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SUlVIMARY 

- The Vera Cruz property was optioned for its molybdenum 

C 

potential at the root zone of a fluidized breccia pipe. The 
model used for this potential was taken from the Parson's mine, 
nine miles to the southwest where a low-grade gold bearing 
oxidized breccia pipe grades downward into pyrite, pyrite-molyb

deni~e-anhydrite, molybdenite-magnetite, and magnetite, all 

above a mid-Tertiary alkaline intrusive body. No mineable sized 
/ 

body of molybdenum ore was found at the Parson's, but some wide 

ore-grade intercepts were encountered. It was felt that molyb
denum mineralization may be better developed at depth at the 
Vera Cruz mine because the breccia pipe system was more fluid
ized and associated intrusives were more siliceous. 

Deep drilling ( 1700 ft.) below the breccia pipe failed 
to intercept the root zone of the breccia or any molybdenite 
mineralization. Pyrite sericite veins with small amounts of 

chalcopyrite and sphalerite were intersected in a zone of strong 
pervasive sericitization within an aplitic quartz monzonite. 
This quartz monzonite host is believed to be identical with 
that forming Vera Cruz Mtn. to the north. Trace element ana
lysis of the deep hole showed no diagnostic increases typical 
of molybdenum orebodies. It is concluded that a molybdenite 

orebody of any consequence, say 1,000 ft. in diameter, does not 

exist within 1000 ft. of this drill hole. Thus the molybdenum 
potential is low. 

Our second hole intersected oxidized argillic pebble 
breccia grading about 0.01 oz. Au/ton. A second breccia was 
intersected at depth. It contains +10% pyrite and small amounts 
of base metal sulfides. No ore grade precious or base metals 
were found within it. 

About one hundred samples were collected for analysis 
from surface and underground workings to assess the potential 

of a cyanide leach operation on the oxidized potion of the 
breccia. It was foun<l that ore grade gold values (+.05 oz. Au) 
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were restricted to siliceous portions of the breccia. Past 
mining had also concentrated on this siliceous breccia, with 
underground stopes and the Glory Hole within this siliceous 
zone. Examination of the limited 11 ft. Level, below the 
haulage level, showed that the siliceous zone continues below 
the haulage level. 

Significant differences were found between our sample 
results and those of Bowman (1938). Because of the size of 
the gold grains, cyanide leach tests were made to get a better 
understanding for the gold content of the mineralized rock. 
The leach tests showed significantly higher results than the 
rock assays but also showed that significant values are res
tricted to the central siliceous core of the breccia. 

Potential exists for 60,000 to 100,000 tons of ore grading 
+0.1 oz. Au/ton. Further drilling to outline this tonnage 
would have to be made from the stoped area on the haulage level. 
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INTRODUCTION 

An interest was taken in the Vera Cruz property during 
a molybdenum reconnaissance program of the White Mountains 
(Sierra Blanca) of New Mexico in the spring of 1979. The 
four most interesting properties in the area are shown on 
Fig. 1. These properties were all examined during the recon
naissance. The Parson's molybdenum property had been explored 
for molybdenum over the past 25 years and was at the time of 

the reconnaissance under option by AMAX. During 1979-1980 
' 

AMAX drilled a 2500 ft. hole on this prospect. 

I had been in the area in 1975 for Noranda Exploration 
Inc, when I staked and explored a rhyolite porphyry plug 
south of the Parson's prospect. During the winter of 1979-1980 
Superior Oil drilled a helicopter supported 3,600 ft. hole 
on this rhyolite plug. They have since drilled two other 2,000 
ft. holes in the White Mountains. 

A reexamination of the Parson's project during the Armco 

reconnaissance showed that the Parson's was a unique type of 
molybdenum occurrence, different from the Colorado type of 
porphyry-Mo deposits. The surface expression at the Parson's 
property was an oxidized gold bearing pyritic breccia pipe. 
The first core hole drilled beneath this breccia intersected 
JOO ft. of 0.24% Mos 2 • Drilling on 800 ft. centers failed 
to duplicate values found in the first hole. Other holes 

only intersected discontinuous O.OX Mos 2 mineralization. From 
the gold-pyrite zone exposed at the surface, mineralization 
graded downwards into pyrite-molybdenite, molybdenite-magnetite, 
and magnetite only. The source rock for the mineraliza•tion is 
a pink potash-rich monzonite with the different zones described 
above located within and at the upper contact of the source 

rock. 
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The surface expression of the Vera Cruz breccia pipe was 
found to be similar to that of the Parson's except that fluid
ization had been more intense and the breccia appeared to be 
larger than the Parson's. The intrusive rocks exposed near 
the breccia pipe, on Vera Cruz Mtn., were more siliceous than 
those at the Parson's. With more siliceous intrusives and 

more intense vapor phase activity (fluidization) it was felt 
that molybdenite mineralization would be better developed at 
depth than at the Parson's. A secondary target was the gold 
mineralization in the oxidized near-surface portion of the 
Vera Cruz breccia pipe. 

From the last century to 1932 the Vera Cruz property had 
been mined for gold. During this time about 20,000 tons of 

ore had been mined by glory hole and room and pillar methods. 

The ore was dropped from the glory hole through ore passes 
to the main haulage level. from where it was taken to the 
amalgamation and cyanide mill. 

In 1938 F. C. Bowman, a consulting mining engineer from 
Denver, mapped the underground workings. He continuously 
sampled levels in the Glory Hole on 10 ft. increments and 
thoroughly sampled the underground workings. About 200 samples 
were taken for assay. From these results Bowman concluded the 

following gold reserves: 
Assured ore 207,450 tons at 0.14 oz/ton 

Probable ore 435,000 tons at 0.12 oz/ton 

Possible ore 934,800 tons at 0.12 oz/ton 

A copy ot Bowman's report is attached as Appendix A. 
His underground maps were used as the basis for the Armco 

study. The Bowman report also discusses the history of the 
property. 

In 1974 the Vera Cruz property was optioned by GeoSurvey s 
Inc., a Colorado Springs based small exploration company. This 
company did limited amount of res~stivity and magnetic geo
physical work the first year. The next spring twelve rotary 
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percussion hammer drill holes were drilled. Most holes were 
less -than 100 ft. deep and three were drilled to depths ex
ceeding 300 ft. Results of this program were negative and the 

property was dropped. A preliminary report of GeoSurveys by 

c. F. Bauer is attached as Appendix B. This report predates 
their drilling program. Also shown in Appendix Bare the assay 
results of their drilling program. Gold recovery may have been 
poor as the Vera Cruz gold is visible free gold and could be 
lost in an air-circulating hammer drilling program. GeoSurveys 
did not make an attempt to enter the underground workings. 

During the reconnaissance examination of the underground 

workings, bagged cuttings from all the GeoSurveys' drill holes 
w~re found just inside the portal of the old haulage tunnel. 
As we had no information on the results of the GeoSurveys pro
gram, the lower portion of one of the deep holes, VC-2, was 
taken as an experiment and assayed on 5 ft. increments from 
295 ft. to 395 ft. This returned excellent results, showing 
a 50 ft. thick section at the bottom of the assayed interval 

grading about 1% Cu (Appendix C). Microscopic examination of 
these chips showed the copper to be as secondary chalcocite, 
coating abundant pyrite cubes. The pyrite could have been the 

pyrite halo to a porphyry Mo-deposit. When assay results were 
later obtained on all the GeoSurveys drilling (from AMAX in 
Tucson), it was discovered that the 5 ft. Armco samples had 
assayed the best interval from the most encouraging hole. 

By early summer of 1979 Armco had the five patented claims 
under option and had staked nine additional unpatented claims 
(Plate I). A preliminary regional mapping program was comple
ted by Alvis Lisenbee by the end of July (Plate II). 

After detailed mapping and examination of the surface and 
the readily accessible underground workings (Plate III), it was 
decided to drill a +1,000 ft. core hole towards the base of the 
breccia pipe, which was believed to be plunging towards the north. 
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This belief was based on the size and shape of the breccia pipe 
on the surface, compared with its extent on the haulage level, 

and the fact that a lower exploration level (see Palte III) 

driven below the breccia pipe found no breccia 250 ft. below 
the stoped level. 

The deep Armco hole was completed by late January 1980, 
and did not intersect the breccia. At 624 ft. an aplitic quartz 
monzonite intrusive was entered and followed to the bottom of 
the hole at 1,757 ft. Alteration (sericitic) became quite pro
nounced from 1,000 to 1,500 ft. depth and then diminished. The 
whereabouts of the breccia underground remained unlmown. Except 

for local veins of pyrite sphalerite and chalcopyrite in the 
sericitic zone, no increased mineralization was found with depth. 
Geochemical samples, taken about every JO ft., of core showed 

no increase with depth in Mo, Cu, Zn, Ag, or Au. 

Thus the evaluation of the secondary target, the gold
bearing upper oxidized portion of the breccia pipe, became the 

primary objective. A second diamond drill hole was aimed to 
cross the breccia pipe in the oxide zone and extended to come 
below a 10 ft. intercept grading 0.65 oz/ton Au near the bottom 
of rotary hole VC-12 (see cross sections). No ore-grade inter
cepts were found in Armco's second hole. Because of the dis
crepancy of assay results between the upper portion of the Armco 
hole and the sampling done by Bowman, it was decided that the 

Glory Hole should be entirely resampled. 

We then entered the underground workings through a 65 ft. 
high caved raise along the haulage level and were able to map 
and sample the workings under the Glory Hole. At the time that 
Bowman sampled these workings, the two winzes from this level 

were filled with waste rock. We found both winzes empty and 
open. Thus there must have been underground exploration acti

vity between 1938 and 1974. 
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GEOLOGY 

Vera Cruz Mountain is made up of a fine-grained equigranular 
quartz monzonite pluton intruded into sandstone and shale of the 
Mesaverde Formation. Metamorphism has changed these sediments to 
quartzite and hornfels respectively within several thousand feet 
of the contact. The pluton is part of the alkaline Mid-Tertiary 

intrusives that make up the core of many mountain ranges in Cen

tral New Mexico at the eastern edge of the Basin and Range Provin
ce. Most of these intrusives are laccolithic in shape and have 
very little evidence of hydrothermal activity and sulfide minerals 
associated with them. As exposed on the face of Vera Cruz Mtn., 
the quartz monzonite is typical of this type of unmineralizing 
intrusive activity. 

At the south end of Vera Cruz Mtn., within the hornfels 
halo of the quartz monzonite, a fluidized breccia is exposed in 
a steep arroyo bottom. This pebble breccia contains fragments 
of every rock type observed on the surface; pebbles are well 
rounded. Below the zone of oxidation (200 to 250 ft. depth), 
sulfide minerals, mostly pyrite with small amounts of sphalerite, 
chalcopyrite, and galena, occur as the matrix of the breccia and 

amount to more than 10% of the breccia by volume. Sulfides are 

disseminated within the pebbles of the breccia also. The breccia 

is variable in appearance from an open drusy siliceous variety, 
where sulfides line the druses, to a tight argillized variety 
where rock flour and sulfides form the massive matrix. 

At the surface the breccia is 600 ft. long in an east-west 
dimension and tapers from a width of 200 ft. at its eastern end 

to a much narrower width at its west end. On the upper haulage 

level, about 150 ft. below the lip of the Glory Hole, the north
eastern contact of the breccia is more than 120 ft. farther to 
the northeast than on the surface. This indicates either a wide
ning of the breccia with depth or a plunge to the northeast 
between the levels. 
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..:. The deep drill hole, VCD-1, was based on the assumption that 
the breccia plunged northeast. This belief was not just based on 
the northeast dip of the contact, but also on the fact that Bowman 
found no breccia on the Lower Level adit (Plate III). The deep 

' hole was collared just 40 ft. north of the breccia pipe but inter-

sected no pebble breccia. A strongly altered phase of the quartz 
monzonite of Vera Cruz Mtn. was intersected at 624 ft. and followed 
down the drill hole to the bottom. A thin-section analysis of this 
rock is shown on the next page. Near the upper contact of the 

quartz monzonite another variety of intrusive was found cutting 
across th& aplitic quartz monzonite. This intrusive is a felsite 
porphyry with an aphanitic groundmass and sparse phenocrysts of 

2-J mm. K-feldspar and quartz, and rarely a black- mineral with 

conspicuous radioactive damage halos. In the logs and sections 
this dike is labeled as "quartz porphyry". 

A second diamond drill hole (VCD-2) was aimed to intersect 
the upper oxidized portion of the breccia pipe. This hole inter
sected two varieties of felsite. An aphanitic white dike with 
3% euhedral feldspar phenos was crossed immediately below the 
oxidized breccia pipe. A second felsite, a flow-banded "rhyolite" 

with alternating bands of grey silica and feldspar rich layers, 
was intersected 100 ft. below the first dike (Plate IV). this 
banded rock has about 5% euhedral pyrite by volume; small gas 
bubble cavities lined with quartz are common. Pebbles of a very 
similar porphyry were found in a second, lower breccia pipe. 

The second breccia pipe was intersected from 480 to 8JJ ft. 
m hole VCD-2, below and southeast of the breccia pipe exposed on 

the surface. The second breccia pipe is quite similar to the 
upper breccia pipe, but because of the depth at which it was inter

sected it is unoxidized. Where quartzite pebbles are predominant, 
the breccia is vuggy and has quartz and sulfide minerals lining 
the vugs. Where meta-shale is the predominant elastic material, 
the breccia is tight, argillized, and has little pore space. 
Sulfide minerals are common in both open and tight breccias. 
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---
Robert J. Kuryvial, Ph.D. 

Petrography Consultant 

31720 Hilltop Road 
Golden, Colorado 80401 
Phone 303/642-7559 

January 2, 1980 

Preliminary petrographic analysis of specimen VCD-1-628 indicates 
the original lithology to have been composed of approximately 40 to 
60% plagioclase, 20 to 30% K-spar r and 25% quartz. This would place 
the rock in the quartz monzonite ·to quartz diorite field. The assemblage 
has undergone substantial alteration, consisting of seritization, sili
fication, calcite replacement, and the partial replacement (30 to 50%) 
of plagioclase by K-spar (potassic alteration). The composition of 
plagioclase is not determinable by microscopic technique because of this 
alteration. 
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Fragments within the breccia vary from well-rounded to sub-angular 
with the latter being more common lower in the breccia. 

Because of the roundness and equidimensional nature of the 
pebbles in the breccia, flow direction could not be well establi
shed. Near the upper contact of the lower breccia, flow banded 

elongate felsite pebbles(?) had foliations at 15 to 20° to core 
axis. Thus the second pebble breccia may have a near flat atti
tude, in which case the two breccias may be connected underground. 
However~ the well exposed southeast contact of the upper breccia 
at the surface, when connected with the same contact intersected 
in the drill hole (see Plate IV) indicates an almost vertical 
contact. A problem with a vertical contact is that according to 
Bowman's report, the breccia was not intersected in the Lower 

Level adit which would be within a vertically projected breccia 

pipe. 

To date evidence from drill holes and mapping has been 
inconclusive as to the existence of several discrete breccias 
or one continuous flat-lying breccia. As the breccias have been 
found above the aplitic quartz monzonite, there is a good chance 
that the breccia pipes are late explosive events associated with 

the contact zone of the quartz monzonite. Dikes of felsite were 
found in greatest abundance at the contact zone of the quartz 
monzonite in both drill holes. However, as dikes do cut and are 
chilled against the quartz monzonite, this associated intrusive 
event is discrete. 

The southern contact of the breccia pipe is a fault contact. 
This is the only fault of any consequence found on the property. 

No other major faults were observed during surface or underground 
mapping. Many short well developed faults can be seen under

ground but few can be traced more than 40 ft. along strike. 
These faults appear to be the result of rock volume shrinkage 

during oxidation of sulfides, where from 5 to 20% of the total 
rock volume has been removed by supergene leaching of pyrite. 
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MINERALIZATION 

The pebble breccia is the latest hydrothermal-intrusive 

event observed at the Vera Cruz property. No later veins of any 

type intersect the breccia. The breccia appears to be coin
cident in time with the pyrite-base metal veins and associated 
alteration, which are well developed within the quartz monzonite 

to a depth of 1500 ft. in hole VCD-1. This veining was believed 
to represent a base metal halo above a possible stockwork-type 
Mo/Cu orebody. However, the quartz monzonite is fresh, without 

veining below 1500 ft. depth in VCD-1. Possibly the outer late
ral limits of a base-metal halo were intersected, with a stock
work-type orebody to the southeast. Another, more likely pos
sibility is that the veins found in VCD-1 are the outer limits 
of the mineralization best developed in the breccia. The vein

ing observed in the quartz monzonite has generally the same 
pyrite to base metal sulfide ratio as the sulfides in the brec

cia. Vein alteration halos are sericite-pyrite-quartz. 

Elemental analyses were made on five feet long splits of 
the core every JO ft. to the bottom of the hole. Elements ana

lyzed for were Mo, Zn, W, Cu, Ag, and Au (Appendix D). Consist
ently low results, without any detectable geochemical gradients, 
were obtained for Au, Ag, Cu, Mo, and W~ Zinc was locally quite 
high but also showed no discernable gradient. Since molybdenum 
gave no indication of increasing with depth, it is felt that the 
chances for a stockwork-type molybdenite deposit, within about 

1000 ft. of drill hole VCD-1 are very slim. 

GOLD: The pyritic unoxidized lower breccia is locally 
anomalous in gold, with some sections of it grading 0.01 oz. Au/ton. 
Values approaching ore grade were not found in it. Hole VCD-2 
intersected no ore grade mineralization in the upper oxidized 
breccia either. However, consistent intervals of 0.01 oz/ton Au 

were intersected. In between the two breccias only trace 
amounts of gold were encountered. No significant gold values 

were found below rotary hole VC-12 where 10 ft. of 0.65 oz. Au/ton 

were reported. 
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A reexamination of the breccia within the Glory Hole 
f showed that the better gold values of the Bowman report are in 

areas where the breccia is silicified. The silica is chalcedo

nic, indicating that the silicification is supergene. Thus the 
higher gold grades probably are the result of supergene enrich
ment. The underground examination of the breccia also showed 
a coincidence of siliceous breccia, with mostly chalcedonic 
silica, and higher gold values, as shown on Bowman's maps and 

confirmed by Armco sampling. Siliceous breccia is limited in 
size to an area 100 ft. ir diameter as exposed on the haulage 

level. 

