigations PGE staked around Mr. Mindte and neg9-

t1at~4 ~ .lease .agreement for his 10 unpatented claims. A small amount 

of ·. sutface drilling was conducted in the fall ,of 1978. :1.0 

- . . -- . _ . - . 10 
The Thum Bum prospect contains a cluster of uraniferous dike-like 

Structure 10 
bodies intruding Precambrian X metasedimentary rocks. 

13 

The ~o.:t;eIl:ti~ lo..r- ~an.ium :4~pos.i-ts :-exi ~~s -in three geologic environTL 

ments: (1) As disseminations of p~imary uranium minerals associated 
-, ( , 

with magnetite-biotite lenses in granitic porphyry dikes similar to 
2C 

the pe"imatites of the Bar,croft area, Ontario; (2) As zones of super-

gen~: ~=n~i~h~ent In Precainhrian x metasedimentary terrains in contac~~ 
Appendix 

with ore dikes, complex structural zones, and unconformities; (3) As 
Land Ma p' ~t-.) ',;)" . t<~~ :. 

a roof penaant - contact-type deposit related to a feeder chamber at 
Geol o£:i c \-: _~ , -

the roots of the mineralized dikes at the Thum Bum intrusive cluster • 

Geoche~ ical ua~a 

Drill Logs 

-1-
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The geological potential of these targets is believed to have potential 

for 3 million pounds at a grade of 0.1 percent U308-

." .-.~. 

, , 

\- '" , '':;. ~ . . 
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II. Location and Access 

The Thum Bum Mine area is located approximately 8 miles southeast of 
~ 

Big Bear Lake, California, principally in Section~ T2N, R2E of 

San Bernardino County. 

Access to the property is excellent and is made by traveling 3 miles 

on USFS gravel roads' from U.S. Highway 38 (see location maps). 

III. Land Ownership and Agreements 

The entire Thum Bum property is within the San Bernardino National 

Forest. PGE has 126 unpatented mining claims. In addition, PGE has 

obtained a 10 year renewable lease on 10 claims located by Robert 

Mindte. The Mindte leased claims carry a five percent (5%) royalty. 

In addition, Mr. Mindte has a five percent (5%) royalty on Section 33, 

the Southern one-half (S 1/2) of Section 28, the Southern one-half 

(S 1/2) of Section 29, Township 2 N, Range 2 East. 

IV. Geology 

Regional Setting 

The San Berr~rdino Mountains are a highland area 70 miles east of 

Los Angeles. The range trends east-west, measuring 60 miles by 

25 miles. The highest topographic peak, San Gorgonio, attains 

11,100 feet in altitude. Basin floors to the north and south of 

the mountains are situated at 3,000 feet and 1,000 feet respec- • 
tively. The upland region is a crenulated surface of alternating, 

east-trending ridges and valleys. Local relief ranges to 2,500 feet. 

The Thum Bum prospect is at about 8,000 feet in altitude. 

-3-
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The San Bernardino Mountains are a part of the California Transverse 

Ranges province which trends obliquely to the dominantly northwest 

tectonic fabric in the rest of the state. The range is bounded by 

the San Andreas fault along the southern margin and by sets of south-

ward-dipping thrust and high-angle faults along the northern flank. 

The eastern margin is a down-warped hinge overlapped to the west by 

Neogene continental sedimentary and volcanic rocks. Displacement 

along the San Andreas fault is right-lateral strike slip. The north­

ea~t block has shifted southeastward relative to the southwest block. 

Simultaneously, these two blocks have been colliding against each 

other. As a result, basement terrain has been compressed up and out 

to the north on the thrust faults. The Mio-Pliocene thrust faults 

have been moiified by Pleistocene-age high-angle faults. Both sets 

were cut du~ing and after their growth by branches of the regional 

system of northwest trending faults in the Mojave Desert. This 

structural tectonic setting reflects a long history of compressive 

stress from the west and southwest. 

DeSCription of Rock Unit~ 

Introduction 

Four distinct rock groups are recognized in the San Bernardino Moun-

tains: (1) Precambrian X - Terrain consisting of migmatites, gneisses 

and schist; (2) Paleozoic metasedimentary rocks; (3) Plutonic rocks 

and related hypabyssal volcanic rocks; (4) Post-batholithic continental 

sedimentar'y rocks. 



4fa 
\.~ 

, 

Precambrian Rocks 

The oldest rocks are migmatites, mylonites, gneisses and s~Qist of 

Precambrian X - terrain age (see page 8). These basement rocks, 

originally volcanic and pelitic sedimentary units are believed to 

be deposited 1680-1750 M.Y.ago. The Thum Bum intrusive cluster is 

an example of an alkalic igneous event syntectonic with the final 

stages of regional metamorphism. The high-grade metamorphic rocks 

are exposed in a narrow band along the southern range margin and 

as the basement rock in a 5 to 15 mile northeast-tr.ending belt of 

" roof pendants. This region is referred to in the Hterature as 

the Santa Ana Dome. It effectively separates the San Bernardino 

batholith into an eastern and western plutonic comrle~. 

Paleozoic Rocks 

The Paleozoic metasedimentary rocks unconformably overlie exposures 

of Precambrian rock on the Santa Ana Dome. Outliers along the 

northern margin on the range are intruded by younger granitic rocks. 

Two formations of late Paleozoic age are present: (I) The Chicopee 

Canyon formation; and (2) The . Furnace Creek formatior.. 

The Chicopee Canyon formation is carboniferous in age and is com-

posed of predominantly quartzites. Minimum stratigraph1.c thickness 

1s 1,300 feet. 

, . 
The Furnace Creek formation is Permian (1) and total up to 5,000 feet 

of calcitic and dolomitic marble. 

-7-
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, 
Both the Chicopee Canyon and Furnace Creek formations have been 

folded and locally silicified and dolomitized prior to intrusive 

activity related to the Nevada Orogeny. Igneous activity resulted 

in regional metamorphism. 

Plutonic and Volcanic Rocks 

Rocks comprising the composite batholith have an exposed thickness 

of over 10,000 feet. The batholith is divided into an eastern and 

a western intrusive complex separated by the Santa Ana Dome. Each 

complex consists of a mosaic of individual plutons which include 

small bodies of gabbro, diorite, and tonalite porhY1~ as well as 

larger masses of hornblende quartz monzonite, biotite quartz monzo-

nite, and granite porphyry. For the most part, th8 intrusive rocks 

were implaced by stoping and regional dilation. 

A hypabyssal complex in Holcomb Valley is a volcanic superstructure 

cogenetic with the San Bernardino composite batholith. Emplacement 

of the volcanics preceded and accompanied the int~lsian of the plu-
"- " 

tonic series in Cretaceous and later time. 

Quartz latite porphyry and trachy-andesite are preserved in carbonif"-

erous metasediments and as micaceous migmatites fo.:-mea by assimilation 

and reaction with the rising magma. 

Tertiary Continental Deposits 

Post batholithic rocks include continental sandstones, conglomerates, 

terrace deposits, tallus, breccias, glacial fill and alluvium of Mio-

Pliocene and Pleistocene ages. Pliocene basalt flows cap a portion 

. of the eastern margin of the range. Mio-Pliocene ~hrust faulting 

-9-
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initiated higher relief which led to the accumulation of the terrace 

deposits and landslide breccias. Subsequently, these deposits were 

uplifted along high-angle reverse and normal faults. 

Prospect Geology 

THE THUM BUM INTRUSIVE CLUSTER 

In the Thum Bum area, approximately 30 radioactive dike-like bodies 

are exposed, intruding Precambrian metasediments (see pages 11 and 

geologic map in pocket). Intrusive relationships are both concordant 

and discordant with the foliation of the schist. 

Characteristically, the dike-like bodies are small and irregular. 

Dikes that ar.e 5 to 10 feet thick and 100 feet long are commmon. 

A few of the dikes are as much as 20 feet thick and discontinuously 

exposed for 1,000 feet. 

The pegmatite dikes consist of an assemblage of quartz, feldspar, 

magnetite, and biotite. All of the intrusive bodies show moderate 

to strong radioactivity. Anyone dike may contain uranium, thorium, 

or rare-earths and/or a -combination of these elemen\:s". 

Structure 

The pegmatite on the Thum Bum claim (see page 12 ) is offset by the 

May Van Canyon fault. The May Van Canyon fault is thought to have 

approximately 200 feet of offset with the southwest block lifted up 

and to the northwest. Evidence for this is found where the fault 
:) 

cuts the Precambrian-upper Paleozoic unconformity. The upper Paleozoic 
, 
\ • sediments are preserved on the northeast block where they ~ve been 

down faulted. 

-1<>-
:;0 



The May Spring fault is a major structure that cuts the May Van 

Canyon fault to the northwest of the ore show on the Thum Bum claim. 

The area between the May Van Canyon fault and the May Spring fault 

represents a horst block (see page 21 ). 

Mapping of the Precambrian-Paleozoic unconformity has shown the Thum 

Bum intrusive cluster to be located along a broad anticline. The 

Precambrian rocks represent a window of exposed rock on the crest of 

this structure. 

Uranium Mineralization 

Surface uranium mineralization is spotty and irregular. The grades of 
16 & 

surface samples vary greatly (see pages 17). Most of the intrusive 

bodies containing magnetite lenses and the biotite schist metasediments 

directly above the magnetite bearing dikes run between 0.05 percent to 

0.2 percent cU. This agrees with the ore shipment made in the fifties. 

One select sample of pitchb.lende replacement breccia submitted by 

Robert Mindte from the Pink Jewel Claim contah~ed 2.3 percent eU30S and 
0> ,;:. 

essentially no thorium. Textural observations and the chemical distri­

bution of U and Th strongly suggest three periods of mineralization. 

These are: (1) An early primary ~ranothorite phase; (2) A later 

hydrothermal uraninite phase; 3.) At least one period of supergene 

enrichment. -'. ... 

; ~oli'shed thin section examination of the dikes reveals distinct 

-- euhedral.uranothorite grains surrounded by magnetite. Disseminated 

- throughout the pegmatites is a later uraninite-biotite phase of 

) 

-13-
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mineraiization. Gummite and yellow uranium oxides generally fill 

fractures and coat surfaces of ore samples. 
'" . 

Chemically, the ore dikes contain uranium and thorium with erratic 
16 & 

U:Th ratios (see pages 17). The uranium in the dikes is in favor 

of equivalent uranium. Selective samples of biotite schist directly 

above ore pods in the dikes contain only uranium and are strongly in 

favor of chemical uranium (see diagram on p. 15 ). This is inter-

preted as an initial hydrothermal uranium-thorium mineralization 

which has been partially redistributed by supergene processes. 

The background radioactivity of the Pre~ambrian metasediments is 

quite low. However, any place within the intrusive 'cluster, the 

radioactivity of the metasediments is two or three times background. 

This is interpreted to represent an enrichment of the metasediments 

by supergene processes from the primary source rocks (pegmatites). 

Age of the Intrusive Cluster and Initial Mineralization 

At Thum Bum, the field evidence favors ~ Precambrian age for the 

formation of the dikes. Primary uranium and thorium minerals were 

initially deposited dud-ng pegmatite synt.exis and were concentrated 

In the dikes and along foliation planes and shear zones in the bio-

tite schist. In large part, the age of the dikes is based on an 

observed truncation of a radioactive pegmatite dike by the precar-

boniferous unconformity. In addition, the main ore bearing dike on 

the Thum Bum claim is cut by a small tertiary diabase dike. 

-14-
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ROCK CHIP GEOCHEMISTRY OF 
THE THUM BUM AREA , 

(Sample Location Plotted On Following Page) 

~ 
.' , r 

SAMPLE II UzEEm eUzEEm eThzEEm MOzEEm L.EE.~ HgzEEb Rock TYEe " .. 

SeSB-60 24 23 82 ~2 10 <10 Intrusive 
SeSB-61 2 1 3 <2 330 10 Biotite Schist 
SeSB-62 680 350 260 <2 60 <10 Biotite Schist 
SeSB-63 570 430 590 <2 70 10 Intrusive 
SeSB-80 14 16 19 <2 <: 10 <10 Intrusive 
SeSB-81 550 18,5 5 <2 20 < 10 Biotite Schist 
SeSB-82 43 55 93 (2 10 <10 Intrusive 
SeSB-83 8 6 31 <2 <10 (10 Intrusive 
SCSB-84 9 5 12 <2 10 <10 Biotite Schist 
SeSB-85 39 25 145 <:2 -C 10 < 10 Intrusive 
SCSB-86 8 8 62 ( 2 ~ 10 10 Intrusive 
SeSB-87 58 25 360 {2 < 10 10 Intrus'ive 
SCSB-88 9 11 35 <2 < 10 <10 Intrusive 
SeSB-89 13 15 175 <2 <10 10 Intrusive 
SCSB-90 32 20 85 (' 2 "10 (10 Biotite Schist 
SCSB-91 4 5 105 (2 <.10 (10 Intrusive 
SeSB-92 ~ 2 2 -- 27 (' 2 < 10 (10 Intrusive 
SCSB-93 10 13 31 < 2 < 10 < 10 Intrusive 
SCSB-94 30 45 130 < 2 < 10 (10 Intrusive 
SCSB-95 10 7 24 <2 < 10 < 10 Intrusive 

Cit 
SCSB-96 10 11 3 <.2 10 (10 Intrusive 

.. ' ;. 
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CHEMICAL COHPOSITION OF THE PEGMATITES 

, 
SAMPLE ROCK ,Na2O,% K2O,% CaO,% MgO,% 5i02 ,i. Fe203 ,% A1 203,% 

~. 1l" '- SeSB-60 2.9 3.7 0.30 0.60 78.5 O.S 11.3 
SeSB-61 1.3 2.0 4.5 5.5 47.5 22. ' 13.6 
seK -62 3.2 1.4 1.8 0.70 72.5 5.2 12.7 
SBSe-63 2.5 1.3 2.0 0.10 69.0 15. 10.S 
seSB-SO 1.5 5.2 0.05 1.5 76.0 2.S 13.6 

seSB-S1 2.0 4.4 0.30 3.0 69.5 6.3 11.3 
SCSB-S2 2.2 5.9 loS o.so 67.5 2.4 13.0 
seSB-S2A 2.0 6.6 0.05 0.35 77 .0 O.S 13.2 
seSB-S3 3.1 6.6 0.05 0.30 74.0 0.3 13.2 
seSB-S4 2.7 2.3 0.10 2.1 73.5 1.9 10.6 

seSB-S5 2.7 6.1 0.20 0.30 74.5 0.7 13.4 
seSB-S6 3.0 4.3 0.90 0.20 75.0 1.4 13.4 
seSB-S7 3.4 5.7 0.25 0.35 75.0 0.9 14.0 
SeSB-88 2.5 6.2 0.35 0.65 67.0 0.6 13.2 
seSB-S9 1.6 7.1 0.05 1.9 73.0 1.4 13.2 

SeSB--90 0.75 5.S 0.05 0.50 74.5 2.3 . 12.5 
seSB-91 1.5 7.1 0.10 0.70 75.0 O.S 13.2 
seSB-92 2.2 6.0 0.50 0.35 73.0 1.6 12.S 
seSB-93 2.5 7.0 0.10 0.65 74.5 0.5 '13.S 
.seSB-94 2.1 6.0 0.20 0.45 71.0 0.9 12.2 

~ 
seSB-95 2.5 6.4 0.05 0.40 65.5 0.4 13.2 
seSB-96 2.2 7.1 0.25 0.80 70.5 0.7 . 12.S 
seSB-97 2.2 5.2 . 0.35 5.4 70.5 0.9 12.7 

-18-
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v. Exploration Model 

The geologic history of the Thum Bum project started with ~he deposi­

tion of a thick sequence of marine sediments which were subsequently 

metamorphosed and eroded during the Precambrian. Evidence for this 

is represented by the Precambrian X biotite schist in unconformable 

contact with the less metamorphosed Paleozoic sediments. 

The first episode of mineralization occurred when uranium and thorium 

minerals were deposited during pegmatite syntexis during the Precam­

brian metamorphism as uranothorite in the magnetite lenses of the 

pegmatites. As syntexis of the'pegmatites progresr,ed, uraninite was 

deposited in pegmatites and along foliation planes ~nd shear zones in 

the biotite schist. Field relationships of the pegmatites, textural 

and mineralogical relationships, and chemical distribution of U-Th 

document this early Precambrian stage of mineraliz.ation • 

. The erosional period represented by the Precambrian basement-late 

Paleozoic sediment . unconformity is the first opportunity for remo­

. bilization and supergene enrichment of the uranium. The Thum Bum 

intrusive cluster and the paleo-erosional surface was covered by 

sandstone which is now represented by the Chicopee fc.rmation. 

After deposition of the Paleozoic sediments, the erea underwent a 

~riod of Mesozoic intrusive activity. It is unclear if this event 

had any significant effect on uranium mineralization. Tertiary 

dikes are present in the prospect area and larger intrusive bodies 

are nearby. 

-19-
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The Thum Bum area was then subject to various amounts of faulting, 

throughout the Tertiary. Faults of approximately 200 feet apparent 

displacement cut the intrusive cluster and offset the mineralized 

dikes. 

TWo more opportunities for supergene enrichment or remobilization 

are represented by the miocene high-level erosional surface in the 

San Bernardino Mountains and the recent erosion which has, brought 

the dikes and the unconformity to the surface. Evidence for super-

gene concentrations of uranium is found in the relative distribution 

U and Th and variation~ of equa1ibrium in the ore. 

Based on this model, the potential for uranium deposits exist in 

three geologic environments: (1) As disseminations of primary 

uranium minerals associated with the magnetite-biotite lenses in 

the pegmatite dike similar to the pegmatites of the B~ncroft area, 

Ontario; (2) As zones of supergene enrichment in Precambrian 

metasedimentary rocks in contact with ore dikes, complex structural 

zones, and unconformities; (3) A roof pendant-contact-type deposit 

related to a hypothesized feeder chamber at the roots of the minera-

l1zed dikes at the Thum B~m intrus~ve cluster. 

Drilling 

Five shallow, vertical rotary holes were drilled near the center 

of the intrusive cluster. The location and depth of these holes 

are shown on the foUm-dng page. Drill logs are in the appendix. 

It'lii.. • 
-20-
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Holes TB-1 through TB-3 were drilled on the downdropped northeast 

side of the May Van Canyon fault to test for the offset portion of 

the· mineralized pegmatite that outcrops on the Thum Bum claim. 

TB-l intersected anomalous mineralization between 80 and 180 feet. 

This 100-foot zone contained numerous anomalies up to 0.015 percent 

eU30S. Several other anomalies above and below this zone were 

encountered. 

Drill chips indicated a monotonous succession of pegmatites and 

biotite schist. Chemical assay of drill chips (see appendix) ind1-

cates a high value of 17 PPM U, 10 PPM eU and 77 PPM eTh. Drill 

chips are believed to be mixed (diluted) and thoro~ghly wash~d, 

loosing much of the fracture-c~ntrolled mineralization. Under 

these circumstances, chemical analysis may not indicate the actual 

uranium grade intercepted but may be indicative of the cU vs eU an.d 

eTh ratios. If this is the case, much of the radioactivity in the 

drill logs is probably due to Th. However, most of the samples are 

weakly to strongly in favor of chemical uranium. 

Boles TB-2 and TB-3 were geologically very similar to TB-1. The 

drill log from TB-3 shows fewer anomalies than TB-1 which shows 

fewer anomalies than TB-I. This indicates an incL~~sing amount 

.of radioactivity in a southeast direction on the 1..1.crth side of 

the May Van Canyon fault. 

Electric logs were run on TB-3. These logs indicated the water 

• . table to be at 256 feet. Most of the gamma peaks are above ';the 
I 

) 

water table in TB-3. The peaks above the water table are inter-

-22-
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preted ' to represent remobilized supergene uranium deposited in an 

oxidized surface environment. This is also suggested by the high 

cU to eU ratios of the drill chips in TB-l which demonstrate that 

uranium is in the system and is being redistributed. 

Drill holes TB-4and 5 were drilled to test for uranium minerali-

zation a~ depth in the vicinity of the Pink Jewel uranium show. 

Both drill logs contained anomalous gamma peaks. 

Additional Untested Targets 

Five SOO-foot close-spaced holes only tested a very small part of 
>, 

the Thum Bum prospect. Many targets remain to be tested. 

A comparison of drill logs TB-1 through TB-3 indicate increasing 

mineralization in a southeast direction on the north side of the 

May Van Canyon fault. The 200-foot displacement on the May Van 

Canyon fault may have been greatly underestimated. If this is 

the case, the offset portion of the Thurn Bum dike would be farther 

to the south~ast as indicated by the increase of radioactivity in 

TB-1 as ~ompared to TB-3. There are a number of very large pegma-

tite bodies southeast of TB-1~ Additional holes to the southeast 

of TB-l are definitely warranted. 

The large pegmatite that is truncated by the unconformity produced 

some uranium in the fifties. This area deserves some drilling. In 

testing this area, the Precambrian-Paleozoic unconformity could be 

drilled' and tested for mineralization. 

-23-
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Lastly, the concept of a deep feeder chamber ' and/or large roof 

pendant contact deposits has not been tested. A good place for 
~ , 

testing this concept ~ould be to drill a deep hole on the horst 

between the May Van Canyon and May Spring faults. 

'" 

~ , 
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GEOLABS 
1100 Simms Street 
.lakewood. Colorado 
Phone(303)23~8155 

P.O. Box 10702 
Edgemont Branch 
Golden, Colorado 80, 

• 

cw-

I 
S 

A DIVISION OF 

-£ FebrUary 13, 1979 
Job: 8M16 
P.O.: 2.511 

, r 

NATURP.L RESOURCESlABORATORV. INC. 

William R. Rohtert 
Portland General Electric 
Department of Fuels Supply 
121 S. 'W. Salmon Street 
Portland, Oregon 97204 

Sample U eU 
Rock .EES. .EEl! 

REPORT OF ANALYSES 

eTh V N2fO ~ 
CaD MgO 

~ .EES. i i 

P,flJK - SCSB-234 20000 23200 20 1.1 4.4 0.11 5.8 

890 '190 30 .5.6 2.4 3.9 1.1 
n""I4, 235 86O ' 
ColA,,, 

;<&1". , ~'J f 
, . 

!: . . 

Sample Fe%~ FeO*if ll%O3 Ti02 '~ MIlO P205 

Rock 96 .lL ~ ~ -
SCSB-234 2.6 0.56 10.6 ' 0.11 0.10 65 0.40 

23.5 5.9 2.1 16.6 0.3.5 0.10 400 1.6 

A 3.5-element emi:!:"sion-spectrographic scan was run on samples 
234 and 235. 

An X-ray nuorenc~nce scan was run en samples 234 and 23.5. 

* Total Fe as Fe203~ 

, ** Fe+2 as FeO. 

Copy~ William Rohtert 

" 

ANALYTICAL SERVICES AND RESEARCH 
, " ... 

, ;' 10 \ I! ~. ~ ! 
.. 

Si02 
~ 

67.5 
.55.5 

CO2 
~ 

0 • .5 
1 • .5 

' .---



L~"PUV()od, Colorado 
Phone (303) 233·8155 

Edgemont Bra~ch 
Golden, Colorado 8040 

o 
e 

0 , 

e 

cw-

I 
S 

A DIVISION OF 

-£ December 21, 1918 
Job: 8w6 
P.O. # 2511 

,. . 

NATURAL RESOURCES LABORATORY, INC. 