It is now believed that silicification is the result of 
pyrite oxidation and the formation of sulfuric acid. This acid 

attacked feldspar minerals, altering them to clay. The trans
ition of feldspar to clay would liberate silica causing it to 

move downwards and precipitate at lower levels. Gold became 

mobile during this process; MnOz would have been necessary to 
mobilize gold in this type of acid environment. 

Panning of fines from the stoped area on the haulage 
level showed the gold to be visible but uniformly very fine 
in size. 
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A reexamination of the breccia within the Glory Hole 
showed that the better gold values of the Bowman report are in 
areas where the breccia is silicified. The silica is chalcedo

nic, indicating that the silicification is supergene. Thus the 
higher gold grades probably are the result of supergene enrich
ment. The underground examination of the breccia a~so showed 

a coincidence of siliceous breccia, with mostly chalcedonic 
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level. 
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mobile during this process; Mn02 would have been necessary to 
mobilize gold in this type of acid environment. 

Panning of fines from the stoped area on the haulage 
level showed the gold to be visible but uniformly very fine 
in size. 
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SAMPLING 

Because of the discrepancy between the gold values reported 

by Bowman and those found in the oxidized and argillized pebble 
breccia intersected in hole VCD-2, resampling of the Glory Hole 
and the underground workings became necessary. 

Four continuous sample lines were run along the walls of 
the pit with sample intervals being 10 ft. long. Sample loca
tions and results of this sampling are shown in Appendix E. 

Sixty four samples were assayed, returning an average grade of 

0.023 oz. Au, much lower than that reported by Bowman. It became 

apparent that in areas of silicification the breccia matrix was 
missing. The fines of the matrix had been removed from the 
Glory Hole walls by the action of frost, wind and rain, since 
operations ceased 50 years ago. It then became imperative that 
the underground workings, where the elements of weathering had 
not been in action, be examined. 

A surprisingly large amount of breccia had been mined by 

the old timers from irregular stopes extending u~ from the 
haulage level. Mining had been restricted to the brittle sili

cified portion of the breccia, although exploration drifts had 
been extended out into the argillized breccia. Plate V shows 
the sample location points and assays of the Armco sampling 
program. Samples ~f argillized breccia along the haulage level 
and in the exploration drift at the northeast end of the work
ings returned detectable but very low gold values. Samples 

taken along the central stoped area averaged 0.101 oz. Au/ton. 

Panning of fines from a stope at point SJ-1 showed very strong 
colors; a large sample of fines from here returned an assay of 

O. 57 oz. Au. 

Very little mining had been done below the haulage level 
and no doubt, the siliceous breccia that had been mined by the 
old timers continues below the haulage level. A winze extends 

down 140 ft. in the breccia from the stoped area. To date this 

winze has not been sampled. However, a limited amount of 
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exploratory drifting had been done 11 ft. below the haulage level. 
Continuous chip sampling of this level returned an assay of 
0.067 oz. Au/ton. This sample compared very poorly with Bowman's 

sampling of the 11 ft. level which returned an average of o.44 oz. 
Au (averaging 7 samples). 

From values obtained in the Glory Hole and the haulage 
level it was concluded that: 

1.) Gold values of interest are restricted to brittle 

silicified portions of the breccia. 

2.) Highs and lows correspond well between Armco's 
sampling and that of Bowman's, but that Armco's 
absolute values were much lower than those obtained 
by Bowman. 

Because it is not known what size sample Bowman actually 
had fired in his assays, and because much of the gold is visi

ble free gold, further testing, on larger samples, was believed 

necessary. 



CYANIDE LEACH TESTING 

The Colorado School of Mines Research Institute was 
contracted to run cyanide'leach tests on collected samples. 
Approximately 500 Kg. of samples were delivered to them. Each 
of the samples was homogenized and a half kilogram split was 
taken from each. 

Sample splits were then combined into four large samples 
based on breccia type and location. 'Iwo composites were made 
of the underground sample and two of the Glory Hole samples. 
These samples are shown below: 

Com~osite Number 

1 
2 

J 
4 

Samples Included 

UJ-E-J to UJ-E-10 
HSS-1 to HSS-4, SJ-1 to SJ-7, S2-1 to S2-~ 
11 FT, S1-W, S1-N, and s1-s 
LB-1 to LB-18, LR-1 to LR-22 
UB-1 to UB-2J, UR-1 to UR-12 

From each of the four composite samples, three splits were 
taken, weighing roughly 500 gm. Thus twelve samples were pre

pared for the final cyanide leach. Results are shown on the 

next page. 

The cyanide leach tests gave consistently higher grade 
results than the averages of the fire assays. Strikingly, when 
the four leach tests results are averaged, a grade of 0.115 oz/ton 
is obtained, which is approaching Bowman's average of 0.144 oz/ton. 

The major difference between Bowman's conclusions and 

those of this report is that the values are not distributed 

throughout the breccia, but are restricted to the central 
siliceous core. 
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Cranide Leach Data 
Calculated Calculated Calculated Average of 

Composite Sample Wt. Residue ( o z/T) Liquor(ppm) Head(oz/T) Average Original Fire Assays 
No. gm. - -1ill_ ..Jig_ Au Ag Au Ag Au(o zl TJ Au,(ozLT) 

', ·. -. / 1 569.0 <0.005 <0.01 0.36 4.30 0.009 O .110"' / - ,: . 
_ .. ~. 

1 599.9 ,0.005 <0.01 0.12 4.50 0.003 0.109 /0.005 0.005 

1 583.4 <:0 ,00 5 <0.01 0.10 4.50 0.002 0.112 
- -- - -

r I 

2 562.1 0 .150 0 .37- 5.60 6.80 0.295 0.546"' 
_, . -:-~ .... .. 

,,,-- . 
2 583.8 0,34 0.36 5.70 7.40 o.482 0.545 /0.379 0.101 C. __ , 

;, 
' 

2 566.3 0.18 0.27 7.00 6.90 0.360 o.448 

3 508.9 0.006 0.01 2.56 7.60 0.079 0.218"'-
( • 

' .. , f t , 
-, 

0.87 0.031 -c ,, 

3 515.7 <0,005 0.18 7.20 0.030 0.303 /0.048 
~ 

3 519.3 <0.005 o.o4 1.06 7.40 0.034 0.248 

4 509.6 <0. 005 <0 .01 1.01 5.80 0.029 o. 166"' 

4 511.3 <0.005 <0 ,01 0.90 5,90 0.026 O ,168 /0 .026 0;011 
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C:yanide Leach Data 

Calculated Calculated Calculated Average of 
Composite Sample Wt. Residue ( oz/T) Liquor( ppm) Head(oz/T) Average Original Fire Assays 

No. gm . Au ...ML Au Ag_ Au Ag_ Au { ozl T) Au ( ozLTl 
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- -: _ .. ... 
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1 583.4 <0.005 (0 .01 0.10 4.50 0.002 0.112 

' 562.1 5.60 6.80 0.295 0.546"' 
,- / -2 O .150 0.37 _, 

- ...,p..., -

' ....... -. -. 
2 583.8 0.34 0.36 5.70 7.40 o.482 o. 545 /0 .379 0.101 '-~ -• -; 

I 

2 566.3 0.18 0.27 7.00 6.90 0.360 o.448 

3 508.9 0.006 0.01 2.56 7.60 0.079 0.218"" 
6 

, · ' .. ' ,' (' 
.. · -:..a. 

0.031 ,~ .. -... ,, J 515.7 . <0.005 0.18 0.87 7,20 0,030 O. 303 / 0 .048 

J 519.3 <0.005 0,04 1.06 7.40 0.034 0.248 

4 509.6 <0.005 <O .01 1.01 5.80 0.029 0. 166"" -,~ 

4 511.'J <0.005 <O .01 0.90 5.90 0.026 0 .168 /0 .026 0;011 

4 506.0 0.82 6.oo 0.024 <o. oo 5 <O .01 0.173 



CONCLUSIONS 

The shape of the breccia pipe or pipes has not ·been deli

neated by exploration to date. Assuming two separate breccia 
pipes, both near vertical, one of them does not have gold poten
tial as it has had no leaching-enrichment processes working on 

it -in the geological past. However, the breccia pipe exposed 
at the surface has been leached by highly acid supergene waters, 

with a central silica enriched core high in gold. This zone 
appears to be +100 ft. in diameter at the haulage level. Its 
vertical extent is not well known. 

Sulfides were found to be completely oxidized within the 
upper breccia pipe to a depth of +200 ft. Assuming a constant 
diameter of the siliceous zone with a vertical lenght of 100 ft. 
(20-40 ft. above the haulage level to 80 ft. below), a total 

tonnage potential of 60,000 tons (13 ft.3/ton) is obtained. 
The grade of this block of mineralized rock is difficult to 
assess. The cyanide leach tests suggest a value of 0.379 oz. Au/ton 
on sampling done on the haulage level. Samples taken from the 
Glory Hole, although not separated for argillized or silicified 
type, suggest values in the range of 0.03 oz. Au/ton. An ave-

rage gra~e may be +0.1, as is suggested by a stockpile of 

coarse rejects from the old mill which assayed 0.O81 oz. Au/ton. 
If the two intersected breccias are one connected body, lying 
at 4o 0 to the horizontal, the potential size of the enriched 
zone is bigger. It then may be about 100,000 tons. The fault 
contact at the southern side of the breccia may also complicate 

the relationship between the two breccias. 

If an attempt were made to further explore the gold 
bearing breccia by underground drilling, the main haulage 
level would have to be revamped. Holes 100 ft. deep would 
have to be drilled down from the main stoped area. If ore 
is developed by this program, the lower level could be cleaned 

out for haulage (see Plate III). 
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The limited gold potential appears to be too small for 
continued exploration by Armco. The property could be farmed 
out to a smaller company interested in small cyanide leaching 
operations. Heap leaching may not be feasible. The cyanide 
leach tests showed only a 50% recovery on the higher grade 
material. Secondary silica may coat some of the free gold. 

Deep drilling showed no geological or geochemical evidence 
for molybdenum at depth. However, the root zone of the breccia 
pipe was not found by exploration to date. Although chances 
of a successful Mo/Cu porphyry discovery are felt to be low, 
it would be desirable to drill one more near vertical hole 
from the southeast to check the extension of mineralization 
or the breccia in that direction. 

19. 
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Hr. .7o1i.n A. Pratt 

942 Pearl Street, 
Denver, Colorado 
Deceober 15, 1938 

Pre s:.den t, Carrizozo Mi nine Cocpany 
Goldm, Colorado 

Dear Sir: 

In accorde.nce with your instructions, 
dur11G the early part of Noveraber, I have sampled 
and examined the Vera Cruz l-!ine, near Carrizozo, 
new .Eexico, for the purpose of det eroininc:; the 
anomt and &vera,ce value of the ore already assured, 
and the possibility of a continuance of the present 
orebody beyond the 11□itationa thus far deterr:iined.. 

The f1nd~ncs and recoo.oendations are 
shcrn 1n the included report. 

Respectfully cubmitted, 

Consult1nc Mininr; & Metallureical 
Engineer. 
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REPORT 

ON 
VERA CRUZ MINE 

OF 
CARF.IZOZO MINING C011:P ANY 

By 

F. C. Bowoan, E. M. & M. 

November, 1938 

This r~oort is baaed on infor~~tion and Sa.I!l_'?ling obtained 
ty the uriter cluring a visit to the property November 8th to 16th, 
i9.38, 1nclusi v e, the principal object being to determine ,rhether 
here is sufficient ore assured at the preaent time to warrant a 
illing operation and l:hat average ore value could be expected. 
he samples were all assayed by Charles o. Parker & Company, 
.enver. Only the f;Old content uaa deterr:1ined as previous 
c.J!lI)les s!lou the s11 v er content, of min or ir.iportance, aa it only 
.verages about half ounce. 

LOCATION 

The Vera Cruz mine is located in Section 17, ot 
~ounshi::> 8 South, R,.,nce lJ East, alonG the South·.:est flank ot Vera 
Cruz HountP..ins, at an elevation of about 6800 feet and about 12 
.n:lea easterly from Carrizozo, new 11.exico. A uell improved high
wey from Carrizozo passes the pro9erty about 2 miles to the South. 
Fro□ the hich1.·.ray to the property, the road. is rough but ia used 
b;y auto to the lo,:er Tunnel. From the Lower Tunnel to the I!lill 
ar.d Upper Tunnel, a distance ot about 700 feet, there is only a 
t1all. The difference in elevation betueen the IDE.1h hlghua.y 
aid the .ra.ine is about 600 feet, 250 t'eet of which is made up 
between the lower and upper tunnels. 

PROPERTY 

The property consists of the follouinO patented lo.de 
Dining claims: 

Vera Cruz, Survey No. 141 
Golden E.?.gle, Survey Ho. 157 
Bustamente, Survey No. 271 
Washoe, Survey No. 272. 

coJiprisinf_; a to"~al ot 64. 89 acres. As. tar as developed, all the 
ors ia in the Vera Cruz claim. 

DEVELOPMENT 

The main ore body has been developed from the surface by an 
open cut and underground by a tunnel 660 feet in length cutting the 
brecciated mineralized zone tor the last 600 feet. The bottom ot the 
onen cut is connected to raise vith the upper tunnel. The last 
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mining \-ras done by 11 Glory Hole, n using the tunnel connection 
for ore disposal. 

About 150 feet from the portal of the upper tunnel a 
raise and stope i-,as made to the surface. Near this noint a 
wlnze 1:ras sunk in the bottom of the tunnel but \·ras later tilled.. 
This uinze ua.s reported to 1'..E..ve been 65 t'eet deep all in the 
brecciated zone. 

Another 1:rinze 1;as sunk 585 feet from the portal and a 
few feet south of the mc2.in tunnel. Hen nou living in the district, 
·who claim to have worked in this winze, say that 1t is 140 t'eet 
dee-o and shoi::,s breccie.ted naterial in the 11hole distance. Bedded 
strata are re~Jorted to be showing near the bottom on one side ot 
the ,-rlnze. At the precent ti.De the wlnze 1s .full of material to 
within 20 feet of the tunnel level. 

Fron this ,-rinze, at a point 11 feet below the tunnel, 
apparently sor.le prospectinc ·,rao done and a small amount of stoping, 
2.11 of whicn is shoun on tile sa□y.>le map of the upper tunnel. 

At a. point 250 feet louer than the upper tunnel another 
tunnel h.:.a been clriven follo~·:lnc the sane course 2.nd almost 
vertically beloi-:. He~.r the breast of this louer tunnel a raise 
has been started to connect ~1th the bottom of the 140 rt. 
ulnze, from ~he uppsr tuJ1nel, for the purpoc;e of ventilation 
and c:n outlet for ore below the mill level. 

SlW'ACE I!::?ROVE:f:S!JTS 

Al thouch the property i·:as ap.::,arently very well equipped, 
.including a crushing and cyanide plant, the remains ot uhich are 
ch01·m by Photo No. 1, there is very little of value lett. 

At the lower tunnel, the blacksml th shop and cocpressor 
house, sholm by Photo No. 2, was built by the present operators. 
This bu1ld1nc houaes the equipment end plant that has been used 
in dri vine the lm-rer tunnel. 

HISTORY 

The cl2.ins of thia property 'tiere located and patented 
1n the early 80 1 s. Ho records c.re availeble as to 1.;nen actual 
mininc operations started but ovidently the early miner~ 1·:cre 
attracted by the large outcrops of brecci2.ted material at the 
preGent location or the 11 Glory Hole 11 end its contents 1n 'free 
gold th~t were found by 11pannin(; 11 • 

There is evidence the f~rst mining was by open cut and 
the ore thus oined was transported by surface tr£.JTIWay to the m111 
located on the present m.111 site, a few hundred reet below. 
Probably some rorm or amalgamation was uced to ~xtract the gold. 
This operation waa probably abandoned as the ore must have been too 
1ow grade to show a profit on a sma1l scale operation, such as 
they probably had. 
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Later the mill, or upper tunnel, located just above the 
mill site, was driven under the open cut nnd connection made by 
raise to the open cut. A new mill was erected, using rolls and 
Huntington mills for Grinding, follo11ed by ar.1alge . .111ation and 
cyanidation. Bone 20,000 tons were mined by Glory Hole method 
from the surface and roo□ and pillar from underground, as will 
be seen by referrin~ to the maps included in this report. 
Evidently this operation was not successful on account or coarse 
grinding. 

'Yne old tailings show a laree percentace of material at 
least J/8 inch diaoeter, 11hile recent preliminary tests show· that 
a grind of from 40 to 60 mesh uill have to be used to free the 
fine cold. Evidently e_ri attempt 1-:2.s El"'~de to sort out eul)pooedly 
barren roc-k from 2.n over size tro~el ·oroduct that had oaseed the 
coarse crusher. The duop of theoe refecta, ,:h1ch run fro□ l inch 
to 2 inchea in diameter, is shown at the rieht or the mill in 
Photo Ho. 1. A 50 1->ow1d sar:I_!)le ,:as te.ken from this C:.u.mp. In 
selectiae the r.ample, care 1-ras taJ::en to pick pieces that 1-rere 
nractically free from mineral. After the s~mple arrived in the 
asf3ay office it uas acc·ln e7.:2.znined closely and about half of the 
nieces seened to be free from mineral 1-1hile the other half showed 
iit;ht coatinGS of exides. A sortinG 1.-as made placing the pieces 
free from mineral, as far ~c the eye could detect, in one saople 
and the pieces ahowint: mineral coati!"le,;s or streaks ~n another. 
The supposedly bc:.rren Oa!ilple ass~J~ed 0.06 oz. cold per ton and the 
e~'1)le with a little mineral ~csayed 0.96 o=. Gold per ton. These 
resul t3 .e.l'lc. the e.ttem.)t to leach by cya.11icle ~ _product containing 
3/8 inch !Il.2.teri~.l \!Oulc.. lec:.d. one to believe that the mill recovery 
must have been very low and could only re::;ult in an unprofitable 
operation. 

In recent yearn ;io atte.qpt seems to have bc€n made to 
place the property 1n production again. 