Glen Kirkpatrick 
Portland General Electric 
Department of Fuels Supply 
121 S.W. Salmon Street 
Portland, Oregon 91204 

', Sample Rock U, E~ 
-!-.. ~tJ£ 
80- 85 2 
85- 90 5 
90- 95 8 

·110-115 8 
115-120 8 
120-125 14 

150-155 2 
15.5-160 9 
160-165 17 
16.5-110 16 
170-175 11 
17.5-180 3 
180-185 <2 

Or/l.1.. Cit ,p G~~ c.he,..." TIL}' 

BEFORT OF ANALYSES 

78-/ 

eU. E~ aTt!J~ 

3 12 
7 10 
7 41 
5 ~4 
4 54 
8 46 

3 22 
7 51 - 10 77 ... 

13 74 
10 52 
5 10 

<3 7 

VI EEE! 
_ .. "" ..... 

200 .- 140 
60 
50 
40 
20 

10 
<10 
<10 
<10 

60 
190 
90 

III of the above samples were analyzed by standare XRF s';C:.ln·~ (to be sent under 
seperate cover). 

~N~ 
Ronald L. Keil 

-, . 

ANALYTICAL SERVICES AND RESEARCH 
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TO: 

. RAY 

TROGRAPHIC 
Laboratory 

GEOLABS 

xxxx QUALITATIVE 
XXXX SEMl.QUANTITATIVE 
__ QUANTITATIVE 

ANA.LYTICAL ·REPORT 

, 

, r 

7J 1 Shuman Strut (nu) 

Dcn"er, ColoucSo 10203 

Pbone (303) 137·1!ll6 

Merbn L. Salmon. Manalu 

Job NWD~r 23954 
Par 1 of 13 Pages 

Dau:te--=2:..:;6,--=De=c=--.=1=9..:..7..=8_ 

SAMPLE: 8L06 80-85 

COpper ______ ~~8~0~- Iron 44000 Lanthanum Silver ________________ ___ 
Cobalt Cerium GoI ..... d ______ _ 
Nickel 21 Praseodymium 

Zin~c ______ l_6_0 __ C.esium Neodymium 
<:adUxUlui~mu_ ______ ..... ____ ..... _ Rubidhlm 150 Samarium Mercury ________ _ 

Barium 480 Europium 
Gallil1u~mLl_ _______ ___ Strontium 140 Gadolinium 
Indil~l~mU_ ..... __ ..... __ .......... __ ..... _ Titanium 1900 Terbium 
Thallitu]~mLl_ _____ _ Ziroownm 100 Dysprosium 
C;er~lul~mu-..... __ .......... ____ _ Hafcium Holmium 
Tin Thorium Erbium 
Lead 78 Vanadium Thulium 
~eni,~c _____________ _ 

Colw.ubium Ytterbium 
Jln~ony_'_' __________ __ Tantalum Lutetium 
BiSmu~L.lh-,--_____________ _ Chromium yttrium 42 
~enilU]~mU-..... __ ..... ________ _ Moly'hdennm 
Tel1urilul~mu-..... ____ ..... ______ _ Tungsten 
Brona1ne~ ________ __ UralU1UlL-
I~~e ___________ _ Man!!:a"lese 770 

~ 

The values above are estimated elemental concentrations in: 
____ per cent XXXX parts per million grams per liter 

No check 'was made for elements with atomic numbers less than 22. 

. .. OTa. A POIITION 0'" TH~ "I[P'O"TED SA ... rLtS W'LL _E ..,ILTA.NItD ON .... LR: "'0" A PE''''UD 0,.. TWO .CA". ""OM THE ",.OYE DATE. THE ..... A.NDEII 0" THI: ......... LE WILL.E "I£TAI"~D "0'' THiHTY DAY. PEHDING RECEIPT or WltfT"TEN ,NSTRUCTIO ... "Oil DISP"OSAL F"OM 
THe ADD",II:SSEII: AIaOVL 
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TO: 

GEOLABS 

XXXX QUALITATIVE 
XXXX SEMI-QUANTITATIVE 
__ QUANTITATIVE 

ANALYTICAL REPORT 

, . 

,­• 
~ 

'718 Sh~.,.an Shu' (rn ~ 
Dehver. Coloudo 802! jt~ 

; .0:. 
Pbon, (l03) 837·13 i ~t 

Mulyft L. £Almon. Man •• _ ;, 

Job Numbc:r· ___ 2_3-.:.9_5_4_· _ 
:) 

Par 2 of 13 Pages 

Dare 26 Dec 1978 
i 
1 

SAMPLE: SL06 85-90 
-- _. 

,. 

Copper 110 Iron 37000 Lanthanum 
,Silver Cobalt Cerium 
Gold Nickel 50 Praseodymium 
Zinc 130 Cesium Neodymium I 

I Cadmium Rubidium 130 Samarium -

~ercury Barium 550 .Europium 
Gallium Strontium 140 Gadoliniu m ,_ 
Indium Titanium 1100 Terbium 
Thallium Zirconium 120 Dysprosium 
Germanium Hafnium Holmium 
Tin Thorium Erbium 
Lead 93 Vanadium 'Thulium 
Arsenic Columbium Ytterbium 
Antimony Tantalum Lutetium ---Bismuth Olromium yttrium l~ 
Selenium Molybdenum 
Tellurium Tungsten 
Bromine Uranium 
Iodine Manganese 460 

-' 

The values above are estimated elemental concentrations in: 
percent XXX)( parts per million gr.uns per liter 

No check was made for elements With atomic numbers less than 22 . 

.. OTE. ;It. P'O"TIO" 0" THE R~PO"TED SA""'L~. WILL • .:: RETAINED ON FILE po" A P ..... A.NOI[ 
. 



TO: 
GEOLABS 

x:xxx QUALITATIVE 

XXXX SEMI-QUANTITATIVE 

__ QUANTITATIVE 

ANALYTICAL REPORT 

, 

ennan S'~rt (r.ar) 

Denver. Colorado 80203 

Pbone (303) 837·1396 

Mul," L. Salmon. Man_IU 

Job Numbcr: __ 2_3_9_5_4 __ _ 

P ... 3 of 1.3 Pages 

Dar.ere __ -=i:.;:6:..-=D:..::e:..::c:..-=1~9..:..7.:::B_ 

SA1tfPLE: BL06 90-95 

COpper ________ ~9_6 __ _ 19000 IrODn~ _______ -=~ ____ ___ Lanthan1Jm 
Silvcc ________________ _ 

COb~Lt ____________ __ Cerium 
GoJ~d ______________ _ 10 Nick.c.elL-____ -=:..:::.-_ Praseodymium 
Zin~c __________ ~6~3~_ ~il~J~rnu-________________ _ Neodymium 
<:adno.i\,lumWL ______________ _ 200 Ruhidi\luLJ:rnD-_______ =-:::...:::: __ _ Samarium 
~ercury ______________ __ 500 ·· lBarilul~rnD-__________ ~~~ __ Europium 
Galli1u.l.um-L-___________ _ 120 StrontiluJ.Ilrnll..-___ -===~ __ _ Gadolinium 
Indi1.1IuC ________________ _ 970 TitariJlulLrnD-______ ~~~~ __ Terbium 
ThaUium. __________ _ 

··4fe Germani1uJ.um"--______ __ 

90 Dysprosium 

Holmium 

2drconilul~rnu_ ________ ~~ __ _ 

lIafnilul~rn~ _____________ _ 

T~ 62 1nborilUJ~rnU_ __________ ~=_ __ Erbium 
Lcwi ______________ __ 

"an~dilU1LrnU-----------____ _ Thulium 

Arsenic- COlumbi.lln~rnD_ ________ _ Ytterbium 

)lo~ony------__ __ TantU1u1WrnD-____________ _ Lutetium 
Bis.mut:h ... -L-________ __ ~omiluiLrnD-______________ _ yttrium 30 
SeleoJ~ __________ _ ~olybdeQIUlWrnD_ __________ __ 
Tellurl1u1.umLl...-__________ _ T~~teeDn _____________ __ 

Bro.m;ne, ____________ _ 1JraDUluJ~rnLl...-___________ _ 
Iodine.. _________ _ ~angan~~ _____ 40 __ 0 __ _ 

The values above are estimated elemental concentrations in: 

---_ per ct!nt XXXX parts per million grams per liter 

No check was made for elements with atomic numbers less than 22. 

MOTE, A rO .. TION 0 .. T ."£' RErolltTED $AM~E. WILL ac: R~TA'NI£O ON P"LE .. OR A PII[''''OD 01" TWO YEA". FROM THE: A_OV«: DATI£. THE 
"C".'NDE'H OfF THE ........ \.,..1[ WILL.~ RICTAINED "0" THIRTY DAYS r~"L·"HG R£CIE'P"T OfT ."ITTEN INSTRUCT.ONS "'0" DISPOSAL .... 0 .. 
TMK ADO"'I:SSI:I: ".ave. 
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. ' ,): 

GEOlABS 

BL06 110-115 

~ ·· : 1 ., "c _________ _ 

';! . S4 .. ' ... c.. _______ :.:..:..._ 
• ' •. ..J .11

U1..IJmL.L-_-:-_____ _ 

" " ,. - !ry----------

J~ r"--_________ _ 

"~ , l J.Jm~ _______ _ 

. ..,illm 

·.cJ ._ 92 
· · " ·. ic 

~-------------
A •• - : • . ' oy ___________ _ 

f h"--______ _ 

~ . L .. :.' m~ _______ _ 

"t -. :J:.1e 
~---------------

XXXX QUALITATIVE 
:axx SEMI-QUANTITATlVE 
___ QUANTITATIVE 

ANALYTICAL REPORT 

Ir 15000 
OD~ ______________ __ 

COb~t~ ___________ _ 
~dkp~JL-___________ _ 
CestllDl _____________ _ 
Rubidilu.l.um-'--_____ ...::;2::..:5~O"-_ 
Barj, ... 1.umCL.._ ____ -:;:::5~7...;O"___ 
StrODtit ... J ...... m.L..-_____ · ....;:6<-.;2=-_ 
11tuUlu.J.um-'--____ ~l~l~O~O~ __ 
2drconil ... ,.um-'--____ ~1~3~0=_ __ 
lIaf~luJ~rnU_ _______ __ 
1r.borj~ ________ __ 
"ana~luJ~rnu_ ________ _ 
~lu~bilwJ~rn~ __________ _ 
Tan.ta'(\J .... rnLLL. ________ _ 
Chromium.... ________ _ 
~olybden'uJ.urnCL.._ _____ _ 

Tun~un~-------~ 
Urani~~ltD~ ________ 5_4 __ __ 
~ang"3l.t1.es,.""--------'2=-3=O---

7) 8 Sh.rman S\ru\ (rut) 
D.nver, Colorado 110203 

Phone (303) 1131·J 39(; 
Merlyn L. Salmon. Manaur 

Job Number 23954 

Par 4 of 13 Pages 
Date 26 Dec 1978 

~ibaD1Ul~0lu_ __________ __ 
<:erilul~tDu_ __________ __ 

PraseodyD1ilwl..IJOl~ ____ __ 
~eodynlllu)~mu_ ______ __ 
SaD1arilu)~tDu-____________ _ 
Europiuxn ___________ _ 
Gadolinitu1..utDCL.._ _____ _ 
Terbi,u1..IJ0lu-____________ __ 
J)ysprosi,u1..IJtDu-________ _ 
IIOlOlilu.l..IJDl~ ___________ _ 
Erbinu..IJDl~ _____________ _ 
1rbuJiluJ~Olu_ _________ __ 
lrttecbilu)~rnu-_________ _ 
Lutetitu1..IJDlu-_______ _ 
1(~lwJ..IJtD~ _____ 7_3 ___ 

The values above are estim?~ elemental concentrcltions in: ____ per cent XXXX pacts per million grams per liter 

No check was made for ele.ments with atomic numbers less than 22. 

' . -.~ - . ~ - - .... OP T .. & IItEPONTED .A"P'L~. WILL eE "~AtH':D ON ""Ltr POR ... PIERIOD Oil' TWO YEARS .. RO .... THE A80VE DATE. TNE 

- Me SAM'-La WILL.a: RETAINED PO .. TH ... ·' ·,. ,.:JAVS "~ND'HG "ECllr:lrT OP W"ITTEN INSTRUCTIONS .. 0111 DISPOSAL ""ON 

•.. ~ . - ',DOYlE. 