GEOLOGY 

During this·exaraination, the time available was not 
sufficient to make a study ot the geolot,;Y or the mine and district; 
however, the following ic quoted frc,.:n Profee::sional FB..per 68 by 
l·1alde!llar Lina.gren, Louis C. Graton and Charles H. Gordon ot the 
U. s. Geel. Survey, page 178. 

11 The Nogal district lies mostly on the upper east side 
and at the north end or the Sierra Bla...,co. At this end the range 
consists principally of intrusive rocks thzt have broken up through 
the Cretaceous sediments uh1ch bound the mountc.ins on the east(_ 
north, and WE;,st. On the east these sediments, consisting main.i.y 
ot limestone and sandstone, !orI!l a broad Mesa. At Capitan there 
are coal mines which have been operated for a nu:nber of years.• 

1 The Vera Cruz mine is located about 4 miles north or 
the town ot Hogal, on the southuest side of Vera Cruz mountain. 
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The ore body is a mass of much altered porphyry, brecciated and 
- recemented. Fragments of limestone, sandstone, and shale are also 

present.• 

11 It is probable that the ores of the Hopeful and Vera 
Cruu mines are related in oric;in to the veins of other mines 
that the mineral bearing solutions spread through the porous rock 
at these places and made lo".1-grade deposits. 11 

EXTENT OF ORE ZONE 

The brecciated material ot the ore zone is easily recog
nized althouGh the mineral che.racteristics, if there are any 
visible, Hhich determine the value ot the ore have not been 
discovered. 

On the surfcce the breccia zone outcrops about 50 tee t east 
ot the upper tunnel portal and c2.n be traced easterly alo!'lg the line 
of tu.nnel, to a f e'.·: feet beyor.d the eaet rim of the Glory 1-iole, 
v.:::..r-Jinc in 1:id th from 100 to 125 feat. 

UnderGrouni the only limitc of the ore zone th.2.t have been 
definitely determined is the 1:e::;tern co.1tact between the sedioents 
£.nd breccia at a point sho,\"Tl as statio::1 U-1 on the map, .snd the 
aouthern contact froc Statio~ U-1 to a point JuGt ~eyond Station 
U-J \·:here ~he contact disap;,ec:rs into the south wall of the 
tunnel. Beyond this point the up~er tunnel workinfs are all in 
the brecciated zone. In the northe~st end of the Glory Hole" the 
l1!1e of contact is shown bet1,een the breccia and sediments. Thia 
contact is also shown in an x-cut tunnel driven in the es.at 
face of the "Glory Hole 11

• From the evide:ice here it would seem 
that the e2.stcrn lil!li ts of tile breccia 2.one were thus determined; 
ho1-fever, developments undereround show this zone to continue at 
least 50 feet tr~tl:.er to the east and1 120 feet ta.:~t~er to the 
north than Rhown on the surface and no limits reached yet. 

'E.11.e lencth ot the breccia zone, as shown 1n the east end 
of the ~v1mnel workinss, is over 200 teet ui th comoercial ore in 
fact above the average value shm·rin£ in the northern, eaatehi 
and southern extre!!litiea of these workings. F::-oru these 1"e..cta !t 
is evident .. that this brecciated zone is pitching northe~sterly 
and widening in d.epth. 

'Yne only evidence of tbe extent of the breccia tod =one 
below the tunnel is tuo 1-.inzes, one nec:.r Station U-2 and the other 
just south ot Chute No. 2. The first one ia reported to ha.ve been 
65 teet deep and all 1n precc1a, but, as previously stated, the 
winze has been tilled so 1 t c~.nnot be· e::amined. The second winze 
which is renorted to be 140 teet deeo b.aa been filled to 1·:1 thin 
20 !eet of the top l:here brecc1a is still shm-ring and was sampled. 
It i.a reported that the bottom ot the ahP..tt ahoua sediments on 
one si~e. 
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It' these reports are correct, the assu.t:!ption then is 
that the ore z.one is 150 feet hi~h and 100 feet 1-1ide at the western 
contact, pitches in a northeasterly direction and is 250 feet thick 
near the eastern e.xtremi ty of the workings with a developed ""t-rid th 
of more the..n 200 feet. There is no evidence of how much fc?_rther 
this brecciated zone extends eE' .. sterly; hm-,ever, t'rom the fact that 
it is sho1m to be increaain~ in dimension in that direction 1 the 
natural inference 1.rould be that a large tonnace could yet be 
expected in that direction. In other words, the extent ot' the 
partially determined ore zone ia 600 feet in length by 100 t'set 1n 
width and 150 feet thick at one e~d, and 1ncrcaaing to 250 feet thick 
at the other end, having a top width ot ·125 feet, a center l:idth 
of over 200 feet, and a bottoc width yet to be determined with its 
northern, eastern and southern limitations, which are otill unknown. 

Developnent by the lo::er tunnel has not disclosed the 
doumrn .. rd continuation of the brecciated zone, althouch several 
hundred feet of a hic;hly fractured., altered. .?_nd faulted zone was 
crossed. In dippine to the northeast the brecciated zone may 
etill be found in depth to the north of the prer,ent louer tunnel or 
to the northeast. 

Several eanples uere t2.ken in the lo1;er tunnel, as shown 
on Plate I; ho:1ever, no COJi151erciaJ. value HRS found. lfore samples 
r2i.y [iVe a clue to the location of the ore. The only o~r::;ples of 
i1i~1.e:rcst ,-,ere, 18.5, 186 anci 187 which 1.·rere 1.a_\:1:m across a total ot' 
26 feet, repre2ent1!1C the -:....-1,J.th of a <lark colored dike having the 
General direction of almost north. Float was found on the knoll 
to the uect of the mill 1-:l~ich :ce.3er1blerl this <like o.a.terial. This 
aike f!la.Y 112.ve had an important in1'luence on the ore ot' the Vera 
Cruz. and should. be i;iven further atte,1tion. 

SAl-.?LING AED ORE T'..E3ERVE3 

Sampliu:; c:..wl assay a are sho-un on the inclucied maps. All 
but a few samples were cut ~n 10 foot horizontal lengths along the 
ualls of the,workir1Gs and Glory Hole at points indicated on the maps. 
Owing to the nature of the oaterial it is 1.D!_'.!ossible to cut chs.nne1 
E:E.fil?les; however, a_p:;Jroxima.tely 3 pounc.ls of material per foot ot 
sa_~le WP.s taken. Values were :rounu. to be spottecl anc. only an 

, averac:;e or a le..rge number of sao_:.jles could be de:::iended to give a 
fa~ representation of value. Just because on& ten foot s~mple only 
assayed 0.01 oz. cold _per ton 1-:-as no proof that tr.1.e material 
sampled would Hot be commercial ore. 

?ake for instance the first sara_plea ta.ken along the tunne1, 
samples 18, 19, 20, 21, 22 and 23,- all assc1.yea. 0.0l oz. gold per 
ton, showing apr,arently the materie_l was not ore at these pointsii 
however, additional safil_Ples tak.eu at #18 and #19 and. &.t #22 and rr23 
showed commercia1 ore values, so it is quite eviuent that the 
uhole brecciated zone has ore possibilities. 
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Prooinent post mineral fracture zones uere at first 
thought to have some influence on the position ot ore values; 
however, as tar as sampled, this did not seem to be the case. These 
fracture zones have a general trend ot 10° to 15° to the northeast. 

Developed ore blocks were laid out in this direction to 
conform with the general trend of the ore in the workings at the 
east end of the main tw..nel. The north drift follows along a very 
prominent slip for 50 feet from the tunnel and then m~lngs to the 
north. T"nis slip looks like a toot wall but the tunnel cutting 
throuch it proved the ore to continue beyond this slip. 

The developed ore sampled, ls divided into blocks #11 2, 
3, 4, 5, 6, 7, 8 and 9 as shown in plan on the Assay Hap ot tne 
Upper er Mill Tur~el 2nd the s2.mple map of the Glory Hole. Vertical 
sections, along the center lines ot these blocks, are shown with 
the average assays and. distances which the saoples represent. The 
samples are welgl\ed according to the volume represented, the 
tunnel level samples coverine the volume from 20 feet below the 
tunnel up to halt the distance between the tunnel level and the 
line of sanples in the ~nory Hole. The tonnage and averaee 
value of each block is estimated separately and then all blocks 
averaced together and giving the assured ore reserves aa follows: 

ASSURED ORE 

Totals 

BLOCK 

1 
2 

l 
~ 
7 
8 
9 

TOirn 

53850 
J.5800 
21800 
15700 
13900 
17100 
10200 
28800 
10300 

2074.50 

AVG. oz. GOLD 
PER TON 

0 .1322 
0.1130 
0.1735 
0.1830 
0.142.5 
0,1620 
0.0930 
0.1750 
0 , 1110 

0.144 

TOTAL 
OZ •. GOLD 

7118.97 
40lrS.40 
3782.30 
287J.l0 
1980.75 
2770,20 

948.60 
4990.00 
1J 69,90 

29879.22 
I 

One ton of ore in place occupies lJ cubic feet. 

PROBABLE ORE 

The Map S!.!. Ore BlocJcs shows the probable extP.nt ot the 
brecciated zone for the surface and tunnel level together with 
cross sections as indicated., showing the end sections ot the various 
blocks and the probable extentions ot the assured ore blocks with 
the exception ot Blocks 1-a which· covers the ores for 20 feet 
east ot Block 1 tor 216 feet 1n length, 12.5 feet above the tunnel 
and 20 teet below the tunnel. The average assa? is taken the same 
as tor Block #1. The average assays on the other probable ore 
blocks are taken the eame as the asoured ore extended, with the 
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A exceptions ot blocks U-4-tJ5-U6, the value ot i-fhich is taken as 
• the averace ot all the other probable ore except that below the 

tunnel level. The value ot the probable ore below the tunnel 
level is taken at the average value ot all the probable ore above 
the tunnel level. 

PROBABLE ORE 

BLOCK 

1-A 
2-A 

t! 
5-A 
6-A 
7-A 

Ul-UJ 
UJ-U3 29 

UJ+29-U~J5 
U6-U6-"25 
U4-&-35-U6 

Total 
Subtract Blocks 

8 and 9 

Add volume to 20 
tt. below tunnel 
not already 
included 

TOTALS 

POSSIBLE ORE: 

TONS 

48,180 
7,740 

16,000 
12,440 
1.5,880 
13.,500 
24,800 
47,JJO 
12,370 
26,320 
33,400 

14S, OOO 
40 2 960 

~9 , 100 
J .3, 8&0 

E 71 , 140 

4.35,000 

AVG. OZ. GOLD 
PER TON 

0.1322 
0.1130 
0 .173.5 
0.18.30 
0.1425 
0.1620 
0.0930 
0.0930 
0.1070 
0.1820 
0 .. 0930 
o ti 12tS6 

0.12.3 

0.123-

0.123 

TOTAL 
oz , GOLD 

6.369.40 
874,62 

2776.00 
2276.52 
2262.90 
2187.00 
2.306. 40 
4401.69 
1J2J.59 
4789.70 
3106. 20 

~~sI: g~ 
6i59,90 

44 71.12 

8750. 22 

.5.3421 • .34 

· The total area ot the breccia zone as taken on the tunnel 
level is 1011 .300 sq. tt., which divided by 1.3 gives 7,790 tons per 
foot ot deptn. The possible volume ot or_~ belm-, the 'tunnel trom 
20 teet to 140 teet in case the ore continues as reported would 
add 9.34,000 tons to ore reserves. While these ore possibilities 
seem rather remote at present, still from all 1nai~2tions they 
have to be given consideration until dispro~ed. The gold content 
of this ore is assumed to be the same as for possible ore. 

SUMMARY OF ORE 

VALUE PER TON TOTAL 
oz. GOLD GOLD AT $J5. GROSS 

TONS PER TON PER OUNCE VALUE 

Assured Ore 207,450 0.144 $i.o4 $1,045~548.00 
Probable Ore 4Ji,ooo 0.12.3 .JO 1,870,500.00 
Possible Ore 9J ,aoo 0.123 4.JO 4,019,640.00 



Vera Cruz Hine By F. C. Bowman 

PRODUCTION 

To arrive at a basis to deteroine the possible lite ot 
the operation let us make the reasonable assumption that one-halt 
of the nrobable ore and one-fourth of the possible ore can be 
convert-ed into production. This would give an ultimate production 
of 658., 6.50 tons with an average value of $4 • .5J per ton. 'i·ll th a 
JOO-ton rn.111, at 90,000 tone per year, the possible lite ot the 
property would then be 7 years. 

No comolete metallurgical work has been done on the ores; 
how·ever, prelioinary ,-rork shows that 8,5 to 9.5% of the gold can be 
recovered by gravity concentration, followed by t'lotat1on and 75% 
ot' the sold thus recovered can be amalgamated. 

The ore is all oxidized and the sold apparently free, so 
it is reasonably safe to assume that an extraction of better than 
90% may be obtained by grinding to 6.5 mesh and either cyaniding 
direct or cyaniding the tails after concentration. 

It is est.1.J!lated that the cost of equipping the mine and 
mill on a JOO ton basis should not exceed ~200,000.00. 

Moat of the factors governing production are very 
favorable for chec.p operationst both in m1.ning and milling. Mining 
can be done by open cut, loadeci w1 th a p011er shovel and transported 
to the mill by conveyor. The ore will break easily in the mine 
and grind easily in the mill and the indications are that a simple 
mill will c;ive a high recovery a.nd above the averaGe capacity. 
All these factors oake for lov coats. 

There 1s nlenty of ,-rater develoned in a well near the 
railroad, aoout l½ miles south or the mine tor a ,500-ton cyanide 
mill. This would only have to be raised 4.50 teet. 

Power can be generated by Diesel en&ines, as Diesel oil can 
be purchased delivered for 7(> to 8~ per gallon. The power plant and 
pumps could be located toGether at a convenient point on the rail
road. The Railroad Corapany will put in a spur for delivering 
machinery and supplies. 

ESTIHATED COST _Q_F OPERATION 

~ning and Delivery to Mill 
Milling 
Losses 
Ad.mlnistration and General 
Taxes and Insurance 
Amorti~ation ot Equipment 

ESTIMATED Efl.RNI NGS 

.35 
1.00 

.45 

.20 

.25 
,25 

On a basis o~ the tonnage and value set forth the gross 
earnings a~e estimated at $2.00 per ton, or $180,000.00 annually. 
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The net earnings will depend on the declared value ot the out
standlfi8 stock of the Company and the tax assessed by the 
government. 

RECOMMENDATIONS 

Steps should be taken immediately to clean out the winze 
near the portal of the upper tunnel and winze in the center of the 
undereround workings. These should be completely sampled as well as 
other parts ot the mine which were only partly covered. The upper 

-tunnel should be extended at least 20 teet and a cross-cut driven 
to the east for at least 20 feet at the end ot the north drirt. 
It the roaulta ot this l-mrk are as favorable as might be expected. 
from all indications, the assured ore would be greatly increased 
and ml{Ylt even be doubled. 

The rejects trom the samples already taken form a good 
average safil!)le of the mine. These should be used for metallurgical 
testing to determine the type of mill necessary, its cost of erection, 
the extr~ction to be obtained and the cost of milling. 

~ii t:1 the foree;oing work completec-, as outlined, s.nd the 
1nformatio~ available, the size and tn:,e of mill may be decided 
u_pon to yield the mozt profits. There 1s sufficient ore assured 
at :present for a profitable operation, but how fast it should be 
rained and the method ot milling has yet to be determined. A 
r::1oderate ez:pencU. ture will cooplete this work and then a more 
cor;:iplete E.Ild definite report can be made regarding the profits to 
be eA"})ected from the project. 

Respectfully submitted, 

Mining and Metallurgical Engineer 
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Supplecent to Report 
on 

Vera Cruz E.lne 
Carrizozo, New Mexico 

By 
F. C. Bom!l.an, E. M. &M. 

Novenber 19J8 

Sample Width Asaay oz. 
Gold -oer ton No. Feet 

1 10.0 

2 

J 

4 

5 
6 

7 

8 

10 

9 

11 

12 

lJ 

14 

15 

16 

17 

19 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

1.5 

10.0 

5.5 

10.0 

10.0 

10.0 

io.o 

DescriDtion 
Ta~en at Skero Sarrmle No. J7. 11- Ft sub-level, 
beeinning at west ~ide of shaft and continuing 
west, brecciated. -
At Sl:ero S2 .. r.nple No. 7, 
piller becinning 10 ft 
Eaterial. 

11 Ft sub-level,~. face ot 
south ot ohatt, brecciated 

At SJ:ero sample !lo. 6, 11 Ft sub-level, along pillar 
bctueen S}:ero sarrple No. 73 & 74, brecciated material 
At Skero sa~le No. 2, Upper Tun. Lev. 2bout 10 1 s. 
of Sur. Sta.U-7, loose brecc1at8d material 
At S}:ero No. 11, along E. 1·:-all about 25 ft S. E. ot 
chaft, u. Tun. Lev., lieht colorc~ brecciated caterial 
At Skero No. 6J, beginning at N. end of Sand continu
ing N. for ten teet, licht colo~~d brecciate~ ~aterial 
At Skero No. 10, continuing N. from No. 6 along uall, 
lir;bt colored 0reccia con taini:1: i:la t erial tJ:i..a t appears 
to be altered porphyry 
At 81:ero No. 29, a 5 ft cut on each side of s. drift 
near face (vertical cuts) brecciated material 
At Sl:ero No. 87, along the ue::Jt side of E. :=-cut 2t 
face 2cross some vertical tract~res crossing x-cut, 
brecciated material tight and hard requiring moll to 
cut E:a.BDle 
At Skero No. 14, along face of pillar about J5 ft 
S. E. of shaft 
At Skero No. J8 across streak ot gouge material at 
corner of tunnei and N. x-ot~t, a.long slip forming the 
toot ~-.•all ot x-cut 
At Skero 61. FroI!l. face ot N. x-cut along east side, 
soft brecciated material 
Ten ft back from Skero 60, sample cut a.cross back ot 
x-cut and across fractures shot1ing runn1..'1.g with the 
x-cut sample bet1-reen 154 and 155 but not shown on 
the map 
Opp. Sl~ero 49, cut into toot wall, brecciated and 
goug~ material 
Continuation or 14 across back for 5 tt, soft, 
crushed gouge oaterial containinG more iron oxides 
than usual 
Continuation of 15 to ueet side or .x-cut, breccia 

. soft, light colored and finely crushed 
At Skero 93 E. of Chute No. 1, breccia contains more 
hard quartzite, requiring moil for campling (resample 
No. 1J6) 
Cut along N. side of tunnel starting 20 w. of No. 1 
Chute, coarse brecciated zone·u1th strong :t"ractures 
crossing tunneJ. 
Continuation ot 18 W. elong tunnel, same materia1 & 
fracturing 

.10 

.20 

• 84 

.25 

.01 

.JO 

.14 

.. Jl 

.55 

.29 

.20 

.25 

.06 

.14 

.04 

.01 

.01 

"' 
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Assay oz. 
Gold per ton 

20 

21 

22 

23 

24 

2.5 
26 

JO 

Jl 
J2 
62 

33 

34 

JS 

36 

. 
63 

37 

39 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 
10.0 

10.0 

10.0 
10.0 

10.0 

10.0 
10.0 
10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Along N. side ot tunnel, beginning 40 feet out 
trom the W. end of 19, another fracture zone crossing 
the tunnel, breccia more decompooed and softer 
Continuation of 20 tor 10 !t alone the N. side ot 
turu1el, cross fracturing not so strong, breccia con
t;i...1ns coarser chunl:·s · 
Startin$ about 95 ft west ot·21· and JO i"t out from 
Sta. u-5 contains open fractures with hardened talc 
streaks 
Continuation of 22 along N. aide of tunnel, solid 
breccia zone with extra amount of iron oxides, r..o 
fractures 

3a!!IDles from Glory Hole 
Starting at point 4o ft s. of Survey Sta G-H and co~
tinu1ng s. 10 ft., hard brecciated material containing 
considerable quartr.ite cemented with heavy atr31?-ks ot" 
r.1B.rd iron oxide, re(!uirec"i. moil for sampling. 
Continuation or 24 s., sa□e materi~l 
Beginning at P.. point lJ ft s. of 25, _at S.\f. corner ot 
cut and continuins ecscerly, cont=ina soft 5treaks & 
breccia softer 
Continuation of 26, soft brecciated material, 11cht 
colored. 
Continuation of 27, soft brecciated !!Ulterinl 
Continuation of 28, harder brecciated material an:1 
iron oxides 
Continuation of 29, droppins down away from rio ot 
cut hard brecci~ cemented witn red iron 
Easterly along tace of hump, same hard breccia. aa Nv. 

• along face at hump, same hard breccia as No. Jl 
Beeinning about 15 tt s. of thee. end of J2 
brecciated material with coarse rounded boul.ders and 
vertical iron seams 
Continuation ot 621 breccia with more decomposed white 
quartzy material tnan 62 and less vertical oxide sea..ras 
Continuation ot JJt sett breccia with small amount ot 
cementing iron oxiaes 
Continuation of 34, t'irst S tt soft like J4 & la.st 5 
i"t uith vertical fracturing and containing hard 
boulders, some flint 
N. hal1' ot face of hole to re.ise from tunnel workings, 
strong vertical fractures, breccia cemented with heavy 
yellows brown iron 
Continuation ot 35, 5 ft along face ot cut and 5 tt 
along face ot hole to raise, strong 1'ractures 
Cont:1nuation ot .36, breccia,· same materitl as 36 vith
out tract. 
Continuation ot 37, dark colered iron cer:;ienting soft 
altered breccia, vertical fractures tilled with iron 
oxides 
Continuation or 38 along east wall, light colored de
composed breccia cementing material tine quartz with 
yellow-brown oxides 

.02 

.01 

.o4 

.02 

~01 

.01 

.01 

.02 

Tr 

.02 

.19 

.01 

.02 

,. 



Vera Cruz Hine By F. C. Bm•nnan Pase 5-J 

40 

41 

42 

4J 

44 

4.5 

46 

/ 

53 
54 

~l 
57 
.58 
.59 
55B 

60 

61 

62 

63 

64 

ii 
67 
68 

Width 
Feet 

Assay oz. 
DescriDtion Gold per ton 

Sr1.r;ml ·e e fX,.Q m -!lJJU~ _ _HQ..,l..,a-..... -Ou..o.:~P:uOii..il..r.!ll.L.1.· ....::1 ~::11.,d..._ _____________ _ 

10.c 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
5.5 
4.o 
4.8 

10.0 
10.0 
1.5 

10,0 

10.0 

10.0 

10.0 

10.0 
10.0 

7.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

Continuation of 39, eaet ¥.all over .x-cut, decomposed 
breccia with some oxide streaks of liBht colored iron 
Continuation of 40, hard and soft breccia with red oxide 
st1~saka and cementing oaterial; cretaceous bed.a above 

.01 

.J4 . v.ncl 20 ft back 
Continuation of 41, coarsely brecciated material with 
less oxides the_~ 41 . .10 
Continur-.tion or 42, coarse decomposed breccia ,11th bro,m 
iron ccfilenting naterial .10 
Continuation of 43, breccia 1<.1 th eorne large chunke thro 
it 2 ft acroG~, dark brown oxide cementing rnateri~l .01 
Continuation or 44, over x-cut tunnel portal, co~rce 
creccia with 0ro,-m oxide cementing nateritl, te-i! chunks 
ot porphyritic rock., purplish with white crystale, 
i:;robably e.ndesite 
Continua ticn of 4_5, co,c..rse brec.cia 1-vi th brm·m oxide 
ce~enting catarial along north face ot cut 
Co::t1n1J.2.ticn of 46 2.lo:ig N. face, sa.Qe .'LElterial aa 46 

u o! 47, alonf !i. f2.ce aa fa:r r~:..! could be sai;plecl, 
sa..rue material E.n 46 and 47 
N. side of ::-ct~t tun:1el at No. 4.5, l>reccla matsr1al 
Ccnt~1uation of 49 to breast of tunnel, • • 
s. i::;1'3.e of .x-cut tu..'1nal beeinnin.g at face, 11 11 

Continuatio~ ot 51 to portal, b~&ccia material 
Along north side or x-cut a"t Ho.40 • • 
Continuation of No.53 to contact of sedi□ents 
Across back of drift along contact, breccia material 

• " • 
1 10 ft in from 55 a • 

• a " , 10 tt in from .5D
1
at breast, breccin 

Along ~-r. side drift t'rom face, brec cia 02.t eritl 
a 1 11 1 continuation or ,58, 11 a 

East of contact, in wall. 4 ft in fro~ 5.5, gouge and 
crus...~ed sediments mixed 1n th breccia material 
Alon~ s.si~s or x-cut fro~ cor dri!t out, Breccia 
1-!.:.. t eria.l 
Along s. side of- x-cut, continu2.tion of 60, br~ccia 
!ll2.teric:,:.J. 
s. rim of cut starting above J2, tine brecciated 
mn.teric:.l 
Continuation of 35 and alone W. f.J.ce of hole to raise 

.20 

.16 

.01 

.04 
0.12 
0.02 
0.02 
0.0.5 
0.02 
0.03 
0.09 
0.05 
0 10 
0:06 
o.o4 

0.02 

o.oJ 

0.02 

from tun~el, breccia heavy with iron oxides 0.02 
Along s. side of hole at 63, breccia material o.18 

• a 11 11 11 and continuation of 64 0. 02 
Across E race of hole from 6.5 N. breccia material o.o4 
E. side ot a. tunnel, bottom Glory Hole, from !ace out o.oJ 
• • • • •, continuati~n of 67 to portal 0.09 
Breccia in tunnel mostly fine with yellowish broun matrix. 
Along wall E. or tunnel portal, breccia ,-ri th dark matrix .o4 
Continuation and above 69, same brecciated I!l2.teria.l o.oJ 

• of 70 1 eimilar material but east or fracture zone o.OJ 
• 1 71, breccia material O. 01 
• 

1 72, .: 1 simil~ to 72 0. 02 
• • 73, • and same fracture zone ass.Tun. 0.04 
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Ho. Feet 
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Description 
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Acaay oz. 
Gold per ton 

75 
76 

77 
78 

79 

80 

81 

82 

85 
815 
87 
88 
89 

90 

91 
92 

§~ 
94S 
9.5 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
100 

~~-fgi 
109 

110 

lll. 

10.0 

10.0 

10.0 
10.0 

10.0 

10.0 

10.0 

10.0 

10.0 
10.0 

5.0 
6.o 

10.0 
10.0 
10.0 

5.0 

.10. 0 
10.0 
10.0 
10.0 

10.0 
10.0 

7.0 
10.0 
10.0 
10.0 
12.0 
10.0 
10.0 
10.0 
·10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

Continuat! SHP~rs74;0 ~r~68il M&t ~r1£YnMiau~ine 
fracture zone ass. Tun. 
Continuation of 75 to E. side or N. Tun. breccia 
more rounded and matrix contains more decomposed 
and altere::d white rock 

0.20 

o.os 
o.o4 Across portal or· N. Tun. similar naterial to 76 

From end of 77 & alon~ w.face of cuts., similar to 
76 o.os _ 
Continuation of 78, marked 1--rrong on oap ( orir;inal), 
looks like conglomerate, matrix very □uch altered 
and decooposed, light colored, 
Continuation of 79 South but lover in cut, breccia 
material 
Continuation of 80 along west side of cut, breccia 
material 
Continuation of 81, coarse and fine breccia, matrix 
more brown iron 
Bottoms. end, breccia nore rounded 
Along s. wall ot cut & bottom, same □aterial ass. 
Tun. 
Continuation of 84 to W. side or portc?l ot s. Tun. 
Across breast and W. side of s. Tun. 
From portal, E. side of N. Tun. bottom or Glory Hole 
Continuation of 87, E. side & face of N. Tun. 

a of 88 along W. side of N. Tun. rounded breccia 
11ith lieht matrix much altered and decor:rposed 
Continuation of 89 to portal, sarae material as 87, 

0.02 

0.02 

0.02 

0.20 
o.46 
o.os 
o.o4 
0.02 
O.OJ 
a.OJ 
0.08 

88, 89 0.02 
Becinnine at thew. cor. inside rim, continuing s. 0.01 
Continuation or 91, fractured breccia □aterial 0.02 

a or 92, breccia yellowish brown matrix, strong a.OJ 
1 1 9J, n dark red & • • a, strong fracture 
zone o.oa 
Resample of 94 t aklng larger sample 0.27 

A.longs. wall of cut about 20 ft below 94 0.42 
Continuation of 95 up to east wall of cut 0.19 

• ot 91 along rim going north Tr 
• of 97 a " 11 

• 0. 01 
1 

• 98 " 1 
" 

1 0 .12 
1 W. from N. end of 99, breccia with brmm matrix 0.06 

Beginning with N.W. cor. & running E. alonG rim 0.01 
Continuation of 101, same material as in N.Tu.n below 0.01_ 

• of 102 and same material 0.04 
1 1 lOJ and saoe material as 102 0.10 
• 1 104, breccia changes to bro,m matrix and harder 0.04 
1 ~ 105 to the N. alon~ outcrop or brecc1a 0.01 
n • 100 ■ 11 • n ■ ■ 11 Tr. 
BI 107 B I ft I I I a 0.02 
• • 108 across breccia butcrop and fractured quart-

zite 
10.0 Across fractured quartzite outcrop at N. end or 

breccia zone 

0.02 

Tr. 
0.01 10.0 Across fractured quartzite continuation of 110 
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~ -ple Width 
Feet 

By F. C. Bowman 

Description 
AssB.y oz. 

Gold per ton 

112 10.0 

114 10.0 
11 10.0 
11.5 10.0 

116 10.0 
117 10.0 
118 10.0 

119 10.0 
120 10.0 

121 4.o 

122 10~0 
124 10.0 
12 7.0 
12.5 10.0 
120 10.0 
, ::,7 10.0 

10.0 
I 10.0 
lJO 10.0 
lJl 10.0 
132 10.0 
lJJ 5. 0 

1J4 10.0 

135 
130 

5.0 
6.o 

1J7 10.0 
1J8 10.0 
139 10.0 

140 10.0 
141 10.0 

142 10.0 
144 10.0 
14J 10.0 
14.5- 10.0 
140 10.0 

t'L3 10.0 
10.0 

• 10.0 
2.0 

151 10.0 
1.52 8.0 
l.5J 7.0 

--

Samples along old skip line toward mill 
Breccia outcrop 90 feet· belot.,.. W .rim ot Glory Hole and 
continuing toward the G.H. 
Continuation of 112 touard the Glory Hole 

• of llJ toward the Glory Hole 
Breccia Outcrop near w. contact about 90 ft E. of Tun. 
Portal 
Breccia Outcrop continuation ot 115 

" • continuation of 116 
Same outcrop as 117 and about 25 :rt up toward raise 
from Tun. 
Continuation of 118 easterly along outcrop 

n of 119 easterly along outcrop 
Sar:roles from Unner or Hill Tunnel 

In old drift to the N.-of Raise to surface from Tun. 
and about 25 ft above the tunnel, in highly fractured 
zone 
Continuation of 121, brecciaf :fractured zon.e 
Sample across the back, 11 !~ to s. of 121 
Continuation of 123 to end ot short x-cut 
Saranle across back ot drift to North from Sta U-2 
Continuation of sample 23 ifest, breccia tine and solid 

a of sample 126, breccia fine and free from fractures 
It II I 12 7 

1 
JI I I ft I II 

" R " 128, cross fractureo north easterly 
n U d 129, I d I I 

a • n lJO, 11 11 n 1 

11 • 11 lJl, a a • 11 

• ~ • 1J2, tree from fractures, change at end ot 

0.02 
0.05 
0.01 

0.05 
0.02 
0.33 

0.06 
0.14 

Tr. 

0.02 
0.01 
0.10 
0.02 
0.20 
0.22 
0.10 
0.16 
o.14 
0.17 
0.34 
0.14 

133 0.09 
Continuation ot #18 to the East, strong slip at end of 
#18 
Continuation ot 1J4 up to edge of pillar along #1 chute 
Begins 6 !eet from center o! #1 chute 
Coritinuation of 1J6 at Skero #92 

1 ot 1J7 along N. side to corner 
Across back between pillars N. ot #2 Chute, coarse 
breccia 
"back from end 139 to #170 
a H. :face of first stope N. breccia :fractured & 

crossed 
Across back ot tunnel 7 :rt W. of #3 chute 
Along E. eid.e of 2nd N. stope beginning with face 

11 n 11 11 1 1 • from #144 to #142 
• s. side at tunnel near !ace, Ft \·Tall slip west 
• a II t II continuation ot 145,64 tt to Sta# 7 
11 E. wall, 1st x-cut n. :from N. drift, face out 
• E. side, 11 • • 1 n 11 , continuation t,1147 

.Continuation at 148 ~cross back of N. drit't 
a at 149 into :rt. wall slip 
Across back, lJ :rt. N. at 149, N.drit't all brecc!~ 
• 1 , 27 tt N. at 151 
• 1 , 2J ft trom the tace 

0.20 
O.JO 
0.09 
0.01 
o.14 

0.06 
O,lJ 

0.07 
0.02 
0 06 -• 
0.26 
0.01 
o.42 
o.o4 
o.J4 
J.76 
2.18 
o.o4 
0.01 
o.J4 
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Aasay oz. 
Gold per ton 

156 
157 
158 
159 
lo0 
161 
-162 
16i 
16 
16.5 
160 
167 
168 
169 
170 
171 

172 

173 

'174 
l'?5 

176 
177 

178 
179 
180 

i81 

182 

183 

185 

186 

187 

5.0 
5.0 

10.0 
5.5 

10,0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

6.o 
6.o 

10.0 
10.0 
10~0 
10.0 
10.0 

5.7 

6.o 

7.0 
8.0 

7.3 
5.0 

10.0 
6.o 
4.o 

6.5 

5.5 

3.8 

6.o 

10.0 

10.0 

184 Grab 
184 xGrab 

Across back, 10 ft N. ot 15) 
1 1

, S ft trom !ace, distinct tracturee into s. 
wall, apparently parallel to Ft. Wall slip 
Drifts. from #2 chute, w. side x-cut, along N. side 
Across back, 10 ft from face, breccia highly altered 
Besinnine; s. ot Sta 7 & continuing E. along pillar 
Continuation of li2, to cor. ot pillar 
• ot #9, along N. face of pillar and north ot #156 
Along s. wall of stope, s. ot chute #2 

n " 11 • a continuation of 161 
I 

11 W. wall ot stope be1;inning ui th N. E. cor. s. of :3ta 7 
an u a •, continuation of 163 
0 11 side ot winze, s. ot tunnel at No. 2 chute 
11 E. side ot 1;inze, opp. 165 and 19 ft below tunnel 

Continuation of #125 to the west at Sta U-2 
a of #125 to the east at Sta U-2 
11 

• #1J8, along W. side of first stope north ot Tun. 
a 11 #169, 11 a ~ • 11 • 11 a a 
II a #170, n II ~ II a ;s a to #141 

Ba.rnples in Lower Tunr.el 
AlonG s. side at 1033 to 1039 1 trom portal, hiEhlY 
altered and fractured, talc streaks on slips 
Vertic~l sami;le across flat slips pitching into s. 
wall 1015 feet frora portal 
Vertical sasple 1005 ft. from portal, S. uall 

a sar.rple, s. side, highly fracturedi iron & 
nanganese stains, 995 feet from porta 
Vertical on s. aide, 985 teet froiil portal, o:d.dized. 