TO: 

XXXX QUAUTATIVE 

XXXX SEMI-QUANTITATIVE 

__ QUANTITATIVE 

ANALYTICAL REPORT 

, , 

'nil Shuman Strut (nu) 

Denyer. Colorado 80203 

"bon. (303) 837·JlI96 

Merl)'n L. Salmon. Mana"" , 

GEOLABS 

Joh Numher __ 2_3_9_5_4 __ 

Par 5 of 13 Pages 

26 Dec 1978 ~-U~ ________________ _ 

SAMPLE: 8L06 115-120 

- - - -- _._ - -

Copper 36 Iron 14000 Lanthanu m 

Silver Cobalt · Cerium 

Gold Nickel ' Praseodymium 

Zinc 81 Cesium Neodymium 

Cadmium Rubidium 180 Samarium 

Me.:cury Barium 650 Europium 

Gallium Strontium 110 Gadolinium 

Indium. Titanium 1100 Terbium 

Thallium Zirconium 110 Dysprosium 

Germanium Hafnium Holmium 

T;,n Thorium - 23 Erbium 

Lead 81 Vanadium Thulium 

Ars~ic-- 26 Columbium Ytterbium 

Antimony Tantalum Lutetium 

Bismuth Chromium Yttrium 50 
Selenium Molybdenum 

Tellurium Tungsten 
B,romine Uranium 
IodlQ~ Manganese 260 

;. 

The values above are estimated elemental concentrations in: 
per cent XXXX parts per million grams per liter 

No check was made for elements with atomic numbers less than 22. 

-
.. OT., .- P'O"TIDN or THE IOIIE.-o .. TIrU &A""LEa WILL a.: .. IETAINED ON riLE ro .. A ,.IE .. IDD or TWO VIEA". rllto .. THZ AaeVIE DATIE. TN It 
"aNAfH'tO~" 0". THE SAMrLE WILL at: RETAINED rOlf THUtTY DAYS PENDIH", "~CE'r'T OP" WR"TTK." 'MSTAUCT.ONS FDA DISPOSAL. .... 0 .. 
THe AI:)D"EIISEC AaeVIL 

L.. _____ .. ~.~ _____ • ____ ,_. __ ~ _ _________________ _ .... ~...,...-----~_f .. ....---.. ... . -- --..... -:--~"" 



.' "~" -';J C ( r-. , RftY ,1. . 
~£c TROGRAPHIC 

" Analyucal Laboratory 

TO: 

GEOLABS 

SAMPLE: 8L06 120-125 

COpper _____ 7!....:5~_ 
Silver ________________ _ 
Gold~ ____ ~ ______ __ 
2dn~ ___________ ~46~ __ 
ea:dmi1uJ.l.Jmu-______ _ 
~ercury ______________ _ 
GallhuJ.l.Jmu-_______ __ 
Inditu)~m~ ___________ _ 
Thalliuuu..mLL.... _________ _ 
(;erD1aDi1u1u..0lu_ ____________ _ 

Tin 

Lead 100 
~eni.~c __________ =1~9~_ 
Jln~ony ____________ __ 
Bismuthu.a.. ___________ _ 
Seleninu~mu_ ______________ __ 
T e1lurinu~m.u... ______________ _ 
BroDa1n~e __________ _ 
Iodin~~ ______________ __ 

XXXX QUAUTATIVE 
XXXX SEMI-QUANTITATIVE 
__ QUANTITJl TIVE 

ANALYTICAL REPORT 

Iron 11000 
CObaltL ______________ _ 
Njck~e1L._._ _____ _ 
~iluJ~rnDL ________________ __ 
llubidituJumL-______ ~2~7_0 __ __ 
Barilul~rn~ ______ ~3~9~O~ __ 
Sttonti,u.J .urn-L-____ ---.:1=.3..=O'-

. ~ Tj~tulu..rn.u... ______________ __ 
Zir,::oninuu..m.u... ________ ....;8~O-"'-__ _ 
Hafni,ul~rnDL ______________ __ 
Thorit~J~rn.u... ____________ __ 

,,~~d~.t~lu.m.u...------------__ _ 
~lun1bituJ~m.u... _________ _ 
Tantallul~DOLL.... ____________ _ 
CJarOtoituJu..DO.u... ____________ _ 

MolybdcnluJ~DOLL.. ________ _ 
Tun8$ten~ ____ ~ __ __ 
{]ranil~JnaUL ________________ _ 
Manganese ___ 1_8_O __ _ 

718 Shrrmln !.t,.pt (~I') 
Denvu. C .. l",.do 80203 

Phone (303)B31'1396 
Merl,.n L. Salmon. Man.,u 

Job Numbcr· __ -=2:.:3:..:9:..::5::....4-=--_ 
Par 6 of 13 Pages 

Dslcc«c,--_2_6_D_e_c_l_9_7_8_ 

Lanthannm 
Ceriu'm 

Praseodymium 

Neodymium 
Samarium 

Europium 

Gadolinium 

Terbium 

Dysprosi1l m 

Holmium 

Erbium 

Thulium 

Ytterbium 

Lutetium 

yttrium 36 

The values above are estimated elemental concentrations in: ____ per cent XXXX parts per million grams per liter 

No check was made for elements with atomic numbers less than 22. 

"OT •• A .-oRT.ON OF THE RI['P'ORTE.D .AM ....... ES WILL .IIE ItCTA'"IE'D ON "'ILII PO" A rW;II'Ic:."'tD Of" TWO YIEAR. "'''OM TH~ A.OV~ DATE. THE 

. ltaMA'NDItR 01" THE SA .. r~ WILL aE R£TA'NED FOR TN •• Y'Y DAYS rENDING !'WE-CIt',.,T 0'" W"'TTI!:N INSTRUCTION' 1"0" OIS"OSAL .... 0 ... 

,,"a ADD .. ESSEIl A.OVL 

'i 
I 
! 
I 
1 

\ , 
i 

! 
! 
i 
! 

.-~~. 
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~ \ . --' .. ~, ..... ~ 

,i ";:oGRAPH1C 

Laboratory 

TO: 
, GEOLA.BS 

XXXX QUALITATIVE 

XXXX SEMI-QUANTITATIVE 

__ QUANTITATIVE 

ANAL1:"TICAL REPORT 

, 

PhOM (303) 1137·1396 

M.nl)'n L. Salmon. Mana&u 

# • 23954 
Job Nam~r'_--==-=-=-=~ __ __ 

Par 7 of 13 Pagrs 

Dar.e.u-=2.=.6....,:De::.=.:c=--.=1=-::9:..:..7-=8_ 

SAMPLE: SL06 150-155 

Cop~ ________ ~6~3 __ hOlun ________ ~9~4~O~O~_ ~ibanulJ~rnD-________ _ 

Silver ______________ __ 
CObalt~ ______________ _ CerilU]~rn~ ______________ _ 

GoJd"--_____ _ Nicke:J..l __________ _ Praseodyolllul~rn~ _______ _ 

Zin ... '-_____ --=8:.:::6~_ ~ilUJ~rnU_ ________________ __ ~eodynlllUlDm~ ________ _ 

cadmiuumL-____________ _ Rubidhu1..um ....... __ -'--___ B_O __ _ SaDaarilul~rnD_ ______________ _ 

~uouy ____________ __ BarilJu.um~ _____ __=l:.;:l=-O=O __ Europilul~rn~ ______________ _ 

Galliu .... mUL. __________ _ StrontilJu..urn~ ____ _=1..,9"-O=___ (7adolUll'ulDrn~ _________ __ 

Indi,uJw.Du-______________ __ Ti~lul..urnL-______ ~4~8~Q~_ Terbitul~rn~ _____________ __ 

Thallium-'--_________ __ 

'~ ' C7ern1allilul~rnU_ ______ . ______ _ 
ZirconiJu]~rnu-____ ~2~1~O~ ___ 

IIafnJIUl~rnD_ ______________ _ 

Dysprosium.. _______ _ 

IIololl1Ul~rnD_ ______________ __ 

Ti,~D~ ______________ ~ __ Thorit~]~rnu_ ______________ _ Erbiun~rnD-___________ _ 

~~d _______ ~5L7 __ VanadiulJurn.lJ... ______________ _ Jr.bu1ilu)~rnD_ ______________ __ 

~etUc-_____________ _ COluXnbi1lJ1UrnU-_______ _ Ytterbiu,lIrn~ _______ _ 

Jln~ony ________ _ Tanta11lJJurn.lJ... ______________ __ Lutetinu~rnD_ ______________ __ 

Bisc:ruth __________ _ CJlronoJ1Ul~rnU-________ __ ytuilu~Drn~ __________ 2_5-'--___ 

SelenituJ~rn~ _____ _ ~olybdentuJurnL_ _____ __ 

Tcl!W'il ... J.LIm~ __________ __ Tun~teun------------

Bromine ___________ _ U~t~l~rnu_ ______________ _ 

IG~me, __________ _ Manganesc:.e ___ 2~40_=__ 

The values above are estimated elemental concentrations in: 

_____ per cent xxxx parts per million grams per liter 

No chp.ck was made for elements with atomic numbers less than 22. 

-
NOTr. •• ,ro .. T.ON 0 .. THE "EP'OftTR:D .A"'~LE. W.LL _E "ETA'HED ON "'LI( "0" A ~E""OD 0" TWO .... EA ....... 0 ... THE A_ovE DATE. THE 

"1E1I4.'NDIE" 01" TH~ S"MrLC WILL 11: 1; "ETA'NED "'011 THUtTY DAY. reNDING "&CE'P'T 0" WRITTEN INSTRUCTIONS r-OR DlsrOSAL .... 0 .. 

"YMII AOD"': .. ':E A_OVII.. 
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" ~ , 

. ~ y£SCENT 

/ RAY 
f'~/ 

'718 Shennan St,." (,.u) 

~n.,.r. Colorad<l 10ZO. 

,lEe TROGRAPHIC 
Phone (303) 1137.11116 

, Mnl,D L. Salmon. Manaau 

/. nalytica1 Laboratory 
.xxxx QUALITATIVE 

TO: 

GEOLABS 

.x:xxx SEMI-QUANTITATIVE 
___ QUANTITATIVE 

ANALYTICAL REPORT 

.. , 

Job Number ___ 2_3.....:9:.....5:.....4...:....-. __ 

P .... 8 of 13 Pages 

Dar.~e~2~6-=D~e~c-=1~9~7~8 __ 

SAMPLE: BLOG 155-160 

COpper ____ ·-...;;:..6.=..,9_ IroO--, ___ ~7~2~0~O~_ LantbantJu~rnU_ ____________ _ 

Silver: ____ ...,..-___ _ CObalt~ _________ _ Ceriuu~rnLL· ________________ __ 

Gol~~ ______________ _ Nick.""e1"--______________ _ Praseodymiu u~rnu_ ____ --.,. __ _ 

Z1n~~' __________ ~3~B~_ ~iluJ~rnu_ ________________ _ NeodynllluJ~rnL-________ _ 

Cadnlluu~h~" __________ _ Rubidh ... , ..... rn.L--______ 2 __ 2~O--- Samarinul.l.rnu_ ____________ __ 

~ercury __________ _ Barin .......... rnL.L-_______ ....:7:....;2=O=-_ ~uropilUJ~rnD---------~----
CTaUUllu~rn~ ____________ __ Strontil"'1 .... rnu_ _______ l"--3 ..... Q...- GadolinituJ~rnUo._ ________ _ 
Indillu~rn~ ________________ _ Titaru.llwUoJrnLl....-_____ -=1c=:6;....::O TerbiluJ~rnu_ __________ ~ __ __ 
1r.balliluJ~rnu_ ______________ _ 2J~n1llu~rnLl....-______ ~6~3=-__ . DysprosituJ~rnUo._ _______ _ 
C;er01anilU)~rn~ __________ __ lIafndtu]~rn~ ______________ _ FlolmiluJ~rnUo._ ___________ _ 

Tin 1r:bori,uJ~rnu_ ___________ 5_4 __ __ Erbinu~rnLL_ ________________ _ 

Lead 72 V anadiu ...... rn"""-____________ __ 1r.bulilul~rnu-____________ _ 

~eni~c ________________ _ COhltmbiu, ..... rnLL.-________ _ 1rtterbiluJ~rnu_ ____________ __ 

~~ony ___________ __ Tanta11 .... J~rn~ ________ _ Luterlnu~rnLL_· ______________ __ 

Bisrnuth ... "'--___________ _ )r~tul~rnUo._ ________ 1 __ 8 __ __ 
SeJenillu~rnD_ ______________ _ ){oIybdea' .... J~rn~ ______ _ 

Ten~lul~rn~ ____________ _ Tungsun~ ______ __ 
Broalln~e ________________ _ tJra~~ ________________ _ 

lodine~~ ____________ _ ~aagan~--____ =1=3=O~-

The values above are estimated elemental conce;'1trations in: 
_____ per cent xxxx parts per million grams per liter 

No check was made for elements with atomic numbers less than 22. 