11 sample, N. side, 942 1 tram portal, bro\·m sandy 
streak 
Aero ss bacl: & down N. side at 926 ft from portal. 
N. side, 891 1 fro~ portal, vertical across-flat slips 
Across back at 179, brecciated m~teri~l with both 
we.lls pitching touarcl center of tunnel 
786 1 from portal, vertical sample on North side 
hiehly fractured material 
772 1 from portal at N •. side of tunnel across back, at 
E. end of receiver, highly fractured Iil.atcrial 
At 182, from s. side of tunnel across back, prominent 
slips pitching into s. wall 
Be~inning 16 ft from portal s. side of tunnel and 
horizontal part of' a dike., iieht colored, h1ehly 
sha-ctered 
Contlnuation of 185, dark colored greeniAh dike rock 
coarsely shattered 
Continuation to east side of dike, light green rock, 
shattered and decomposed, stands almost verti~al and 
apparent strike almost north and south, sediments on 
both sides of the dike 

Coarse reject dumps. of null 
Clean white or light colored sand rock 
Clean chunks but with alight bro,m stains on one side 

~ i> ,0 * § it -It • 

0.05 

0,06 
0 ,l~2 
0.12 
0.10 
o.o4 
1.08 
0. 09 ·
o .32 
0,38 
2.22 
0.21 
0.lJ 
0.10 
0.10 
0.18 
0,0J 
0,0J 

0.02 
0.02 

o.oJ 
0,02 
0.01 

0.03 

0.02 

0.01 

0.03 

0.03 -

0.01 

0.08 

0.06 
0.96 



ChicaGo, Ill., Harch 11, 19.39 

EXTRACT FROJ.I DENVER EQ.ITIPMENT COJ.a'ANY 1 S BID OF 

SEPT. 16, 19,38, ON 125 TO 150 TON HILL. COST OF 

MILLING JOO TON MILL OF COURSE WOULD BE SOHETHING 

As regards the cost per ton to 1!1111 the ore it 1s greatly 

dependent U>on the personnel of your op3rat1ng crew, 1ts efficiency 

and ability to attain the utmost from the Dach.inery. Also there 

are factors such as the hardness and the abrasiveness ot the 

ore end the final er1nd that 1s neceseary for the most 

prot1 table 11 bera t1on of the values. Hm.-ever, tor est1oa ting 

purposes and cons1der1nG that the conditions uill be a"t>out as 

't·re have assumed, ue esti□ate that a round t'iQ.1.re ot ap::,roxinately 

~1.25 per ton over all cost should be ample for the milling ot 

the ore. 



J. Pratt 

CHEHISTS, ASSAYERS, EHGIHEERS 

Denver, Colo. 

Folio 1925 
Date July JO, 19J7 

We hereby certify, tha.t the samples assayed !or you ga.ve 
. the following results: 

DE!JCRIPTION 

lC 
2c 
JC 
4C 
.5.c oC 
7c 
lP 
2P 

~~ 
5P 
bP 
7P 
BP 
9P 
lOP 
11.P 
12P 
lJP 
lB 
2B 

a: 
5B 
7B 
BB 
9B 
lOB 
llB 
12B 
lJB 
11-}B 
1.5B 
loB 
17B 
18B 
19B jj old at §35.00 per ounce 

Gold 
Ounces 
Per Ton 
0.10 
0.01 

14 0. 08 
0.09 
o.o4 
0.18 
0.12 
o.17 
0.05 
0.07 
0.05 
0.15 
0.0.5 
0.32 
0.12 
0.10 
0.36 
o. 75 
o.o4 
o.os 
0.12 
0.12 
0.14 
o.J2 
0,12 
0,02 
0,10 
0.01 
0.03 
0.62 
o. 20 
o.64 
0.10 
trace 
0~08 
·0.10 

· 0.01 
o.o? 

Charges 

Silver 
Ounces 
Per Ton 

2.lo 
o •. 9 
0.62 
0.99 
a.so 
0.50 
0.72 
0.77 
0.97 
0.97 
o.41 
4.17 
J.91 
0.50 
o.44 
1.18 
0.70 
0.32 
2.52 
o.44 
o.sa 
o.J4 
0.12 
1.02 
0,84 
0.51 
0.60 
trace 
trace 
0.36 
0.16 
0.72 
0.44 
tra.ce 
o.84 
trace 
0.57 
o.85 

$107.00 
CHARLES O. PARKER & CO. 
Chemists, Assayers and 
Engineers. 
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Abstract 
The Vera Cruz property, located in the Vera Cruz 

Mountains, is about 11 miles east of Carrizozo, New Mexico 
within Lincoln County. Patented and unpatented lode claims 
which cover the area comprise about 150 acres. 

. . 
Significant mineralization occurs in a zone of intense 

brecciation thought to be a breccia pipe. Visible breccia . 
contacts on the east, west and south and geophysical data 
indicates the breccia zone to be enlarging with depth. 

This report discusses two general stages of exploration. 
The first stage involves two objectives, one of which is 

the proving of ore reserves within the old workings. It has 

been reported there exists in the workings 207,450 to 1,577,250 
ton~of mineralized breccia containing 0.123 to 0.144 ounces 
of gold pe~ ton. Delineating extensions of·the known ore 
zone is the second prime exploration objective. 

Second stage exploration consists of mining and metallurgy 
feasibility studies. The objective of these studies is to 

establish the most applicable mining and milling techniques 
for the recovery of gold from the Vera Cruz ore. 

Introduction 
The Vera Cruz Mine was first examined on November 30, 1973. 

In March of 1974 the property was acquired and preliminary 
exploration began in May. This report is based upon data 
obtained from geological and geophysical exploration and from 

~ report to the Carrizozo Mining Company written by F.C. Bowman 
. . -

in 193S. Information was also gained from other references, 
including those by Griswold and Lindgren. 

The primary purpose of this report is: 1) to outline the 
information previously reported about the Vera Cruz Mine 
2) to discuss the exploration work which has been conducted 
upon the property and 3) to.discuss the exploration necessary 
to delineate the reserves and, if.- justified, place the property 

into production. 

, 



Location and Accessibility 
The Vera Cruz property is situated on the southwest slope 

of the Vera Cruz Mountains, 115 air miles to the southeast 

of Albuquerque, New Mexico. More specifically, the property 
is located in the Nogal Mining District of Lincoln Count:{, 
New Mexico, in Sections 17, 19 and 20 of TBS, RlJE. 

From Carrizozo, New Mexico, the old mine workings can 
be reached by traveling east on Highway 380 about 11 miles, 
then turning north and proceeding through the O Bar O Ranch 
pasture for ab~ut 2 miles to the old mill site. From the 
mill site, the glory hole is visible to the east on the hillside. 
The general location is shown in Figure 1. 

The Vera Cruz Mountains rise abruptly above the plains 
to an elevation of 7,800 feet. The mountain terrain is 
moderately steep to rugged, with an elevation that varies from 
6,300 feet to 7,800 feet on the property. Mountainous areas 
are moderately timbered, with scrubby growths of pinion and 

juniper-like vegetation. 
The recorded maximum and minimum temperatures for Carrizozo 

are 110°F and -9°F. The growing season averages 192 days. 
Most of the annual 15 inches of precipitation occurs as 
summertime rainfall. 

Surface exploration in the wintertime should not be 
difficult, with only occasional minor snowstorms. These 
winter storms would have little effect on yearly mining 
operations. 

ProoertI Status 
Both patented and unpatented lode mining claims comprise 

the Vera Cruz property. The following are the patented claims 
which cover a total of 64.89 acres: 

Vera Cruz Survey No. 141 
Golden Eagle Survey No. 157 
Bustamente Survey No. 271 
Washoe Survey No. 272 

An additional 86.59 acres are contained in the five 
unpatented claims, Eagle 1 through Eagle 5. 
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These claims are all controlled by GeoSurveys, Inc. 
See Figure 2 for claim map. 

Histo;ry and Production 
Spaniards were undoubtedly the first prospectors and 

gold miners of this r~gion; however, little information is 
available on their operations. Evidently, early_prospectors 
were attracted by the ~arge outcrop of brecciated material 
at the site of the present-day glory hole and its contents in 
free gold. 

The claims were located in the early 1880's and patented 
in 1889. The first mining was by open pit and the ore trans
ported by tramway to the mill. Later, the upper tunnel was 
driven 700 feet and connected to the pit by raises. 

cNo record is available as to when a mill was constructed. 

However, Lindgren (1910) states: "The mi1l·contained in 1908 
a crusher, rolls, six Huntington mills and amalgamation plates. 
It was said that the Huntington mills and plates were to be 
at once replaced by cyanide leaching tanks to treat the coarse 
product from the rolls." The only record of production is 
from 1907 to 1909. According to Griswold (1959): "During 
this period, a cyanide mill was constructed to concentrate the 
ore after amalgamation had proved unsuccessful. The mill 
probably was used in later years to treat custom ores from 
other mines of the district but the record seems to indicate 
that the mill treated its own ore only during the years 1907 
to 1909. The grade and tonnage of the ore mined is not known. 

Re~ onal G~ology 
The geology of Lincoln County is complex, with an intense 

faulting system trending north-south, accompanied by many 
varied types of intrusive and extrusive rocks. Aside from 
the·ever-present Quaternary alluvial deposits, the exposed 
sedimentary rock sequence in this region ranges in age from 
Ordovician to Tertiary periods. See the stratigraphic section 
shown as Figure J. 

-3-
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GENERALIZED SECTION OF GEOLOGIC FORMATIONS IN THE 
RIO HONDO DRAINAGE BASIN, CHAVES, LINCOLN. AND OTERO COUNTIES, NEW :MEXICO 

Quaternary 

Qua ternary(?) 
and 

Tertiary(?) 

Alluvium 

Alluvial !am 

Pediment 
gravel 

Thi.c 1cn.ea 
(/ed) 

0-210± 

0-50± 

Phyacal Cha:rader 

Poorly sorted to well-sorted sand. gravel. and clay in 
lenses, stringers. and parallel beds. 

Mainly boulders and unsorted finer rock debris from_ 
intrusive igneous rocks.. 

Unsorted angular to rounded fragments of igneou.&, 
eedirne:n tary, and metamorphic rocks. 

-------- Uncon!ormity--0:------------------------------

Tertiary(?) Intru.s:ive and 
extrusive 
iiI}eO'Wlrocb 

_ Cub Mountain 
Formation 

' 0-500± 

. 
Andes:ite, cliorite, mic:rogranite, and rbyolite dikes, 
sill.a, and stock.s.. 

. I 

Red and white ·sandstone and chert pebble conglome
rate; varicolored shale. 

--------Unconformity-------------------------------

Cretaceous Mesaverde 
Formation 

Manccs Shale 

Dakota. 
Sandstone 

0-400-+ 

0-130± 

Gray, yellow, and buff quartzose sandstone; gray 
ab.a.le; coal; and carbonaceous shale. 

Bladt fissile shale, thin-bedded limestone, and inter
calated limestone and sandstone. 

Ferruginou.s quartzose sandstone interbedded with 
pay shale and conglomerate.. 

--------Uncnnformity-------------------------------

Triasic Chmle 
Formation 

Santa Rosa 
- Smdstone 

Artesia 
Formation 

0-180± 

~ 

Red and gray shale and white and gray dense lime
ftane. 

Gray, yellow, and tan sandstone; thin-bedded lime
stone; red and gray shale; and chert pebble conglom
erate. 

Gypsum. anhydrite, dolomite, impure limestone, silt
stone. red shale and sandstone. 

Una:mformity----------------------------

San Andres 
Limeatone 

Glorieta 
Sandstone 

Yeeo 
Formation 

- - -

0-1,200 

0-160 

1.CXX>± 
. to 
2.CXX>± 

-
Mainly cherty limestone and dolomite; minor silt-
stone, sandstone, gypswn, anhydrite, and &hale. 

Mainly light-tan to dark-red. medium-grained quart: 
sandstone; minor silty limestone, siltstone, gypsum. 
and anhydrite. 

Thin-bedded red and yellow siltstone; some limestone. 
sandstone. ahale, gypsum, anhydrite. and salt. 

. Figure 3 Page Jb 



During Tertiary time, laccolithic intrusives invaded 
and domed the earlier overlying sediments, forming the 

mountainous regions. In the Vera Cruz Mountains, an alaskite 

laccolith arched the Mesaverde sediments of Cretaceous age 
into an irregular domal structure. 

The Mesaverde group is composed of white, gray, yellow 
and buff sandstones a;d gray shale, with several· coal-bearing 
horizons. A detailed study of the group in. the vicinity of 
Capitan has been made by Bodine (1956), who divides the group 
into three sections: 1) the lower sandstone unit, composed of 

massive white sandstone near the base and interbedded sandstone 

and fissile shale a,t the top (approximately 165 feet thick) 

2) the middle shale unit, composed of 95 feet of dark gray 
marine shale wi.th intercalated beds of thin limestone at the 

basE=<, overlain by lS0 feet of carbonacious shale, coal and thin 
beds of sil-ty sandstone and 3) the upper ~andstone unit of thick 

bedded buff to white sandstone (30 to 60 feet thick). The 

total.thickness varies throughout the region. 

Besides the laccolithic intrusions, numerous dikes are 
exposed within the area, usually forming long, slender ridges. 
Bodine (1956) states: "In general, the dikes are of 
dioritic composition and of fine to medium grained texture." . -

Sills are also present and, in general, are the same 
composition as the dikes. Presumably, they are of the same age 
as the dikes and were associated with their intrusion. 

In addition to the fault system which trends north-northeast, 

the dike swarms have the same _general alinemant. It is 

,interesting_ to note that the long axes of the Sierra Blanca, 
. -

Jicarilla Mountains and Vera Cruz Mountains are oriented in 
a north-northeast direction. This zone of faulting and 
intrusion lies along the eastern side of the Cordilleran Front 
lineament. 



Geoloey of the Denosit 
The property is situated near the southern border of 

the Vera Cruz laccolitn, an intrusion classified as a fine 

grained alaskite. (Griswold, 1959, p. 50) This alaskite 

•outcrops only along the most northern reaches of the claim 
property. 

Very few outcrops of the Mesaverde shales and sandstones 
exist as a result of the relatively easy weathering of these 
fractured sediments. The sediments are highly fractured due 

to the laccolithic intrusion and a well defined post mineral 

fault system trending a little east of north. Griswold (1959) 
states: "Most of these faults are downdropped on the west. 

Outcrops in the mine area are insufficient to determine the 
exact location of the faults." 

Numerous dikes and sills within the claim area further 
complicate the geology. Most all ridges 'appear to" be 

• comp.osite dikes with complex cross-cutting relationships. 
Only a few poor outcrops of these dikes exist because of 

spheroidal weathering, leaving innumerable float boulders. 
Associated with some of the dikes is considerable magnetite. 

No attempt has been made to differentiate among the 
different mafic rock types composing these dikes and sills 
which are mostly trending in the prominent north-northeast 
direction. However, twenty-one thin sections have been studied 

by Elston and Snider (1964, p. 140) in distinguishing feven 
major types of dikes in this region. They are: 1) labradorite
olivine diabase porphyry 2) olivine diabase porphyry 3) diabase 
4) ..hornblende-biotite diabase 5) rhyolite 6) latite and 
7) phonolite. 

The ore body is an aggregation of highly altered porphyry, 
sandstone and shale brecciated and recemented. Most of the 
fragments have been kaolinized to the extent that the original 

rock texture has been destroyed. Silicification of the 
fragments is also evident and varies throughout the breccia 

which has a matrix composed almos~ entirely. of clay alteration 
production~, limonite and silica. 

-5-



The presence of much limonite throughout the breccia 
seems to indicate the former presence of sulfides; however, 

no residual sulfides are found on the dumps. Griswold (1959) 
states: "It seems plausible to assume that the original 

,breccia was subjected to hydrothermal solutions which 
deposited considerable pyrite in the vug.s of the breccia and 
that the pyrite was probably auriferous. Oxidation of the 
ore zone has converted the original pyrite to limonite and 

the gold remained unchanged." 
Traversing the breccia are fracture planes running 

about N20°E. Iron stained zones run parallel to these 
fractur~ planes. In the upper adit, the breccia is terminated 
to the west against a fault plane of this direction and 
dipping to the west. (See Figure 4) • 

Due to insufficient outcrops and the inaccessibility of 
most of ·the underground workings, the fshap·e of the brecciated 

• zone is not exactly known. However, the principal breccia 
outcrop in and around the glory hole has contacts with the 
surrounding rocks on the west, east and south that appear to 
be arcuate. Griswold (1959) states: "Owing to the apparently 
elliptical shape of the main breccia zone, the writer believes 
that the structure is a breccia pipe. The fragments give 
definite indication of rotation and displacement." Geophy
sical exploration has confirmed this shape with an elliptical 

magnetic anomaly ·around the known breccia zone. (See magnetic 
anomaly as shown in Figure 5) 

In the uppermost eastern extent of the glory hole, the 
' br~ccia contact is a northeast fracture plane showing vertical 

slickensides. This fault is dipping to the east at 75°. 
A small breccia outcrop exists between the glory hole 

and the upper adit. The breccia contact is exposed on the 
south side in a stope which holed through to the surface. 
The contact here is dipping soo to the south. See Figure 
5 for partial geology map. 

-6-
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Suminary 
The gold mineralization of the Vera Cruz property occurs 

primarily within the breccia pipe, a zone of intense 
brecciation with angular fragments of porphyry, sandstone 
and shale. The breccia has been highly altered as the r~sult 
of hydrothermal solutions permeating the breccia and depositin~ 
considerable pyrite and is thought to be auriferous. Through 
oxidation, the original pyrite was converted to limonite and 
the gold remained unchanged. 

The breccia is found to be dipping away and enlarging 
with depth to the east, south and west. The northern contact 
is concealed with ·no visible evidence on its location or dip. 

However, interpretation of geophysical data indicates the zone 
of brecciation is also dipping to the north and enlarging 
in this direction. Therefore, the actual breccia zone could 

be considerably larger than the surfa·ce data indicates. 

Ore Reserves 
At this stage of investigation, it is impossible to make 

meaningful estimates on the ore reserves in the Vera Cruz 
property. However, F.C. Bowman, in his report in 193$ 
to the Carrizozo Mining Company, gives an indication as to 
the amount of breccia within the existing workings which was 
determined by his investigation of the underground workings 

I 
accessible at that time. 

From his report, an indication as to the breccia grade 
can be gained from his extensive sampling program in which 
he collected over 1$0 samples. However, Bowman states: 
"Only the gold content was determined as previous samples 
show the silver content, of minor importance, as it only 
averages about half ounce." 

Bowman (1938, pp. 6&7) concludes through his investigation 
and sampling that there exists 207,450 tons to 1,577,250 
tons of brecciated material, with an average -grade of 0.123 
to 0.144 ounces of gold per ton in.the workings he examined. 

-7-
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Underground, the only limits of the breccia zone 
presently visible is the southwestern limit, where the breccia 

is in contact with the sediments. (See Figure 4) From a 

point which is approximately 235 feet from the upper portal, 
,Bowman (193$) states: "Beyond this point, the upper tunnel 
workings are all in the brecciated zone." 

Bowman (19JS) also reports: "The only evidence of the 
extent of the brecciated zone below the tunnel is in two 
winzes. The first one is reported to have been 65 feet deep 
all ~n breccia but as previously 
filled so it cannot be examined. 
reported to be 140 feet deep has 

stated, the winze has been 
The second winze which is 

been filled to within 20 
feet of the top where breccia is still showing and was sampled. 
It is reported that the bottom of the shaft shows sediments 
on one side." 

Bowman concludes:- "In other word~, the ·extent" of the 
• partially determined ore zone is 600 feet in length by 100 

feet in width and 150 feet thick at one end (west) and 
increasing to 250 feet thick at the other end (east), having 
a t_op width of 125 feet, a ce.nter width of over 200 feet, 
and a bottom width yet to be determined." 

Development of the lower tunnel as reported by Bowman 
(19JS, p. 5) has not indicated the downward continuation 
of the brecciated zone. Eowever, several hundred feet of 
a highly fracturP-d, altered and faulted zone were crossed. 
The breccia zone may still be found in depth to the north 
or northeast of the present lower tunnel. 

Exploration Possibilities 
The exploration program will consist 0£ two general 

stages, both with the objective of delineating and developing 
the ore reserves so that the Vera Cruz can be placed into 
production. The first stage will involve the exploration of 
the breccia zone i~ the old workings and the delineating of 
extensior.s of this breccia. Seco~d stage work will involve 
the mining and metallurgy feasibility studies. 



Vera Cruz Property 

As stated previously, the objective of exploration of Vera 
Cruz will be to delineate the ore reserves and comprehensively 
study the mining and milling techniques best applicable !,o 
these reserves. To realize this objective, geologic mapping, 
geophysics, bulk sampling and drilling have been and will 
be employed. 

Geologic mapping has shown the brecciated material to 

be easily recognized. However, the characterisitics, if 
visible, which.determine the value of the ore have not been 
discovered. 

Geophysics has been useful-in providing good surface 
drilling targets. A magnetic survey has delineated a linear 
magnetic anomaly around the known breccia zone. Within the 

magnetic anomalous area, e~ectrical ~esistivity has indicated 
an area a.f about four acres which is thought to be breccia. 
Geophysical data is shown in Figure 6. See the geophysical 
reports of June 21 and July 31, 1974 by Charles B. Reynolds. 

Drilling of t_he geophysical targets should be commenced 
as soon as possible. Drill sites are located, as topography 
permits, on a 100 foot grid. F.C. Bowman, (1938, p. 5) reports 
the breccia exists to a depth of 250 feet. Therefore, drilling 

will most likely be to a depth of 300 to 400 feet. 
In addition ~o the drilling program, further'exploration 

may be done by reopening and gaining access to the underground 
workings. Once accessible, underground sampling and drilling 
would be initiated. 

Other Properties 

_ If the Vera Cruz exploration is successful and development 
proceeds, then the other smaller breccia deposits of Lincoln 
County would possibly become commercial. With the milling 
facilities available, the mining of these deposits may be 
economically feasible. The processing of this additional 
ore could provide added income for the Vera Cruz operators, 

' 
even if no interest is obtained in these properties. 
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VERA CRUZ 
GEOPHYSICS. 

SHALLOW BRECC IA (LESS THAN 200 OHMS) 

BRECCIA AND METAMORPHIC ROCK (200 TO 400 OHMS) 

NO SHALLOW BRECCIA (GREATER THAN 400 OHMS) 

• 

MAGNETIC ANOMALY 
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0 
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Economic Considerations 

Facilities 

The nearest supply point is located about 12 miles by 
road to the west at Carrizozo. The county seat is located 
at Carrizozo which ha~ a population of about 1,500. The 
dominant industry is cattle. The nearest large city is 
Alamogordo which is about 60 miles to the south via Highway 
54. Albuquerque is located about 145 miles to the north 
and El Paso, .Texas is the same distance to the south. Heavy 
mining equipment, if not available in Albuquerque or El Paso, 
could be obtained about 400 miles from Carrizozo in Tuscon. 

Carrizozo is served by the Southern Pacific Railroad 
which has a short spur on the east siae of town. At one time, 
this spur connected Carrizozo and Capitan, passing about 2 

. I. . . . 
miles below the Vera Cii.lz. · 

Timber is not available on the property. However, little 
timber should be required, since mining will be open pit. 
If timber is needed, it should be available in Ruidoso which 

is about 30 miles from the property. 
There is no electric power or gas on the Vera Cii.lz 

property. Both power and natural gas lines are available 
only two miles from the old mill site. 

Bowman reports (193S, p. S) that there is plenty of 
water available in a well along the highway. This well is 
about 2 miles from the old mill and is located on an old mill 
site claim. 

Present State of Development 

There are no buildings or equipment remaining on the 
Vera Cruz property. The underground workings are not readily 
accessible. Only the first 145 feet of the upper tunnel and 
600 feet of the lower tunnel are open. Access might possibly 
be gained via a rope down the open stope just above the upper 
adit. 



Mining Methods Indicated 

The Vera Cruz Mine is best suited to open pit techniques 
of mining. Gold mineralization is found in the near surface 
breccia. 

• Mining in the past was apparently done by open cut 
and underground worki?gs. The upper tunnel was driven to 
connect with the bottom of the open cut by raises. The 
operators then used the glory hole system, whereby ore was 
blasted and moved by gravity down the raises to the upper 
tunnel which was used for haulage. 

Metallurgy 

A complete study of the metallurgy has never been done. 
Apparently, the ore mined was all oxidized and the gold was 
free milling. The second ~tage exploration will include 
a complete metallurgical study made from bulk samples taken 

from the Vera Cruz glory hole. 
According to Lindgren, (1910, p. 178) the initial milling 

was done by amalgamation plate. Later, the gold recovery 
was accomplished by use of cyanide leaching tanks. The 
foundations of the old cyanide mill are still standing. From 
what remains, it appears the mill had .a capacity of about 200 
tons per day. 

Water for the mill was obtained from wells 1bcated about 
2 miles away on the plains and pumped up to storage tanks 
at the mill. 

Very little can be found of the tailings material. 
Apparently, flash Iloods which are said to be common in this 
area have eroded most of the tailings. What does remain was 
crushed to about 3/8 inch. 

Marketing Conditions 

The marketing of gold has never presented problems 
in the past. While the price of gold has risen to the $150 
level, some economists are predicting a continuing market 
improvement. Evaluation of the various projections and 



speculation on the gold market is beyond the scope of this 
report. However, the current marketing conditions for domestic 
gold are more favorable now than at any time in the past. 

Conclusions and Recommendations 

Within Lincoln County, New Mexico, three types of gold 
deposits exist: 1) fissure veins 2) breccia pipe deposits 

and 3) placer accumulations. The vein and breccia deposits 

were hydrothermally emplaced. Mineralization of the breccia 
pipes is probably related in origin to the fissure vein 
deposits of ~he other mines. 

The Vera Cruz deposit is an elliptically shaped breccia 
pipe that was incompletely developed during mining operations 

in the early 1900's. Therefore, considerable mineralized 
rock<remains in the old workings and the P.Ossibility exists . . 
that significant r~serves can be delineated in and adjacent 
to the old Vera Cruz workings. 

Exploration should be conducted in two general stages. 
The objective of the first stage will involve the direct 

ti exploration of the Vera Cruz property towards delineation 
of reserves. Geophysics has provided good targets for a 
surface c!rilling program which should be commenced as soon as 
possible. 

The second s~age exploration would consist of the 
comprehensive mine and metallurgy studies necessary in the 
determination of the economic feasibility of Vera Cruz. 

-12-
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~h<z-JL/c4 f!JJ. 8lc,~-n-o/c/4 c£ ~44oc,"a./e4 

Consulting Geophysicists and Geologists 
11909 Allison Court N.E. 

Albuquerque: New Mexico 87112 

Geo Surveys, Inc. 
415 Mining Exchange Building 
Colorado Springs, Colorado 80902 

Gentlemen,· 

June 21, 197~ 

The geophysical experimental program at your V~ra 
Cruz Mine property began May 9 and 10, 1974 (see 
our report to yourselves dated May 13, 1974) and 
was continued June 13 and 14, 197~. 

The linear magnetic anomaly discovered during the 
earlier (May) investigations was carried completely 
around the known breccia body, and was found to 
enclose an area of about 15 acres (see Figure No. 1). 
As before, the anomaly was traced by means of many 
short (about 40 meters long) profiles spaced about 
10 meters apart, with 1 meter to two meter station 
spaGing. The intensity of the anomaly was observed 
to vary from as little as 20 gammas to as much as 
600 gammas. The earlier supposition that the anomaly 
is the expression of a thin magnetite-rich contact 
zone circling the breccia pipe appears to be correct; 
careful scouting downslope from the anomaly turned 
up in float occasional slabs of hematite 1-5 cm. 
thick with considerable magnetite content. A few of 
these slabs, in fact, had breccia adhering to one 
side and metamorphosed sedimentary rock on the other. 

In the northern part of the area outlined by the 
magnetic anomaly, a large area of considerable breccia 
float was found (see Figure No. 1). Lesser amounts 
of breccia float were also found scattered elsewhere 
within the area surrounded by the magnetic anomaly. 
Very little -or no breccia float was found in place 
outside the magnetic anomaly. Even discounting 
the fact that float near the old workings and in the 
arroyo could be tailings, it appears strongly suggested 
that the magnetic anomaly represents a magnetite-
rich contact zone in a ring-fault surrounding the 
breccia pipe. Whether this potentially very useful 
phenomenon is present at other.gold-bearing breccia 
pipes remains to be determined. 
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To make it possible to survey accurately the magnetic 
anomaly, its crest (maximum point) was flagged in 
many locations with chartreuse and black flagging. 
Chartreuse flagging alone was used at some other 
locations for geophysical positioning and does not 
mark the anomaly crest. 

After completion of the magnetic survey, experiment
ation with shallow electrical resistivity was begun. 
It was postulated that the breccia, being porous, 
should have lower apparent resistivity than the 
surrounding dense sedimentary and igneous country 
rock. In testing this, a first resistivity sounding 
(Wenner configuration) was located ENE of the old 
shaft east of the upper adit mouth (see RS-1, Figure 
No. 1). This sounding is almost certain to be over 
breccia; in fact, the mor~ w~sterly electrode positions 
were among breccia outcrops. At RS-1 it was deter
mined that a body of approximately 100 ohm-meters 

·apparent resistivity lies at~ depth of about 2 meters. 
This is probably as good a determination of the 
apparent resistivity of the breccia as can be 
obtained at the Vera Cruz Mine. 

Next, another resistivity sounding (see RS-2, Figure 
-No. 1) was located outside the area encircled by the 
magnetic anomaly, in an area of outcrops of meta- . 
morphosed sedimentary rocks and igneous (dike) rocks. 
Here it was determined that the apparent resistivity 
of the country rock is indeed much higher than that 
of the breccia. 

A third ~esistivity sounding was then located 60 
meters north of RS-2. This sounding, RS-), was 
again inside the magnetic anomaly and over an area 
mapped by Griswold and Allen as breccia (see Figure 
No. 1). Like RS-1, this sounding showed a body of 
lower (about 100 ohm-meters) apparent resistivity 
at a depth of about 4 meters. This tentatively 
confirms that the breccia has a lower apparent 
resistivity (of about 100 ohm-meters). 

The three resistivity soundings were marked by 
chartreuse and orange flagging so that they might 
i.f desired be located accurately by surveying. 

Finally, an electrode spacing was selected (8 meters) 
and a resistivity profile between RS-2 and RS-J was 
run using this spacing •. This profile ( RP-1) is 
shown by figure No. 2. Note that a substantial 
change in apparent resis~ivity takes place within 
a .few meters of the position of the magnetic anomaly 
(near center of profile). To the north, in an area 
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of known breccia, the apparent resistivity is about 
100 ohm-meters. To the south, in an area almost 
certainly outside the breccia pipe, the apparent 
resistivity is about JOO ohm-meters. It would 
appear that shallow resistivity profiling may be a 

, good way to obtain an indication as to where the 
breccia is shallow, and thus aid in the design of 
a drilling program. · 

We suggest that several shallow (8 meter electrode 
spacing) resistivity profiles be run across the 
indicated area of the breccia pipe before an extensive 
drilling or development program is begun. 

2 Figures 

Respectfully submitted, 

~ ~~ d l3tn.__g~ 
C'hirles B; Reyn6lds 
Registered Geophysicist _(Calif.) 
Certified Pfof~ss~onal Qeologist 
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Consulting Geophysicists and Geologists 
11909 Allison Court N.E. 

Albuquerque, New Mexico 87112 

Geo Surveys, Inc. 
415 Mining Exchange Building 
Colorado Springs, CO 80902 

Gentlemens 

• 
July Jl, 1974 

A third visit to your Vera Cruz Mine property in.Lincoln 
County, New Mexico, was zr.3.d-e during the period July 24 to 
July 27, 1974, as part of the geophysical investigation 
of the property (see previous reports dated May lJ, 1974, 
and June 21, 1974). 

The electrical resistivity profile·program, begun during 
June with profile RP-1, was continued with profiles RP-2, 
RP-3, RP-4, RP-5, RP-6, and completion and tying- in of 
RP-1. As before, a \·/enner configuration was used with 
8 meter electrode spacing. This method for practical 
purposes gives us an average apparent resistivity for 
the rocks and soil which are shallower than the electrode 
spacing of 8 M (about 26 feet). In fact, the principal 
effect probably comes from rocks above, say, 5 meters 
(about 16 feet). 

Profiles RP-2 through RP-6 were run on roads recently 
cut by Geo Surveys. The northwest end of RP-2 and the 
southwest (or south) end of RP-J extended beyond the ends 
of the roads which these profiles largely followed. 

The resistivity profiles are shown by Enclosures Nos. 1, 
2, and 3. The apparent resistivity values recorded 
varied from less than 50 ohm-meters to over 500 ohm
meters. 

The north end of Profile RP-1 {station 9) is near breccia 
outcrop and shows low {less than 200 ohm-meters) apparent 
resistivities. Further south, just beyond the magnetic 
anomaly which appears to limit the breccia pipe, the 
profile crosses a dense igneous dike and shows values 
over 300 ohm-meters. 

Profile RP-2 ½~s recorded along {and beyond) the up~er 
road cut on the north side of the canyon. Within the 
area bounded by the magnetic anomaly the apparent resistiv
ity values exceed 400 ohm-meters except in two areas1 
(1) stations 10 and 12, where apparent weathered breccia 
is exposed in the road cut and (2) stations 20-24 incl., 
which are dir~ctly downhill from an extensive area of 
breccia float {and hence, probably shallow breccia). 
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Profile RP-J shows low (less than 200 ohm-meters) 
apparent resistivity values from the bounding magnetic 
anomaly (between stations J and 4) southwestward past the 
glory hole to station 21. Exposures of breccia in th~ 
glory hole and road cut are common in this interval; 
however, southwest of station 21, breccia is only as a 
few small injections into metamorphosed sedimentary rock 
near station 22. From station 22 southwest to the bounding 
magnetic anomaly, the apparent resistivity values remain 
above 200 ohm-meters. 

Profile RP-4.was recorded from near the northwest edge 
of the glory hole westward along the (restored) old mine 
railway grade. There are road cut exposures of breccia 
or nearby breccfa outcrops throughout the length .of the 
road. The corresponding apparent resistivity values are 
less than 200 ohm-meters. 

Profiles RP-5 and RP-6 were recorded along the two short 
lower roads crossing the arroyo and joining the railroad 
grade road on the south to the upper road on the north. 
The apparent resistivity values on the south (RP-5) are 
quite low whereas those on the north (RP-6) are much higher. 

Careful comparison of appare:1t resistivity values with 
adjacent exposures of breccia and metasediment within the 
magnetic anomaly boundary reveals that, where the breccia 
is abundant at shallow depth, the apparent resistivity 
values are less than 200 ohm-meters. Where smaller 
amounts of breccia are injected into metasediments at 
shallow depth, the apparent resistivity values generally 
range between 200 and 400 ohm-meters. Where only meta
sediments are exposed (within the magnetic anomaly boundary), 
the apparent re-sistivity values generally exceed 400 
ohm:..meters. 

On the basis of these observations, the area within the 
bounding :magnetic anomaly has been subdivided into three 
intentionally generalized area types (see Anparent Resis-. 
tivity J,:ap, Enclosure No. 4). These are (1) the area 
shown in pink, considered largely shallow breccia (less 
than 200 ohm-meters), (2) area shown in orange, considered 
mixed breccia and metamorphic rock (200-400 ohm-meters), 
and (J) area shown in blue, considered to have little or 
no breccia at shallow depth (greater than 400 ohm-meters). 
Please keep in mind that these indications have no 
application below shallow (5-8 M, or 16-26 feet) depth. 
It i~ therefore possible that at a depth of, say, 40 feet, 
the'entire area within the bounding magnetic anomaly might 
be breccia. Perhaps the best way to look at this map 
would be to regard the pink area as requiring very little 
overburden removal; the orange area, more overburden 
removalJ and the blue area, the most overburden removal. 
The possibility that the arroyo may follow a shallow 



fault zone (down to the north) should be noteds this 
possibility has been pointed out by Mr. Charles Bauer of 
Geo Surveys and would fit the observed data very well. 

It is clear that because we are developing new geophysical 
applications here, these results should be checked by core 
drilling. A suggested drilling program might include the 
following locations: 

(1) 

(2) 

(J) 

(4) 

( 5) 

( 7) 

( 8) 

RP-2-26 - on the upper road on the north 
side of the canyon, 80 feet east of "D.H. 75" 
stake. 

RP-2-22 - on the upper road on the north side 
of the canyon, c.y orange stake marked "157 GE 
Eagle J." 

RP-2-17 - on the upper road on the north side 
of the canyon 130 feet west of orange stake 
marked ~157 GE Eagle J." 