MOTE .. A POIIT'ON Of' "r"~ "E~"TIED SA ....... ES W.L .... aE RETAINIED ON PILE "0_ A P~"IOD 0' TWO 'YEARS P"ON TH£ "aovE DATE. THE 
.... A ... OIt .. 01" TH': SAMPLE WILL a£ "~TA'''~O pon "'"I"'I"Y DAYS PEND'"C, lltE:CEIfI'Y 0'" WRITTEN INSTRUCTIONS FOA DIS,a-OSAL "IItON 
'nt& ADO"ESSI:I: A.OVL 

• _ . • - .-- _ ~.-ttIII&J ... 'ft"~ • • .,., 



/'1lESCENT 

/'ft./ RAY 

/ SPEC TROGRAPHIC 
'., -v\nalyuca1 Laboratory 

TO: 
GEOLABS 

SAMPLE: BL06 160-165 

,(j 
e 

COpper __________ ~5:3 __ _ 
Silver· ________ _ 

~J~d ______________ _ 

Zinr~ _________ ~6~3~ __ 

CadlxU'UJ~mu_ ______ __ 

~ercury _________ _ 

~Uy~mU_ ________ __ 

IndilUJ~mU_ _____________ _ 

Thalliu ... ..uml.L-______ _ 

C;crD1aniJuJwmu_ ______ _ 
~U1 .. ________________ __ 

Lead 63 
~enJ,~c _________ __ 

XXXX QUALITATIVE 

XXXX SEMI-QUANTIT ATIVE 

__ QUANTITATIVE 

ANALYTICAL REPORT 

5900 Iroun~ _________ ~~~ __ _ 

CObal~ .... ______ _ 

10 Nicke:.l...l _____ ~ __ _ 

~i,u)~rnu_ _______________ _ 

210 
" 650 Bari,u)~rnu_ ________ ~~~ __ _ 

120 StrontiuUl.LmU-___ ...;:::.=-=~ __ 

Titaru1u1l.Lml.l.-______________ _ 

110 ~rconiJ~l~mu_ _________ _ 

Hafru,u1l.Lrnl.l.-____________ __ 

130 1r.boriluJ~mu-________ _ 

"anadU,uJurnu_ _________ ___ 

COluXnbi,u).JJrn~ ______ _ 

, 

7JII Shprm.n S" .. , (,par) 

Drn"r •• Colorarlr, 110203 

Pbonr(303)83~J396 

Mrrbn L. Salmon. Man.,.,. ) 

Job Number ___ --'2:...:3~9_=5:....4~_ 

Par 9 or __ 1_3 __ .... p • ges 

Date 26 Dec 1978 

Lanthanum 

Cerium 

Praseodymium 

Neodymium 

Samarium 

Europium 

Gadolinium 

Terbium 

Dysprosium 

Holmium 

Erbium 

Thulium 

Ytterbium 
Jlnciznony ________ _ Tantallu)~rnu-___________ _ . Lutetium 
Bismuth. ______ , eJiromi' ... l..urnU-____________ _ yttrium 59 
Seleaiuxn~ __________ _ ~olybdenl~Jum~ ______ _ 

TeJluri·""n.JJml.L--_________ _ Tun~teun~-------------
Brt:aninf"~ _______ _ 1Jrand'ul..L.1rn~ _______ _ 

I~~in~ ____________ __ ManganeselC:---__ 1=9.=;O __ 

The values .above are estimated elemental concentrations in: 
____ per cent XXXX parts per million grams per liter 

No check was made for elements with atomic numbers less than 22. 

NOTtE • • ~"TIO'" 0P' THtE RtI"ORT&D S.MPLI!S WILL .11: RIP:TAINED ON PILI: POR A PERIOD OP TWO VI[A". PROM -ntl: A.OVI! DATE . THE 
ftEM"NOr;" 0'- TH~ .A. ..... LE. WILL a1: "IE'T,A."R:D "0111 THIRTY DAYS rl:HDIHG RECEIPT OP' WRITT~" INSTRUCTIO"S .. OR OlSP'OSAL .... 0 .. 
-ntll: AOD,,':SStlE Aaave. 

~--~---,.-----------; ,...­... 
-" " -~'--- -.--- ~ .. 



,,1)( RAY 
.I 'PEe TROGItAPHIC 

Labo.::atory 

TO: 

GEOLABS 

SAMPLE: 8L06 165-170 

COpper ____ ---:3:...;O:....-_ 
Silver ________ _ 
~ld~ ______________ _ 

Zin~~ ____________ ~8~6~_ 

<:adDDitu]~~u_ ______________ __ 
~erauy _______ . ______ _ 

Galliu .... m"'--______ _ 
Indiuu~m~ ________________ _ 

Thalliu .. ..LJmLl.-______________ _ 
C;erDDaninu~nzUL· ____________ __ 

Tin 
~.~d ___________ 3~2~_ 
~eni~c ________________ __ 

01 · 

Jln~ony-------------
BUIDUtuh.L-_________ _ 

Seleniuu~Dl~ ______________ __ 
Tel1uri'y)~nn~ ______________ __ 
Brotnin~e ________________ __ 
Iodin~~ ______________ _ 

XXXX QUALITATIVE 
xx.xx SEMI-QUANTITATIVE 
__ QUANTITATIVE 

ANALYTICAL REPORT 

Iroun _______ .....;4...:.7.....;O.....;O:...-_ 
COb~tL ____________ _ 
NickelL ____________ _ 
~it .. J~nnu_ ________________ __ 

Rubidiuunn"--____ ---..;2;;:..:1:::;;..O~ __ 
Baclllu~nn~ ______ 6_9~O __ _ 

SttoncilUJ~nn~ _____ ~8~1=__ 
TitanilllIL-_________ _ 

~COnilUJ~nn~ ________ ~7~9~ __ 
Hafnilyl~nnU_ ____________ __ 
1rhorillU..LJnn~ __________ 4_8 __ 

"ana(UtuJ~rnu-______________ _ 
COIUXDbitul~nnu-____________ _ 
Tan~tu]Dnn~ ____________ __ 
~oaUtuJ~rnLl.-____________ __ 

~oIybdentulLlnn~ __________ _ 
Tun~te.~n~ ___________ _ 
tJrandluJ~rnu-______________ _ 
~anganes~e ______ 6 __ 3 __ 

.. 

'Us Sberman SL~tl (rur) 

Denver. Colorado 110203 

Pbon'e (303) 831·1396 

Marl"n L. Salmon. MaJl8,u 

Job Nnmber· __ ...::.2:..:3::..:9::..:5:....4-=--__ 

P ... 10 or 13 Pascs 

Da.~e __ ~2~6--=D~e~c-=1~9~78~ 

LanthantulDrn~ ______ ;3~8~ __ 
Cerilul.IJml:L... _________ .....:8~8 
PraseodyaU1u.Jum.L-_______ _ 

~eodyaU1UJ.lJnnl:L...---____ __ 
SaLnari,U1.IJrnl:L... ____________ _ 
EuropilU1LrnD-______________ _ 

G-d.dolininu~rnl:L... _____ _ 
Jrerbi~tl~rnDL ______________ __ 

Dysprosiun~mDL ______ _ 
lIoIaUnu~Dlu-________ __ 
Etbiu\l~rnDL _______________ _ 
1rhu1itul~rnU-______________ __ 
1(tterbitul~rnDL ____________ __ 
Luteatu1LmD-__________ __ 
y~uDrnL-_______ ~5~1~_ 

The values above are estimated elemental concentrations!n: 
~ ____ per cent XXXX parts per IIlillion grams per liter 

No check was made for elements with atomic numbers )es:s than 22. 

"OTE, A I'O"TfOH 0" T M :IE "':PO"TII:D S""~LE. WILL .~ A':TAIHED ON PILK. "0" At. PE"'OO Or' TWO ·'- €,.."S FltO" THE A.OVE DAY" . THe: R&NAIHOE" 0' THE" SA .... L. .. W'LL.E. "~TAINtCD PO" THIRTY DAYS rI[ND.Nc;. RECEIPT 0" WR.TT£It INSTRUCTIONS "-0" DISPOSA.L "'''0 .. 
TH& ADD"~EE ~-...:. 

, ..... . - .- i. . - . ~.-....-- ... ...-. .~. 



TO: 

TROGRAPHIC 
Laboratory 

GEOLABS 

XXXX QUALITATIVE 
XXXX SEMI-QUANTITATIVE 
__ QUANTITATIVE 

ANALYTICAL REPORT 

, . 

Denver. Colorado 110203 

'hone(303)83~1396 

Merlyn L. Salmon. Manalu 0 

Job Numbel' __ 2_.3-,9_5_4 __ 

Par 11 of ·13 P"gcs 

Dapu:.e _=2=6---.:D::;..e=c=--..:1::..!9:;..:.7-=B;... 

. I SAMPLE: · BL06 170-175 

Copper 63 Iro,un _____ l_o_O_O_O __ Lan~an'u).LImU_ ________ 8_0 __ __ 
Silver CobaltL.. _______ _ cerilul~DlU-________ ~1~9~OL-__ 
Gold NickeLI __ ...:...... __ --.:;~_ Praseodymi1uJ.LIDlLL-_______ __ 
Zim- 66 ceSilUJ~Dlu_ _________ _ NeodyaUlul.L1Dl~ _____ _ 
Cadmium R·ubidh .... l ..... Dl~ ____ 1_7_0 __ Samarhu1.l.Jmu...... __________ _ 
Mercury · .Barhu1.IJmLl....-______ 6_2_0 __ EuropilUl.LIrnu-______ ~----
Gallium Strontil .. 1~Dl ..... · ___ -..::160 Ciadolioi,ul~rnu-______ _ 
Indium Tiuuuuu~mu_ __________ _ Terbi1u1.LImu· ________ _ 
Tballit,m 

~ Germanium 

Tin 

Zirconiuu.LIDlLl....-___ ~l~l~O __ 
lIafnilul~Dlu_ __________ __ 

1nhorjluJ~Dlu-_______ _ 

D-/sprosinu.LImu-_____ _ 
lIolmiluJ~mu-_____________ _ 
Erbinu~rnu-_______ _ 

Lead 88 "anadiluJ~Dl"-_________ _ 1rbuli1uJ.LIrnu-__________ __ 
Arsenic-- COlumbinuwDlLL-_____ _ ~tterbiu.~Olu_ ________ _ 
Antimony Tantal1u1.LIDlI..L-_________ _ Luteti1uJ.lJOlLL... ___________ _ 
Bismuth. ~OmUluJ.LIDlLl....-_______ _ ~~lU1UmL-___________ 3~8 ___ ___ 
SeJeniw-n ~oly~enl .. 1~Dl~ _____ _ 

Tellurium. Tun~teun~-------
Bromin.e.. lJranJJu1.LIDlLl....-___________ _ 
Iodine... ~anganes~e ____ 2_6_0 __ 

The values above are estimated elemental concentrations in: 
- ___ per cent. xxxx parts per million grams per liter 

No check was made for elements with atomic numbers less than 22. 