• 

RP-2,-12 - on the upper road on th~ north side 
of the canyon 60 feet east of the Dresent 
end of the upper road (which is at-intersection 
with the lower road). 

RP-2-8 - 50 feet west o~ junction of upper 
and lower roads on north side of canyon. 

RP-6-5 - on lower road on the north side of 
the canyon, at "D.H. 77" stake. 

RP-5-3 - on the lower road on the south side 
of the canyon, about 140' ENE from the inter
section with the railroad grade road. 

RP-3-7 - on the road from the glory hole to 
the northeast, and due south of orange stake 
." BL Pt. 32 • " 

( 9) - D. H. 80 • 

(10) D.H. 79. 

(11) RP-3-27 - about 95 feet SSW from the (present) 
southwest end of the upper road on the south 
side of the canyon. 

(12) RP-4-9 - on the old railroad grade road, 
due south of orange stake "BL 36." 

(lJ) RP-4-15 - on the old railroad grade road 
about 160 feet west of orange stake "BL J6." 



(14) RP-1-1 - at a drill hole stake (number not 
known) about lJO feet south of the old rail
road grade road. 

Respectfully submitted, 

4 

c?i ~ g id --~--L 
Charles :a'. Reyn~s , 
Registered Geophysicist (Calif.) 
Certified Professional Geologist 

Enclosuress 4 
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--:1~a lNG EXCHANGE BLDG. 

... ,,,...,__. 

PRINGS, COLO. 80902 

303) 632-8869 

Mr. Robert Iden 
1715 Chacoma Place, SW 
Albuquerque, NM 87017 

Dear Bob: 

September 23, 1974 

I am including for your perusal and files a copy of 
our most recent report concerning the Vera Cruz Gold 
Property. Please feel free to excerpt any portion or 
all of it for the other property owners as you see fit. 
Also, if you have any questions concerning the project, 
please feel free to talk with the Project Manager, Chuck 
Bauer, here in our home office at your convenience. 

We are encouraged with the results obtained in the Phase 1 
program and are still confident of developing a small 
open pit gold mine in the immediate future. To date, 
we have expended in excess of $40,000 directly for the 
benefit of the property and are intending to spend 
another $100,000 before the end of the year in a satur
ation drilling program which will largely determine the 
economic viability of the property. 

Our drilling program has been delayed to this point in 
time because we could not obtain the proper drilling 
equipment. We hope to have a "down-the-hole" rotary 
percussion hammer drill on the property during the first 
half of October. 

We will keep you informed as additional results are 
available. 

Best regards, 

~ h 
Vice President 

JRH/ms 



-VSTOMER: 

Geo Surv~vs Inc. 

_ Co lor8d o Snrin!"".:s , Co lor:-id o 80903 

-
GOLD 

AMPLE IDENTIF !CATION Troy oz/ton 

VC-1 0 Ci 0 . 001 

~-10 .no? 
-
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I 1 i:; -40 .072 --- L~0-4 ') ,'004 

4 ~- r;o ,024 
-

Ci o- i;t; .nn, 

i; c; -60 · .004 
-

.~n-F.:;;: nm -

A Eii-?I'! _ nnb. 

' 
l?n_ ,, t:; rm':I 

- . 

?t:;-P n Or\'l 

Rn-~~ nn'l 
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o::, ,1 ,..,il"I, 1'1 l'I? 

~ TS, 
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I 
I 

1 of 2 
ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E. 
Albuquerque, New Mexico 87108 

Phone: (505) 266-5776 

SILVER COPPER 

Troy oz/ton % D. Alatj 

l"lr , ., 
' 
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-
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-,A Au-~02 

' 

,i R 
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cHARGEs ~ J:U , 04 CPD a cc · t:l 

AAL IDENTIFl~A I IUN NU.--<: __,.,""

PLEASE REFER TO ABOVE NUMBER ON 
ALL CORRESPONDENCE. 

-
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THANK YOU 

GEOCHEMICAL. BIOCHEMICAL - ENVIRONMENTAL RESEARCH 



:VSTOMER: 

Ge o S, n--·.; P. vs T n c • 

GOLD 
5AMPLE IDENTIFICATION Troy oz/ton 

I 100-10', 0.002 
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2 of 2 

ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E. 
Albuquerque, New ~1exico 87108 

Phone: (505) 268-5i76 

SILVER COPPER 

Troy oz/ton % 
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THANK YOU 

BY --;,'lJe.11-+-,1 -~LJ--'----=-,......._.R/......,.,0.._- ---

vi ASSAY, R-CHEMIST 

GEOCHEMICAL· BIOCHEMICAL. ENVIRONMENTAL RESEARCH 



,OMER: 

Geo Surveys Inc. 

415 ~!ning Exchan~e Bldg 

80903 

P;::irr,e 1 of 4 
ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E. 
Albuquerque, New l\le:xico 87108 

Phone: (505) :268-5776 

SILVER 

AAL IDENTIFICATION NO. 5266 
PLEASE REFER TO ABOVE NUMBEl-1 ON 
ALL CORRESPONDENCE. 

~fay 6, 1975 DATE: __ ..;;._ __________ ....:,_ 

I, GOLD 
"LE IDENTIF !CATION Troy oz/ton Troy oz/ton 

COPPER 
% D. Alan Breese, checks 

C-2 0-5 0,001 

5-10 trace 

10-15 , 002 0.03 

15-20 ,001 . 03 

20-25 tr~ce trace 

25-30 tr2.ce trace 
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70-75 ,001 trace 
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80-85 tr.g ce tr:1ce 
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90-9 S .001 

. -
~ ARGES $ 499.20 (on ~ccount) 

ASSAYER-CHEMIST 

GEOCHEMICAL· BIOCHEMICAL. FNYIBONMFNTAI BFSF O RCH 



Ge-:, Surveys Ir.c. 

GOLD 
AMPLE IDENTIFICATION -r-,ov cn:/1011 
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OMME_NTS : 

ROES $ 

80903 

Pa8e 2 of 4 
ALBUQUERQUE ASSAY LAB 

411 S SIL YER S.E. 
Albuquerque. New ~1exico 87108 

Phone: (505) ::!68-5776 

SILVER COPPER 

Troy oz/ton % D. Alan 
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-

GEOCHEMICAL• BIOCHEMICAL· ENVIRONMENTAL RESEARCH 
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Geo Surveys Inc. 

r.olor~do Snrinrs, CO 
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GOLD 
~P'LE IDENTIFICATION TrC)lf' az/wn 
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Page 3 of 4 . 
ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E. 
Albuquerque, New Mexico 87 !08 

. Phone: (505) 268-5776 

SfLVER COPPER 
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AAL IDENTIFICATION NO. 5266 
PLEASE REFER TO ABOVE NUMBER ON 
ALL CORRESPONDENCE. 

DATE: May 6, 197i..__ 
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ASSA YE A-CHEMIST -
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CUSTOMER: 

Geo Survey ~ Tnc. 

-
' 
' GOLD 

SAMPLE IDENTIFICATION Troy oz/ton 
r 

I J00- 305 .004 

'305-310 .003 

310-315 I .005 

315-32_0 .oc6 
.. 

320-325 .002 
-
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390-395 .001 
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C. NTS : ~ N:, a. ,&l,'/1,°,,u/ eJ,~r-je 

P:v,:e_ 4 of 4 
ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E. 
Albuquerque, New Mexico 87108 

Phone: (505) 268-5776 

SILVER COPPER 

AAL IDENTIFICATION NO . _5~66 f 
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ASSA YE A-CHEMIST 
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GEOCHEMICAL• BIOCHEMICAL- ENVIRONMENTAL RESEARCH 
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CUSTOMER: 

GeoSurvevs ,. Inc _, 

41 5 Minin g Exch~n ge Bld g, 

Color~do SnrinRs , CO 8090 3 

GOLD 

SAMPLE IDENTIFICATION Troy oz/ton 
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ALBUQUERQUE ASSAY LAB 
4115 SILVER S.E. 

Albuquerque, New Mexico 87108 
Phone: (505) 268-5i76 

SILVER COPPER 
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' 

-
I 

n .. 11 n_ 2Q 
' 

. 06 • , 0 
I 
I .. no I . nq 

.1? 1 C: 
- - . 

.16 • 'iQ . 

-1.5 .4? ... 
~2Q . 1 'i 

-- 4 9 '1 - 440 ,1 ,002 - 2 1:i .12 

41~0 - LJ.4 ~ .002 . 16. . 0 ~1 

44 ~ - 4 c;o .001 . 10 . 04 i, 
. 

4 ~0 - 4,:; c; t r~ ce .. OQ .021 

lJ. i; c; - 460 . nn, . 12. . OJ 6 1 . -

-
l.i.~o 4~-; . 

_ l n . n, 8 - T'll"'tn ,!=! 

JLi'. ( - IJ.?n nn, .n~ • Ol? 

ll.?f'I ·- lL., i:i: tr:. ce ,. 12 .021 
I 

4~=; 480 ,. oo, ~11 
I 

. 041 -
. 

' -

. 

-
--■■-' ' Cf cNTS: 

' 
CHARGES s 133 . 12 ' on ac C aunt) 

I 
I 

' 

. 

AAL IDENTIFICATION NO._jJ.j_Q___ 
PLEASE REFER TO AAOVE NUMHLJ1 ON 
ALL CORRESPONDENCE. 

DATE : Ma y 29, 197'i 

-

--
j 

'" 

I I 
-

i' 
I 11 

I 
I 

II I 
I 

,,, 

I I 
• 

I 
_, 

~ 

l 

I I 

I 
- I 

--

I 

-- - -

' 

-

• -- --

THANK YO\ 

GEOCHEMICAL. BIOCHEMICAL• ENVIRONMENTAL RESEARCH 
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~1-:...." :. GOLD 

"LE IDENTIFICATION Troy oz/ton 
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ALBUQUERQUE ASSAY LAB 
4115 SILVER S.E. 

Albuquerque.New Mexico 87108 
Phone: (505) 268-5776 

SILVER COPPER 
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Troy oz/ton % 
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. . 
.'JSTOMEA: - AAL IDENTIFICATION NO. 

5 1""'•) t'. I 

- Ceo Surv'eyo "Inc. PLEASE REFER TO ABOVE NUMBER, ON 
ALL CORRESPONDENCE. 

415 .. inin:.r ::xchemge :3ldg . ~-· 0 1975 DATE: ' .• ly , ' --
Color~ro ~T"rings, Cv 80903 

- . 

Page 1 or· 5 -
- : 

ALBUQUERQUE ASSAY LAB 
411S SILVER S.E. 

Albuquerque, New Mexico 87 I 08 
Phone: (505) 268-5776 

I GOLD SILVER COPPER 

li,MPLE IDENTIFICATION Trov oz/ton Trov oz/ton " 
-

- -

r, 3 ... - ' 0'-5' tr1.c~ tr:1ce 

5'-10' 0.003 0.03 I ' 
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' 
. .:r,. 

-4, 
I I I 

0'-5' .006 .25 I 
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THANK YOU 

_ CHARGES S 542.88 (on "!.CCOUnt) 
BY 

f :.;;:J;;A-CHEMIST -

GEO H C EMICAL • CHE.Ml.CAL· ENVIRONMENTAL RESEARCH 
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PLEASE REFER TO ABOVE NUM!l(H 
ALL CORRESPONOENCE. 

·:--:. .Y 9 , l 9 7 5 CATE: __ .::,.. _______ _ 
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Par,;e 2 of 5 
ALBUQUERQUE ASSAY LAB 

4115 Sli.... VER S.E. 
Albuquerque, New Mexico 87108 

Phone: (505) 268-5776 

SILVER COPeE R 
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THANK YOU 
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:OMER: AAL IDENTIFICATION NO. 
)..;/'j '! 

i .. - PLEASE REFER TO ABOVE NUMBER 01:J -Geo Survevs Inc. - ... 
= ALL CORRESPONDENCE. 1 

:.:9.y 9, 1975 -
- 415 r:inin:-; Exch1.nr2;e Bldq; DATE: - -

Color~a o S'Or.inr,:s, co 80903 
-

--

Page 3 of 5 --
. ALBUQUERQUE ASSAY LAB 

' -
411S SILVER S.F.. . 

-
Albuquerque, New Mexico 87108 -; 

Phone: (505) 268-5776 ' • 
1.: 

GOLD ,II SILVER COPPER i , 
LE IDENTIFICATION Troy oz/ton Troy oz/ton % 

- I 

100'-105' 0.002 0.09 - j -
I 

' . . 
105'-110' .003 .03 - - - -
110~-115• ·• 001 .13 -. 

ll5'-120' .003 .10 I, .-
' , I ' 

' 120' -12 5' .027 .12 • I I -· , 
I 

I -
125'-lJO' .002 .15 --

-
1'30'-135' .002 .16 -

-

I 11 5 • -1~-o' .OOJ .12 ----~O '-ll1.5' ti ... '1.CO .12 -,, ·• :-
I . I • 

145'-150' I tr2.ce .10 - . -
I I 

l li0'-15t;• .001 ,15 ; 
~ -.. 

I 
-

1 ii;t; •-160• • OOl .07 . - ,. 
' . . 

160•-161 • .002 .06 -
-

-
I 

16 ~•-170• none .04 -
: . 
f 

170'-17"1 1 .001 ' trace ; 

; -
' I 1? c;' -180' .001 .06 ' . 

I I 

1so•-1o i; 1 
I : 

nor.a .06 ., -
' -

:t;. 

' I 
' lS ~• -190' 

' 
.001 .04 I 

- : 
- I 

I 

190'-lQ-i• .003 .12 
' 

I -

,o c ~_ ... ? n n• ~004 .12 ' 
I 

~ TS 
, 

THANK YOU 

~ARGES s ' ~/,;; l ,· o ... 
BY -tW•t.-r,e , - Ii ,:, ~ ,__ 

I 
I ASSAYER-t:HEMIST 

GEOCHEMICAL· BIOCHEMICAL· ENVIRONMENTAtL RESEARCH --



Ceo '.":urveyR Inc. 

I 

GOLD 
~MPLE I DENT IF ICATION Troy oz/ton 

-

200'-205' O. 00?. 

?0)'-210' .013 

210'-215' .003 

215'-?.20' · ,COl 

2?.0'-225' .010 
-

22.5'-230' • O'Jl.J. 

- 230'-235' • 0 Qi_~ 

235•-21~0· .002 

- 24()' -?.45' .001 -
245'-?.50' , 002 

250' -2_55' .002 

255'-260' • 0011-

260•-265• .006 

?.65 1 -270' .006 

270'-?.75' .010 

275'-2[0' .001 

2 80' -285' non~ 

285•-290• tr:! ce 

290'-295' .001 

2 9 'i'-J OO • .001 
MMENTS: 

' 

" 

~ 
11 

FF1ge 4 of 5 
ALBUOUEROUEASSAYLAB 

4115 SILVER S.E. 
Albuquerque, New Mexico 87108 

Phone: (505) 268-5776 

SILVER COPPER 

Trov oz/ton % 

0.13 I 

., (" 

• ---> 

,2 5 

.15 
-

.19 • 

,15 

.13 

. lJ , ____ 
,()9 

.10 

.09 

,10 

.lJ 
I 

I 

.10 
I I 

.16 ' 
I 

I I 

.06 

, 13 -

,06 

'804 

.13 I . 

I 

' 

CHARGES s -----------

' 

-

-

ne;.s;REF-ER-TO ~ DOVE - NUMBER o"~ 
ALL CORRESPONDENCE. , '·'-

•:.-._ y 9, 197 5 
DATE: - ----------- -~ 

~ ~ 

t 
~ - ~- -

- ~ 
- ~ -

- --

~ 
-

~ 
- -

~ 
~ ' ' -I 

I 
' I --

I a 
' 

b 
-

I - -
-

' ., 
I 

I. 
,1, I 
I 

I i; ; 
' . 

I 

I ' I -
I l 

GEOCHEMICAL- BIOCHEMICAL• ENVIRONMENTAL RESEARCH 



AAL IDENTIFICATION NO 5?. ?f"J 
Geo Surveyn Tnc. PLEASE REFER TO ABOVE NUMBER ON 

ALL CORRESPONDENCE. . 
~ -- 415 . 1·•inin.'! --:-xch~nP-;e '-Jldg DATE: 

~.·'ly 9, 1975 
-

. Color.,co S~rin;-,;s, co 80903 ·-· 5 5 -
- Page of . 

ALBUQUERQUE ASSAY LAB 
- 4115 SILVER S.E. 

-
Albuquerque, New Mexico 87108 
- Phone: (505) 268-5776 

-
I 

SILVER COPPE A GOLD 

MPLE IDENTIFICATION Troy oz/ton Troy oz/ton % 

I 
I 

' 

I, - J00'-J05' .001 I .10 I 

: I' 
. ' 305'-310' tr::ice • l:2 

310'-315' .001 .09 
n ~ . 
I 

- 315'-320' tr~ce .06 
I 

- 320'-325' .04 
. 

• 002 
--

' 
'- 32;' -J30' tr,ce .09 I 

- -
- JJ0'-335' tr:=ice .09 ' 

:...e :335'-340' .. · • 001 .12 
-

J40'-J45' tr:"\ce .13 . 

-
- J45'-J50' .001 .25 . 
I . . 

- I . 
I I . I 

I 
-

I 
' 

-
' -

' 

I . I 
I I 

' - I 

-- ' , r 
I 

- ' - I ' 
~ 

I 

' 
"':"' 

- I 
- --

I 

' 
I 

.., ... { • . ' THANK YOU 

CHARGES $ - ----------

GEOCHEMICAL. BIOCHEMICAL· ENVIRONMENTAL RESEARCH 



,,,_,,, - ......-· -· ·· 
t-;e oSu r:ve vs , Toe, 

~MPLE IDENTIFICATION 
--

VC-'1 - 0 - 5 
' 

5 - 10 
' ,n 1z:; 

., z:; - ?.O 

?Cl - ?. z:; 

~t; - 1() 

10 - 15 
,, ,.., 
' ) - 40 ,_. 

l.L l:j ~ 
I.!.() -
4< - z:;o 

I ~ .i:; - i:;,n 
--. 