NOTIIE. A ro~"' .IOIM OP' THE R£fII'ORT£D .A"P"_~. WILL .~ "~AIH~D ON PILE 1"0" A PE",OD 01' TWO YEARS ""OM THE A.avE DATE. TH£ I 
...... tu .. a ... " 4~ TMr. ." .... L.E WILL all: RIE"T"'NED "'0" THIRTY DAY. PIENDING "~CE.'''T 0" ... ITTEN INSTRUCTIONS "Oft DISP'05AL ",,,OM I TN. ADORE'!:.': "'_OVE. 

..... '_ . ~.,....._ .... ___ ' 
, . -



0: 

RAY 

TROGRAPHIC 
Laboratory 

GEOLABS 

XXXX QUALITATIVE 

XXXX SEMI-QUANTITATIVE 

__ QUANTITATIVE 

ANALYTICAL REPORT 

7)1 Shennan 5\,...1 ( ... at) 

D~nyer. Colorado 80203 

Pbone(303).3~J396 

,Med),D L. Salmon. Man_lu 

, . 
Job NUDlbe.r_....:.2;:.,:3:;.,.:9:.....;5=-4....:...-__ 

p.v....;;1;;;..;2:::c-___ of 13 Pages 

Date 26 Dec 1975 

SAMPLE: SL06 175-1BO 

COpper ___ ----'l=l=o~_ houn _________ '~J'~IO~O~O~ __ Lan~ban'Ul.uOl~< _________ __ 

Silver ________________ _ CObaltL ______________ _ c:eril .. I~Olu_ ________________ __ 

GoI~d ______ _ Nickell..--________ 7_4 __ . Pra. .. eodyrDU1 .... 1.u0lLL-_____ _ 

2Jn~c __________ ~1~9~O~_ Cesi1u1
..u0lLL-______________ _ Ne<xiynllt.~JOl~ __________ __ 

CadLoil~l~Ol~ ____________ __ Ru bidi1u1uOl.L-__ ........;1"'-=S..::::O'---- Samari lu1..umU-. ______________ _ 

Mercury _________ _ BarilUJJ..10lL-_________ 4~9~O=_ __ Europilul~Olu_ ______________ _ 

~ilUJ~Olu_ ________________ _ Stronti lu.1 u-0l"'--_____ -=2::..;;8:;....;O"'-_ Gadolinitu.1.u0l.&..-____ --'-___ 

Indil~J~Ol~ ______________ _ 1ri~nilUlJ..10l.L-_____ 2_0_0_0 __ __ Terbitul~Olu-______________ __ 

•• Tball it .... l.uOl.&..-____________ -

C7erDlanit .... l.uOl~ ________ _ 
Zirconh .. l.u0lu-______ ""'S""'8<--_ 

lIafnil .. 1~0lu_ ______________ __ 

Dy.s proSitu1.u0l'-'--____ _ 

IIclull .. lI~Olu-______________ __ 

1r.bori1uJ..u0lu_ ______________ __ ErbilUl~Dl'_'__ _________ _ 

~d~ __________ 1_1_0 __ _ "anadiJUl..uOl~ __________ _ 1rbu1itul.uOl~ __________ __ 

~eni~c ________________ __ COlumbitu.1 0llLL.-_______ 2....:;.5 __ _ 1(tterbily]~nnu_ ______________ _ 

Jln~ony __________ __ 1ranta11ul~0lu-________ ~ ____ _ Luteth ... J..IJmu-. _____________ __ 

BisDlutbwLL-____________ _ ~rorDUluJ.uOlu_ _______ '_-_' ____ _ 1{ttrluOl~ _______________ _ 

~enilUl~Olu_ ______________ ___ !{olybden1u.1 u-m"'--_______ __ 

1re1lurilwJ~Olu_ ______________ _ Tungsten~L&.' _________ _ 

BroD1Un~e ________________ __ lJraniluJ~Olu-______________ __ 

Iodin~e _______________ _ !{anganes~e _______ 6_B_O __ _ 

The values above are estimated elemental concentrations in: 

_"_ ___ per cent XXXX parts per million grams per liter 

No check was made for elements with atomic numbers less than 22. 

NOTC. A "OATION OP TH~ "~"("tTCO ."M"L~. W.L", .~ "~TA'"~D ON ...... E .. 0 .. A .. ~ ... OD 0" TWO Y~A"S .... OM TH.~ A80V~ DATe. THE 

aCM"'tHDIE" 01" THE SAMra..: WILL .1[ R£TAIHCD rON THIRTY DAYS PENDING. RI[:CI[IPT 0"- WHITTlE ... '"STRUC:TIOHS "OR DISP'OSA'- ". .. OM 

THe ADD .. CSSEE A80ve. 
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,. 
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TO: · 

v RESCENT .' 

RAY • 

TROGRAPHIC 

Laborato'Y 

.GEOLABS 

XXXX QUALITATIVE 

XXXX SEMI-QUANTITATIVE 

__ QUANTIT ATlVE 
. ,' 

ANALYTICAL REPORT 

Den .. er. Colorado 80203 

'bone (303) 131-1396 

, MerlFft L. Salmon. Man.'el 

. . 
... 

, r 

Job Nambcr 23954" 

Par 13 o( . ~ 13 . Pages ' . 

I).te 26 Dee 1978 ~ 

SAMPLE: 8LOG 180-185 

Co 96 
ppu-----------------------------

Iroun _________ 4_2_0 __ 0_0 __ _ LaQthanj~lmUL __ ~--1-1_0--··-· - . .. 0°. ._ 

Silvu ______________ __ CObalt~ ______________ _ C.erh ... l ..... m.&..-____ ·_2_5_0_· --
" , 

GoI~d ______________ __ NickeC.lI'---___ ......::1~7_=O~_ 
.. 

Praseodymi1u1.J,JmLL' _____ . " , 

Zinc ___________ ~2~40~ __ _ ~il ... J~nnU-_______________ __ ~eodynUl ... 1 ..... mL-_____ __ , . 

, Cadmil ... l...,m'-'-_______ _ 

~erauy ______________ _ 

<ia1lil ... 1~nn'-'-_______________ __ 

Iodil ... 1~nn'-'-______________ __ 

~e' : Thallh .... l .... mL-__________ _ 

C7ermaniJul~nau~~ __________ _ 

Tin 

Lead 

~~c_' ______________ _ 

)ln~ony ____________ __ 

Bismut:"b"'-_______ _ 

SelenJl~l~DDu_ __ , _______ _ 

1relluril ... J~DDu_ _______ __ 

B~~~e ___________ __ 

lodin_e ________________ _ 

RubiditLLJJ..Im.J..-____ --"l .... l!LQ~_ 

BariJ ... lunnL-______ ~3~1:O=-__ 

Strontil ..... 1 ..... nn"'--____ ..::2::...::7_0~_ 

Ti~rUl ... 1~m~ ___ ~1~6~O~O~ __ 

Zirconh ... l .... mu-_________ 6_8 ____ _ 

lIafnil ... 1.J,JnnLL-_~ ________ _ 

, . 

·Thoril ... J~nou-__________ __ 

"anadUl ... 1~nnu-_______ ~ ___ _ 

" :. COlumbiJ ... l .... nn .......... ______ __ 

Tantailul..IJnnu-·· _______ ~ 

~olybden'~]..urn~--------

1run~~~enu---------------
l1ranJlul~rnu_ ______________ __ 

~anganes~e _____ l_4_0_Q __ __ 

Sar.narilu· i~Olu_ _____________ _ 

F.uropiUID~ __________ __ 

Gadolinitu1..um"--______ ......:. 

1rerbiluJ~nnu-______________ _ 

l)ysprosil ... J..uOl..&.-__ ~ _____ _ 

H"lmil ... J .... Olu...-__ _ 

Erbiu~OlL-_______ ~_ 

'1rbu1it ... l..Llm'-'-~~--
-, 

'y tterbi1u1 ..... 0lLL... _______ _ 

Lutetiu~nn~ _______ _ 

"~lyJ~rnu_ ___________________ _ 

• The values above are estimated elemental concentratior1S in: 

____ per cent XXXX parts per million gl-aIIlS per liter 

No check was made for elements with atomic numbers less than 22. ' 
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S1',.\TE OF CAL J Hl\-(N I A 
LOCATION CEf<'rIFI Cl\'rE 

Lod e Claim on Public Dumain 

~n '97.11 .. -:1H38 

KNOW ALL MEN BY T HESE PRI':SENTS, Tha t Glen Kirkpatrick, Agc·nt 
for PORTLAND GEN EP.AL El.ECTRIC COMPANY has located P.J.5'd Lode 
Mining Claim situa ted on land belong ing to the United Stat.es of 
America 1()cated· i T.M''''~A>~~ ~/4 , S e ction&j, T .... N, R.le', SBM, Big 
Bear Mining Distr5_ct , S an Bernardino County, California and by 
this: certifi~ate .<, Dng \ >l i th t h e right of discovery and location 
claim 1500' feet, 1 ,1'rwar a nd hori zon tC'll measur e ment a long the 

. vein thereof, witn al l i ts dips a n d a ngles and variations as 
a-llowed by law" t Of?tJ t.her with 300 feet on each side of the middle 
o~ said_vein at th0 s u r fa ce, a nd all veins, lodes, ledges, 
deposits and sur f.,;,c e grou nd within the lines of said claim with 
the discovery be i m ;l;z.D fee t IIiE of th t~ /iI :.t.-I End Center, the general 
course of this: cl",-.lm be i ngloJ.5 '"rC descr ,i bed by metes and bounds 
as follows: 

Beginning a t 
Thence North 
Thence South 
Thence South 
Thence 
Thence 
Thence 
Thence 

" 

North 
North 
North 
South 

U;e Discovery 
:) 7 ° Erlst z.,J feet t o t he East End Center; 
3 3 Q East 300 f e et to the Southeast Corner; 
5 7 0 We st 1500 f e et to the Southwest Corner; 
]]0 We st 300 feet t o the West End Center; 
3J~ West 300 f e et to the Northwest Corner; 
57~ East lSOO feet to the North~as~ Corner: 
3Jo East 300 feet to the East ~nd Center. 

r ,---------- HAP or CLAIM' 

NE~----------------~ ltV , .. , 
I , 

l ' 

-----

,,,,O • .r 
~'\ --0:, '-----_______ .... 

f.,11 
~,), -

5 W
.,.. SA " •• 

----..:..--------"---.....;.:.::~,-'--, -----__ ---l 

Scale: 1- :a 500· 
Prepared from an i30 (;;t l\a.l lied s\1,'vey 

• Said Lode Disco~Tf:c o n Jtl l~ ~ 
Said Lode Loc.te,~. on July.~-(': 
Dated OA Jalyz..c • 

n7~ 

197' 
19 7. ' 

Jlecorded at reqt:·m.r. t af and Dlai l : t.o : 
Robert. w. Raine!1-
Snite 310 
610 S.W. Broadv""y ;'-
Portland, Ore90D ~120~ 

, / 

-" 

- 0a£4~~4.,~ 
::Agent for 
Portland General Electric 
121 s.w. Salmon- Street 
Portland, Oregon 97204 

Co. 

-. , 

.--
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- _ ; _4 W -~ ------
5721 Futhelen St,. ' . '" ' ,. ..' ,,;. c_.: _ ., •.•. --! ... , ., 

Los Angeles, California :;:.} : .. <.- , <"" , :...... ' . <:;, -, ' 
Subject: VALLADARES ~INn:G CUIHS -' ~ '->:' " :~ ;: .. ; . ;~ . -,' ._ ' ~ .. , ";;' 
!o{y r~.ason for €?ing to Valladares: .. .. -.. ;. " 

Dut'!ng the IIJOnth of tehnlAry- 19.36, I had. atalkn'ith J .'d. Wihite of Los Angaloa inregard 
to the V allGdRl'es m1nin~ properties locatw about 30 mile.s ~th'\:leat or 5{m 'I'e~~ in Baja 
Calif, it was a.t this time I asked l!r If.11it-e if it lJaS in tbA vioinity or " WJl$ property OllinCi.i 
at one time by ltr. Ooldb!um, Mr. iJhite then edviced that, tb~ 'W$ the ~ propwty. Ii 

Remet3bering that -I road the Geologist' D report. about seven ye.ars ego which Mr, Ooldboun 
-..ras'lcind enough to disC1.).&B \:lith ~~ I was unsu..abl.y pleased with watb I te:und .tho1n. All 'of 
lihich leu.<! up to 'QY being s.bl.e to go tQ !.a 11 ad ares at the etL~~on ot Hr. ' l'MtO during ' 
tho montp of juno for ~@ specific purpose ot m.t\king • ~t4 ~eonal abse-rvation and. 
surveyor everything thar:. ot ~al valUe.' ' ;, -- . ~:~.-~~ : -,:. ';;>-:.-. < .,.-:;;; '~ ' ;;, ," :' 
What I found there. . . ~- " . ,- r · · .:: ,"~~.' <:' ~ ' - ' :. . . . 

Upon !!lj' D::"!'1va.J.. I found at the property a lith gold ~ving moohine ' tor tho ~se of 
testing the dirt befug used by- the uQup of men ' E'C the proporty. This mac.~ 'dOts not optYI'_ 
rat.ing 6U<1Ce6i\11y l~ouso callY ~ne, I \1Ould describe this ~ ti:l hJ..loWs~' .A tro~el 
scrt>Cn ,6 rifi'lOD 'With wirv raco# ,in the :Netas pCl:lS theN wro five balls wizb!ng tror.A 
5 to 10 lbB. each. ThiG mach:.ins operated 'rdth a back find tonmr ~ lt1.th thO' ball:s 
resting on 5 U rods mudo or '1/8 steel. Att~ in~and nnllling' t.h1s .~ I eoncludee 
tha.t it vaa not. adapted lor' that particular,. cl.aas or d1rtorl ~1JJ.l P&ns' Qeoa1s~ it wo 
'WOUld serve not mare than . 1 to 2 yurd3 per hour 1n~h as tbiil parl.i~: dirt. baD to be 
broken dawn and dissol.vcd sore cOQsitn;entlt than ' this~' wulA do~ .~;::, ~ . :. ,, :., '. . 
I was ~trc.ctf!db:r one · pm-t ot this properly .w1ch I ti..&.~'W'1'~ f0w4 ' eut wa. .. GOlJ)~ HILL. 
On thUrodq july 25, I deCidad to make & t~ to~ 'ot th1e part~.'h1ll:~ ~7 tirGt 
:lnt<mtion liaS to huv«t t'tIIQ o! tho mea ehoot. tb~ l.o'tl."Gr cad \-lith ~t.4(at 4:00 A;"l.£. · , . 
Attar much ooo.su1t.ation at that · h()Ur ¥e <leun4 out that tho " ~turo .~ . tOo . CA to drill 
waeess.tullytol:' ehootin4 lJ~D, it waa a.o,)r uooe&sa.ry t.Q \W& piclc .'ea;d a.b,"el · t~ this 
purpose of tearing d~m ' that. ~ f4 t.ho hUl. W~ tocok ~ut 10 -to 15_: .~3 01 dirt. tr~l 
the side of that }l'U'tion o! the hill fS;ta l'an ~ thrtm.gh tWt ~ ~'::o~:t.n& !l\-~h1s8 ' 
fal" the purpose of dGteruining c~oiAl values thera1D; I.l.~osh t.lw ~s cUd not . 
fUnction 100% nove:rtha 1.0S5 in maasuring c.nd -wd.glUng ~ ~~;' that· ~ out of the . 
!:Ulchln(h tho tota1 reoovoq wae 4.1/2 ~ ~~ ot ~ gold tor 4 noun", 45 m1mrt.e~, 
total. numbcll' of hours the hoWn~ ~tutUy operB.tGd~ ~ '7 .. 1/2 or ,;t .• 6S ywl'ds pSl" hour. 
all of this totaled cbout $7.8.5 or $ 1.04 per yard.rhi\'J 40Ctl .Jlot $w ~ oona.i4erat1an 
tho gold,,"wi1.o1i vu lQat in the w~ d.U1o ·*oh '!!Slit .awr the ';OP~·~~~~Glrln .. ~~C\l _._ 
6Ubse~tly proved. equall.y as rlob ~ gold(t F~ t.hat l"e1Ae0A I Md .th~ ma;: -jJC .t-l">.f1 et.\n6 
1r1Dd ot dirt ths.t .was ~o.in tJll'ough th~ lllAchinQ and by :n,c::a:n.tt'~~1i w;r~ed 6IJ t40t of dirt 
l'&sultiug in 4i r~ovor.1 ot S".6', ~ yurd of free gold, 1(.l}Q& .. 1 t9J~i~ .~ ~ocn~ou 
that thu gold i'~8 l1I.acllin~ \f:)'Q,].d not. hnUlo this pvt.~ ~4 ~t f,!1ri..The dJ..rl. ~t10 , 
ned inoludq uu.ri'*" to & cl4pth of ~:nate11' 10 ft., into tb1J aidEt Ol .the bU1. X ~~ de' 
,",oidf.ld to~~dtlod l1.ol'" of the hUl with th<ll . ultimAtGlld ~ ct t~1n8-1\ hl mt~ rl~ a.r. 
'IJJY' ti.ono wuld allow. I then pr~cw.ded to exMlin~ t.~ top of th", Jdll. the ·fPuri'n.Q) ~ open . 
cuto. this vpon cu.t~ .tnoidentally \;,~~~. made b1' irA1Ma ~'ho~~~04'VUi9;\G '~I ot th10 
OYf;~ & ~1W of tilr.o, 6Q ~ ot t.ho outs we1"O &iJ ~ as 20 ~. )0 .1"\# \l.~~ ' r¢tmlt ~~;wod 
1OO;.t. in tine gaJd al'.d cOL\ree aDd in eau 1n,t~oe" RUZ~O ~1gl~ tFOa 1/2 to e.l/a po­
nnywe1ehtD,~ ultJr.IAtbd 6.Xp$l1.ence tmd t1ndine" \Jm:3 tho~4trl C(,ltt.~l~~, · . $ll. GJ~ra of the 
hUl, in tho opM Cu.t, rl1~O 'cit tllfi indiGin&, :U1 i'ht:1 t.>\l.r~"lii ~10 ~~ ot.~·tJ ~~ O\~ a ' 
F'cll'iod of tw.e enli by th~ gr"mrp 01 WS1 ~l1ich I fotml! up'~~.ll &ll' "'l'rl~, tnbv-we't1 l.CO% h rich 
ccncontrlJ.too and tN>o blOld. I pel'"~ona.ly ll~od ~ f.1!P1;~"~ th~~1: of more thm 1.50 
pans of Me pla.oer trcn vrario\Ui F-Sl't,s or OOIDEl1 HnL.- I ba~ no ~:aT at that tko of 4otormi 
n:ing the! exact v~ ~t tho cQ:laentr:r.tes but .i'rw all aporMC~ . 1'~f:W t~t tMT wc:ro V(J)ry 
r1:oh in ve.luos W be dutermincQ latod. Cl.:lIlp~tly tbo:so CQ.lCf,..~tr~·~ \;Qj."~ kept, ..»2ltu 6uch 
tine 8.5 \0.10 could ~ tho united ute.tEH~ for th,,'p'-U1JQ!>e ' of '.0 5~y1I!.tl~ \l,'h~ Ooldeo Hn lis 
e0nccn-'floo.~ I Cial scUe1y ~ that or tlw Dhe.l.e" ~rpent1no £md l.co-oQ dirt, ~~t4r \dthou.~i 
~ will run l'll the 'Wll3 ~ 50 cents, \liP to as much ~ l2~OO c1~:J t(}'i" , c1J.bio 
yard in frev COld. I u1&bt"eq ae~s to il:/ ~~t~ I figure thd, tb;nll;f ~tely 
Cl'lly l/J !'roo dirt; which t!l.t1u:l&t~ gOOlS tbrouBh -;.ha vaehlns .~~l~h ~ tl~ r:nount. of _ 

, .... '{) ~ baoo- our oo~ ·-~. sub~ httv,c be.cod tt.-':YJr ~~~o.lJ· 1"-;G\1 tr~ .. llll · e.~tlar.t tlC(.:t;tlncly 
I ootinato in th15 r~~1cuUr GCLDtll HILL that. tho1."O ia i.!p·~m~ 4.~.OOO cl,.1;Lo ) T:.rJl3 
o-t p11s.oor, vein lm4ttek' t:lld e-orpim.t:lniJ shale. I ~rr;:' .. ~ ~-t. tb~ t~bO"tV c:.rt:~!ttQ Q7 r.:,,: ~".1ur.7n3 
tlla heiellt-_ ~th_ .md l..ol~ ~ Goldc.'!l Hill ~ by' N~eY.;el o:! ~ l."!neral ~'Vl ' '-11 f&lJ'..y tr'..l:l' 

nels end open cuts I \l~ nbla to dote:t'm1n:J too c~"l.SiBt~;r of th~ otx-'UOturo a~ UCJ' ''.'in \l~ucr:1 
bod ~ Ccrrlns ddCf,;4l into ~)Q ~ Ul th~ oox-th G14Q ¢ Gol4iO Hill L h.04 CWQ'l'al te :;;ta l::.adu 
fl..:u curt""" snd ol~ QQ5>CIl'Cial. va.1ueo t,!u'u o-.rt.; II.;id .. 6'x a' hole 1!J:u< .. th, m",t ·, c. 
o~ \-;jJ.ch ! w~!S 'WaDl~ ,~ . 'aIrnQ I'M 4 p~oJ lLy"fJ'J.'" of cllrt, ~c:l Ap:~tr ':l,t~ly 4 ft, t hlch h!:.:l \'f: 

ry ldt18 '\--al.u.a "Jut .. . ' Cf'-1.ora in s-oo:;) PDIlrJ.n.,~. HO'.!~-Ner, V;J · ~~¥:~ ;(Out'..d thiJ b.J.;,,~" C(''fl 

CG::ltl"tel3 of ~ ~~" ere Tr~;at holl) ;raa dug ti a,.f.0pht ei1~:t-qq ' Q:l l2ft~ .~t ':-! ~eh 
'i~ cncountWl'ed sand ai'tel'go1.'1g tro'O..l.'::.r1u the la.f';tr of pa.clt€Xl dil"'t, t~ be~, to ~t. Ltlt(' 
U.O bl .. 'lck ~, ac my ti.'ll8 Wtis l1Jnitocl, did cot m'za !urtbar d!uma. . . . 

.. 
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Subecuently made aevc.'rcl. tests f'r~ tr.e botton at the Hater well. an the ~Pe:-tT a.r¥l aleo 
found ~se gold end heavy ccncentrute5. N8.turare~ t.h9 gold would be CC>Jl:r5e becauS0 it \#.t:; 

in the '--nter. ~ l:.el1eve that 1n ~S below the \.'Uter level Q!lf# WQUl.d oontinuD to finC gold 
in great value~' I Dl!l of the opinioa that the entire caron whioh eonsist of the l·lver be~L 
will run to it dsp.'1t or 30 to 60 f't. to bed rock th..-oghout. the width at tbs oanyon vurieG 
!rom about !DO to tOO ft. and is a~to(ly' 1/2 !dla in lensh. a.l1 aurac~ t~8t1ng8 ~ho\tl : 
colrs and .fine gold, t.h1:.J 16 not part ~ Golde~ Hill ~opar, Aside fl-om tho p1a.cer t.here is 
in GoldCln Hill vein tm':;l.'lt1r.n and ore. there ar~ workings lmC7.t &:J tbs SIMPSCti tllllnel, a o:t'O~ 
cut of a~tea,- ?J ft. \.'hich came ~to caatac with an oro vein of en aprmdmtely 40ft, 
lctigb in t1!Y' op1n1QO by e~.nY.Jne a sl:lf't of th1a part1culJa.r Ol'e YG1n, I am. sure that. ~ ou.ld 
be deVAloped in u \very ahort period to "«n"'rant a. pilot mUl ~ a~ll'atG1;r 2; tans ~ marQ 
This pcl.rlicu1Ar aoss cut mantioned is aproxinlate17 7~ to 100 ft.· Wlow :surface and haG no J 
indi.ations rtf out cr~~g an surface. . 

In excni n'L"lg these vati&.l.3 twmels on tlw Pl"Or-(wty I come across- sane \Workings known as 
Valladat'Os no. I and Vietoria tunnels having been dug by tho men 'Whom ' I found on the pr'o­
perty at. the 'Pro s("'llt time • In throughly E)~''lrl.nlng the vein m&ttc:- t.'1era1n I ro-"md a !or­
matirm ulrich apPW'(.'llt.l.,y was co:oo.g .!'ran- the out side ot the tunnel , thcrero~ in sinking 
8.l"lrm:imately 25 ft. at a point of 8 or 10 ft. outsido of ths tunnel I found that the blan­
ket 1'ona;;.tirm h ... .d struightened it3elf' and had l'I1.done.d t.o apra::.d.ma.tely 6 f't. and Wicati?na 
show that it \Jill vlden cDn:liderably more • Whiu particul.al- v.'Ork 'Wc.tS p6'::'sonilly '&Uperv1ced 
by me~ and "Ifwn I left the %!line, He ~'1~'~ apl"Xi.::nately 7 to 10 ft.. ahova "lat.ar lwel. 
It is my bcli~ tb~t we aby ~~ dO\\n on this partioulAr ore Vliin there 16 no question 
in my mind hut thnt w are on the main Ledgo. I .r\!r~her bolteve thnt apro;d.mately !rOIl 20 
to 50 ft. b'11ow uatmo level that lie \..-111 ba :in ora of lli~ oCJY"~rcial valuo. The:, l"Cllean 
for the richnco~ in this lli.ll in general is in my opinion simply this : That it Wll..D ted 
from blanket vems from this }f.ajor l~ii, b)" corning above WoOlt-er laval it has dupositod its h 
bl."lket fomatian and · oro abootn thrnH~;hout the hill, backing up ~v ocntent1an I would say ,­
t hat all of thtJge little atl'ingrs MJ blnkot f'o:n.ltion ~ back to this main body, wry 
1)Cl.SYl.v traced at the present till1e by rea8~ of the taat thzl.t 'WI) haw. O<nllooted the shatt 
vith the tunnel n."ld it is plainly visibla. 
Pru'o.llel to GQlrlen Hill : Runing in an eaBterly and wen.'6rly direction. but on the north 
aide is a dll.:e of hUJe proportions, :uhich ill my opin&crn. 1.0 tho causa at this ledge being 
proraincnt in that particular posltioo. . 
This tr,)\l~to at e<X.'lG til1le dl:)ping fram f)outh. nnturaly ccmtaoted the diko herein lOlent1o­
ne"ld upward to 3~.fMa the Needed itsolf, therefore, the mofJt logioal. conclusion \fOUld 
be that the del3!'Cl" \lie go, tho richer Mod nore r..e~ent would. 'Wo nnd thiu loose to be~ 
During n:y at,ay at VollMA.~e ~ HR, C .B. Raoh3.l ~sited the p:-opert;r tor por3~al -:.tn~6C­
tion and lWhilo thOl"O working undd:c" }~io. aupemsion we made 32 'pan -tests, all regiotering 
!'roe gold and blaok cOllcontratOfl \;l1bt the G):Oe;>tion ~ tt."O, namely • tl:1O ~s ot cUrt '\m1.eh 
hod pNVioe17 w0.91'1OO, 8lld '.t sherrlcd oO:'lct?mt!'<ltes ......,,~ch m rt!J' opniQl ClBlTiod. gold not vi­
sible to n(;.l.'cd oJ'll. In OQIl}.cll'l;y' of HI', Rltchul \1(;1~/~)t aver tV prmo" tind1ngo E)n tllB pro .. 
l'lO'r"ty ins!,aoted ba!Ol'6 hia ur'r1val including tunnel tJ.nd r:-'{f!f1:'1 th.irig eloo JaE.'ntict'lod hW(Jin 
and ha corroboxoatcxi 1\tY OI)inion of finding3 dtJ':Jl1 to date of departurCt at "ilr'hich tJJn() \1$ both 
agreed that it would be a good idue. tr- llrina out llith \1-' a.ri Slch dirt n:s foQsibls f picket 
!rOO! vnriOUB po.rt.s of tho hill for e. tnA~h1ne tl.)ot. he ~ ~ DV' idea or a ~te.ble p],A­
ear nachine. Ht pa~ ~:perienca lo!iht, varioU3 types ~t p.lAccar aod plAcer l1lachlneu cauoC¥:l ~ 
to mlbgt::Jt fL boul mnchine. ~ Li.noo Fu[!inioring 00. nw.k1ng tb,e boat type of bow1 tOOtiy 
in r.~ opinion I doo1dw to take th16 dirt. t1 theirG "pl,..~t, &t \r,-as agt"'~; ' \ 
Uoon l!.1-t:t'i\T'Ql "'e tCJ'llnd by wfJ1~t \Ie hOO ;/,5 lb~. after a test ot 2 dtl!.ys t,bo bowl ms.chine 
8hrh~d 3.00% l."coC"JV(~y. O,n the f~3t dE'.y, July :U~th, Hr Clark of thCJ LinOQ 00; in rq prOlllcmco 
ran 313 Ibs.' throu[.il. hiu bowl lllEl.chine, at wMch tma .... e:rlnent17 f:;sU.C:lfactm7 X"eb1.1lta wre had. 
On july 15th, I ~ooo the rUl1in!; or the 2.32 lb!r. ~.'!1m'1'ng) in t~ .. presenco of Hr. 
Rachul. end upon co.·upletion enrr'1od the ~avin3\1 to the Wako B.:3SZlying Co; Subiu;r terr.dnaJ. 
blcj:g. 10:) l:r!culb~, f\".I' l'CPOl>t. on val\we. 'tho result au. the ~/l.yin£;'3 on tho Cftcand dll)" "lAB 
'fJilQ jnst ao rich in valueD as on prcviou~ l"l.lroling of th@ 313 lbo., ar.d tho recobary'by the 
nachillf utill roeistl'tld lOO~ • . . . . . 
'l'he final l-osult from. Ilf;suyer 1a report ail sav.ings f'ron tho 545 lbe. ~ au fa.llOW'g: 

. Free Gold ~r-- $ 3.95 per tOll ' 
CQlcUntr~too ---- - ; 3, .. 70 per tCtl 

~hlcb 1 be) iV\.Xl cem be considered Val·.! good indeed, :1ncintnl17 e~ of . the largur lJutste 
f ailed ·to ~!rd!l by l:'~cn or the fuet that 60.::1.0 [7'CCDIJ · 03 fortd.ng antor eu .. 'W"cd Sar"...e 

be:A"U.fN of pN.-v:Lons haud.l:il:g by' us in ~in1nG tho sold> uJ.t noticed af't.<;r a!3 ~Y' 'Wus C~ {' 

nl.tlted. It vould not be f8..ir to o:nI"'ine ycurnelf to $ 35.'70 I>Sr t.0l"1 of ccncetr;),t~(;l a:l I 
~cwt.<.dnad bow the l"ullin£; or t.he 5(,5 1b~. bo=alloe 'that wn~ just ~ the leu-vil'l$8:J or 
of t.be b:ow-l without '" concut:oatian tahlo, it uoo~ not 1"J<.1.ke &l:;/ dif!erane6 Vhctlhor yo'.l l'Un 
5 Lllnut ';'S or 24 bl)iU"s, J'JU "rJoulL1 httVo tl ;C) f)~ :.l-") 6l:l.O"unt. of CCJ;'lC/:tlt l+{~too re"~,t\ining in t.hu be; .. 1 I 
ht:J.l;S 1: :10 llC:OO{)t i- .;t.41CC?;:11...'c..4., r.: l ta'blv to CCit,Cl\ 0.11 '1'-~ c·~~ t;; (.Ir.trll.t..(ra. 
":'1") ' .. ni.:h of th:io diI"'v 13 ar~~.:r .. d" .~'Lt(:J.f :3YX> 1b~. PEn.- CltblO )<ll"!:l, OonC(7'1)1~tly fa ... I,)/l'~'Y J '. rJ 
1 J">,: ' _,1 'vI' tho 1..1l1CO uO' ll n().chi.n~J yo"r: VJ..l ..... .:;6 wmJ.d b '~ b~1ttV~" tl lflll, 1 J l'~:U-O. ?\U·thll;° j,:4-

. o! ·ll..t ton- \~ Cl.-tajrl..in.; to tho COUC(;l.y;:'r-.:.;t~::; ca.'1 '00 !:M by Lo·'.U:s R. Ravr:.e-y, E/tr t hi6 test 
. ' ~ 3 ;-:~j ~ a~ ~ ro:,dt of 3 0<';':-"5 4t.:.;y by him on t'n~ Pl"O:')(' .. !-ty in qu.e:rt.ic:n. 
:<.L.~~'lc; ~;\_ ' lU'lited b;;r; J. \~. t·,'i1i.to. 

. ga'1" 10 : 9 ... ,22 .,s1·[\:. ~s.. or 1/3 u t ~ 
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St.'pt. Ie, J953 

Oct. J.~, 1953 

Oct. 31, 1953 

Nov. 2, 1953 

Nov. 9, 1953 

Dec. 30, 1953 

Jan. 28, 1954-

June 22, 1954-

July 15, 1954 

bct. 12, 1954 

Jan. 7, 1957 

S e pt. 11, 19 57 

Oct. 25, 1957 

June 30, 1958 

,195"9 

F(*.b. 1960 
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THUMBFM Gitn;r ASSAYG 

E1~enhaupr Labs. L.A. 0.02% 

'.,' '-..\ 

ORIGINAL rrSCOV1? Y 
(Lost Rattler) 

~eldon ··Spectrograph L.A. 0.05 to 0.10 pjnk granjte 
( F1oEit) 

Eisenhauer Labs. L.A. 

AEC Grand Junction 

u.s. Bureau of Mines 
-Sal t Lak~ Ci ty 

AEC Grand Junction 

0.40 

0.10 
0.09 
0.42 

0.12 
0.07 
0.71 

0.04 
0.62 ' 

ORIGlr;AL THLTMBUM t I.sC. 
( Float) 

Thurr:bum Disc.(in Dlace) 
II " 11 - " 

Thumbum (float) 

These 3 assays arc 
duplicates of above 
3 AEC &SS&j7S. 

Thumbum leach seam 
7hurr:bum spot 

Keldon Spectrograph 0.2 to 2.0 Thumbum 

U.S. Bureau c.f Mines 
Salt Lake City 

0.31 

Vitro Uranium Salt Lake 0.20 

AEC Grand Junction 0.65 

Keldon R~se&rch L.A. 0.034 

Eisenhauer Labs. L.A. 0.049 

Vitro Uranium Salt Lake 21.65 

Eisenhauer Labs. L.A. 0.29 

Rare Metals, Tuba City 0.10 

Eisenhauer Labs. L.A. 0.044 

Eisenhauer Labs. T. _ L 

.wc 
."-

-

Cross sampling 
Thnmbum 

1350 lbs. 
Thumbum 

25 1 bs from 
Thumbum shipment 

200 Ibs cross s~~p11ng 
Pitj.k Jew~11 ,- ·:?-U-€:nte ~ 

Quartered from above 
(Same sample) 

100 lbs. high grade 
Este - ec_~ f~·"'R-r'~-P,..;j 
v' ! -r~ (~-{.~.;",-, 1lA-t.... :l ,r~ \bC 
35 1bs cross samp1ine 
Pinl.{ Lady 
6 tons Pil;K L i:idy 

CaJ..if. ;;P: H ]:j.:~ c. 'r(; i n 

rt ...... j . .,~ f"'7 . L . 
-' . .... .. _. __ ... ---
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