~n - ~,:; 

Aa: - ?n 
~ 

? l'I - ""< 
I 

7 i:; 80 I ---

I Pr, - s -=; I 

B'i' - 90 

0() - oi:; 

9 c; - 100 
OM 'Tlh 

' 

R l ct C' • 

GOLD 
Troy oz/ton 

0.004 

• 0 1, ? 

,007 

. OO ? 

• 00 1 

• _() Q? 

.001 

.OC.l 

.002 

~001 

-
-- - -

• 00 e; 

. nn., 
' _ nn:, 

. 001 

.ooh 

. 20 

.002 

. 001 

.001 I 

80Q01 

1 of lj. 

ALBUQUERQUE ASSAY LAB 
4115 SILVER S.E. 

Albuquerque, New Mexico 87108 
Phone ; (505) 268-5776 

SILVER COPPER 

Troy oz/ton % I 
-

0. OIJ. 

• [I., 

.10 

, l t; I 

.1 i:; 111 I . 
I, 

.18 

.1'3 

.10 

.12 

. l 'i 

--

. r, 

.,, 
",n ,Q - -

I 
.11 I 

-

'I 

.16 

• l'i . 

.15 

• 18 -

' 

. 12 ' 

• 

II 

' 

I 
I 

11 

I 

CHARGEs s .!l:6 L ?6_f on -a cc ount) 

PLEASE R(;FER TO ABOVE NUMOEA o~;: 
ALL CORRESPONOENCE . , ~ 

DATE : _'.:.:,.'f.;.i."1..:.'f~J,.,.';._.■a......:;.l _O..i.,1...,5,....__---t~!!!!:_· -.• 

~ 

--
I ~ 

- ~ I 

I 

' -
-

~ 
-- --., 

I 

' t 
- ' -

~ 
' 

i I 

' 

. t . 

- -
I Ii 

~ 

i 
. ' l 

I 
- -

t 
..;.. 

' l I 

' 

] 
THANK YOU 

BY ---------------1 
ASSAYER-CHEMIST 

GEOCHEMICAL. BIOCHEMICAL· ENVIRONMENTAL RESEARCH l 



rH.IMll:n: 

-- GeoSurve ;vs 

1AMPLE IDENTIFICATION 
I GOLD 

Troy oz/ton 
.i 

,_ vc- c;. 100 - lO t:i .001 
• ~ . 
] 

10 ~ j - 110 .001 
--. 
t; ' 110 - 1p; tr!C!CE' 
' ... · 

11 .c; - 120 none 
i-;-

120 - 12 ~ . 002 
-
,. 

12 ~ ... - 110 .001 • . 1-
110 l"~!:i . 00) -

,,., 1 ":I, i; _ _ 140 . 002 '" l.1.--

.. - 11.1-0 - l~L ~ . OOJ 
T 

14 ~ 1 i:; o .ooi 
1- -

"' l '1,0 - p ;.c; n o !:e 
·-

1 -;~ - 1 6 0 n one 

r r 
, fin - , ~c; on, 

1~( -· 1?0 nnno 
1' 
i "l ? n - ,?=; _nn1 
~ 

- 7 r,,i::; - ~ R-n _ nn_, 
._ . 

l Rn 1.8 ~ nnno. 

~· 18 C. - l CJ O trace .... 
I. ' 

190 - 19, none 
~ 

1 0(' - ? n.n nn1 

- ~ 
-r~M TS, -

2 of 4 
ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E. 
Albuquerque, New Mexico 87108 

Phone: (505) 268-5776 

SILVER COPPER 

Troy oz/ton % I 

• 12 •I 

.• O? 

. o4 l 
tr::.ce 

. 
• ()'=! 

. 

.01 

• Q~ 

'" aB 

.l~ . 
,. 1.c;: . 

• oc; . . - ~ . 
- , , 
-- 1 i:::;: 

- ] i; 

.. 1 ;:: 

- , =: 

.07 
., 

_ .. 01 

. 04 . . 
_nu I ,. 

-

' 

AAL IOENTIFICA"TIUN NU. r" t;1HJ 
PLEASE REFER TO ABOVE NUMBER ON 
ALL CORRESPONDCNCE. ' 

DATE: _ M:.;o, ..... 3.,.y_· ... I .... 9_..__.1,...9...,2~5 __ _ 

. --I 

I 

-
I 

I 

-
I 

I I 

I 

I 
I 

I I I 

-
I 

: 

I 

. 

' 
,1 
1: ' 

- • I 
I 

' -
I 

. 

I ~ 

I 
i 

I 

I 

-

- THANK YOU 

CHARGES S - ---------- BY ---------------
ASSAYER-CHEMIST 

r 

GEOCHEMICAL· BIOCHEMICAL• ENVIRONMENTAL RESEARCH 



. 

CUSTOMER: 

GeoSur ve ys 

GOLD 
SAMPLE IDENTIFICATION Troy oz/ton 

. 
VC- 'i , 200 - 20 '5 tr8 ce 

20 ~ - 210 none 

210 - 21 5 tr~ce 
I 

2l 'i - 2?0 • 001 I 

I 
I 

220 - 22 S .002 

22 'i - 210 - 001 
. 

21 0 2 15' tr1;1 ce 
I -

, 

•-6- . 
i:; 0 -· • OQLJ 

-ti - 10 • 021 

1r""I - , .c:; a001 

. 1,; - 20 _ l'JOJ 

?rt - '1~ .nni 
' 

2-Ci '10 .nn, - -
~n - ~ I ( _ rm, 

~i::; - !r.n nn1 
- - ' IJ. n - l.i.~ nrn 

4r; ~,, ' .on; -
~ () - c; c; . 002 -

e; ~ - 6'i1< nn:i 
C 'ENTS: 

3 of 4 

ALBUQUERQUE ASSAY LAB 
4115 SILVER S.E. 

Albuquerque, New Mexico 87108 
Phone: (505) 268-5776 

- -

J SILVER COPPER 
Troy oz/ton 

' 
% 

,, 

.01 

tr'-'\CE' 

.04 
. 

tr~ce 

tr8 ce 
. 

tr~ce 

tr ;:t ce 

. . 01 

. 10 

_oo 

11 

- C 

.no 
' 

.OQ I 

- 06 
I 

.l~ 

.lA 

, ") 

-1"'~ 

- 0? 
• I 

.. 1 n 
- , 

' 

I 

" !' 
r I 

I 

' 

I 

I 

' 

-

. 

. 

. 

AAL IDENTIFICATION NO. --, 1 1) U J 
PLEASE REFER TO ABOVE NU~UER O~i 
ALL CORRESPONDENCE. 

DATE: _.i.;;T-~:....,:\1-r .... 1 ............. 0 ....__1..,o_...7_5._ __ """fl 

I 
--

-

I 
I 

I 

I' ! 11 

Ii 

I 
. I 

' 

i 

i 
l 

I • 
I 

' I ' 

l I 

I 

' I 

l - ' t 

1 : -
I 

~ 

l I 

' 

I 
i ] 

- THANK YOU 
r, 

CHARGES S ------- ---- BY -----------------' 
ASSAYER-CHEM! 

GEOCHEMICAL· BIOCHEMICAL· ENVIRONMENTAL RESEARCH l 



OENTIFICATION 

5. 60 - 6 ', 

1 6 5 - 70 

?O - ? ~ 

7'i - Bo 

Bo - 8 5 

0 - ', 
' 

La - 10 

lb - 1~ 

lS - 20 

20 - ? ', 

~ ., ... 1n 

in - 1 i, 

~ c; - Ji.o 
-

l.i. o - !l t; 

li.< - c;0 

i:;n - c; 'i 

a;: 

GOLD 

Trov oz/ton 

.001 

none 

.002 

.001 

. oot~ 

I 

.002 
' 

- • 001 

• 002 

.002 

-· 001 

.001 

_ 002 

.. 004-

_no, 

• --n□".'.'l e 

. no6 

4 of 4 

ALBUQUERQUE ASSAY LAB 
4115 SILVER S.E. 

Albuquerque , New Mexico 87108 
Phone: (505) 268-5776 

SILVER COPPER 

Trov oz/ton % 

.12 

.06 

.13 -

' .09 

.13 

' 

• 12 

, 1 lj 

.12 

.15 

.rt 
- ,. . 

. 1 -S 

.l~ 

. 1 c; 

~ 16 

- 1 6 I 

- ' 

.16 

I 

I 
:11 

\GEs · $ - -------------

-
• 

-

. 
. 

-

AAL IDENTIFICATION NO. 5,0,(; 
PLEASE REFER TO ABOVE NUP.M~ER ON 
ALL CORRESPONDENCE. 

i' 

-

' 

' -. 
-

' 

. 
I ,j ,-

' 

. , 

. . 

THANK YOU 

ASSA YE A-CHEMIST 

----
-

-

-
--
-

I -

-

-
-

-?-

-



JEA: 

GeoSurve vs 

.... 

2 of 4 
ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E. 
Albuquerque.New Mexico 87108 

Phone : (505) ::?68-5776 

AAL IDENTIFICATION NO . ·5) 1 s 
PLEASE REFER TO ABOVE NUlv"SER ON 
ALL CORRESPONDENCE. 

DA Te, _...,M ... a ... v:_2_1_, _1 .... 9 .... 2_5 ___ _ 

I 
l • 
< I 

- • " I 

-=-.i l 
·.i 1 
11 

- ; l -, ; i 
nt,. : ; ~ 

l--=----"""'"'---,,,,_""1"",,_,,=====r===_==="l""'"=""""'-=""""i'-===="'i""'=="""""""""i'=----==='9""'-"""'" ...... _ ... ~-: i 
GOLD SILVER COPPER - _ ··. jj 

IDENTIFICATION Troy oz/ton Troy oz/ton % ' ' 
1--------+-___,;--~1--.....;..----+-----l!------+-----+-----t------t----- 7 ; '. 

- t j 

- 'Jl 
l,-,-l~:......=.......IJ.iL.,.1,----f----l::.~:...:...-+--~~-+-----+----+------i-----;----r--- ;1 ] 

-3~ ~ 
1-:::..::::.......__-=.:.~-....i:--:....:::..:::..:::~......,-~.;:::.:=---+-----+----+-----t----+-----t------ -,•1 l 

1 nn - , f'J~ 0, 0ll~ 0,0Q 

10 ~ - 110 • 002 . 12 

- -l l 
i---=.;;....--=-~-+-:...:::..:::..1::......+-----=-..:::.;;;:......+-----+~-.......... -+-----+-----t-------t-----_ q ! 

.I 

110 - 11 5 .00'3 ,10 
-

11 '5 
-

.11 - 120 • 002 -. --d 
1--=.;;...._-=.;~--+--=--"-~- -+----~--+-----+-----+------t-----1------+---- t~ 120 - 12 5 .004 • 0l~ 

r: . - . 
i l?. S - 11 0 .001 . 04 

~~~~----+---t---------+-----t----,.: I 
. ~-

_-~ i• 
~:.:...;.,.:.....-...a:::......-4.---,i,-:.---~~-+-~.....:..=..;::......+-----+-----.;.-----t-----+------+----. l. 

110 - 11 i, . 001 . , , 
--- . --- 140 ,001 . i c; - - -

140 - 14 'i . .001 .18 
_, f 

.,_....._. ______ a..--1-----'-""""'""'""--t----"""'""'---+------+--i - _-,.--+---,-.+----+---_--!_ --- --11 
~-+------~--+----+-----t-t----1--- ! I 

! ,·-l -
I ~ 

-

_ ll~ 'i - l '10 . oo4 . 16 - -

- l 'i0 - 1 (i c; -004 _:, Q 
I 

. 

l'l ·a;' - 1 6n .ooh .lQ 
I 

I 

1 6 0 - 16i; .nn6 . 1 'i 

, 1,c; - 170 .nn4 _,a 
, ?() - ,,,~ I . nni . 1 ( 

_; J ------------+-_. ......... ..,...,_+----.;..i..,-....-----+----4---------1-----_.,_----4---- ' } 
I ~ -' i 

t---~-=--.......i...~-+-..........i~---~---11..UW..-+-----'----4-----1----~~---+--- f 

- 17c:; - 1 Rn _ oni:ii - 1 ., 
-

7 Rn - 1AC: .nn:, .n~ 

- 1· : 

-
l 

, ~i:\' - 1gn I _ nm> ,~ 
-

10n - 1 Q-; _nn~ . l c; 
l 

I 
1 

- { 

I' I r--~~----~l!all,~..,. ..... -=e!,~ .... ...,,,,~a;;;;__--.....l,,=====""'==--=d~= --...-•-... _!""' -=6=""""'"""""' 1 

1 
~- ?00 nn2 I - , ,n 

. 

THANK YOU , l 

_l 

~1 
-:.es s 

' 
ASSAYER-CHEMIST 



\ER: 

GeaSurve \'S 

GOLD 

.E IDENTIF !CATION Troy oz/ton 

.QI ?O -7 c; 0.004 

?S - Bo .003 

I 80 - 8 -i .006 

-10 . 0 - 5 ,002 

5 - 10 - .008 

10 - 1 i; .008 

-1 c; - 20 .006 -
20 - 2c; • OD S 

2 ,; - ~o ' .11 

10 - -;t; . 001 

1r;: - 40 . oo4 
-

:l:.tn - 4i; . no2. 

:1 

I 
I 

ear c.. ·· • 
I 

4 of 4 

ALBUQUERQUE ASSAY LAB 
4115 SILVER S.E. 

Albuquerque.New Mexico 87108 
Phone: (505) :268-5776 

SILVER COPPER 

Troy oz/ton " 
0.10 

. lJ 

,06 

I 03 

,06 

,07 

• 03 

.03 

.o4 

• 01 . 
.Ql 

tr::i.c_e 

I 

I 

' 

-

' 
' 

I -

AAL IDENTIFICATION NO. c;? l t; 
PLEASE REFER TO ABOVE NUMBER ON 
ALL CORRESPONDENCE. 

DATE· £1l 21 r J.9'7 '3 

. 

- -·-

- - -- -

I 
-

I 

' 
I 

I 

I 
I -
I ·- - - ' I 

I 
-

' I .;_. 

I 

' 
THANK YOU 

CHARGES $ ----------- BY LIJa ~ ~£J:/!-Lc0~d-' 
" 

ASSAYER-CHEMIST 

GEOCtlEMICAL •BIOCHEMICAL. ENVIRONMENTAL RESEARCH 

' I . '' 

= 

= 

7 -

-

-1 

-

-

-
; 



~:usTOMER: 

l Ge0Survevs 1 Inc. 
,. 4,15 Min i ng Exchang e Bldg. 

":olorado Snring s ,1. CO 

,~ 
GOLD I 

.>AMPLE IDENTIFICATION Troy oz/ton 

-
:vc - llA 0 - 'l 0.001. -,·, ,. 

ti lCI .001 -
~ 

1 n, - 1 ~ nane 
.. 

, i:; - -20 nnT",P. 
' 
-

zn 2: J(i . - none 

... pi:;: - ~n nf:lne 

~ ~a - 1,; none 
Ir 

~ I:; 
' ., 

II - 40 nnnP 
l,t 

kn :l!,.i; --
. - nnl"I~· 

..... " 

4.-'ii, - Ci; □ .oo, 

.. - ie::n - c; < l"li~nA -
~ i::;r:;_ - ,ti;n .rm, 

-r .(,, - ~( none 
,L- - . 

~.c:; - ?n .. nrn 

r ,n - 7~ .001 

'" 
.., Ci - RO :. no1 

~ 
;.. Rn 'He:; ' .no1 -
ir si; - 90 I norne -~ 
-. 
;r- I 

I 

' -er NTS: 

" -

sogoL 

I 

I 

I 

I 

1 of 2 

ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E. 
Albuquerque, New Mexico 87108 

Phone: (505) 268-5776 
-

SILVER COf'PE 
Troy oz/ton ... 

tra~e 

trace 

trace 

tt"a:.c E! . 
trace 

traC! e 

trac•e 

trace 

1:race 
' 

i:l""~~e 

+r!:!! ,.~ 

' +,,..,..,. ~ 

-trace 

-!!-race 

trac.e 

trace 
-

~ 

tr,acei 

trace I 

I 

. 

--

CHARGES s 1.6 2 • 24 ( on account) 

AAL IOENTIFICATION NO. ,.,)_I'•'.., 
PLEASE REFER TO ABOVE NUM!:!ER ON 
ALL CORRESPONDENCE. • 

DATE: __ J""'u•n""-e___.9._., .... · ----'-'-1 ""'9--.1.? ... S ..... ·· __ _ 

I 

I 

. 

-

-

I 

I 

- -

-

·- -

. 
l~ir 

. 

' 

I 

THANK YOl 

ASSAYER-CHEMIST 

GEOCHEMICAL- BIOCHEMICAL-ENVIRONMENTAL RESEARCH 



STOMER : 

GeoSurvey:s , Inc. 

'1 GOLD 
MPLE IDENTIFICATION Troy oz/ton 

~ 1 0 - -;- tl'.'ace 

" - 10 none 

10 - l "' none 

1 -'i - 20 t .r;:,ce 

20 - 2 a::; o. 001 

2 .r:; - ~Q ._001 

10 - 1 i:; T."l"-Ql"'ll!' 

' - . 

"" -

j, . 

-

' 

: 

. 
-

11 
I 

. 
: 

-

I 
I 
' 

2 of 2 
ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E. 
Albuquerque, New \1exico 87108 

Phone: (505) 268-5776 

SILVER I COPPER 

Troy oz / ton % 

0.01 
- -

.o, 
I 

trace 

trace . 
.o, 
.01 

• 01. 

I 

. 

' 

' 

i 
- ' 

. 
11 

CHARGES $ _________ ..... __ 

-

-

-. 

' 

AAL IDENTIFICATION NO. _5388 ~ 
PLEASE REFER TO A0OVE NUMclE:A. O•-~ 
ALL CORRESPONDENCE. 

oATE : June 9, l i.Z.5 

--
I -

- -

' 'I 
' --

I 

~ I 
lroil1 

. E 
... 
~ 

I 

I & 
aiilli,,t 

I 

t -

. 
I -
' 

I 
~ -

- -

I , 
- - --

c.. 
' ~ - -

-.:;.-

I 

I I 

' ' I 

I 
-

GEOCHFMlr.Ar • BIQrl-lS::MICAI • EN\lJ RONMENTA L RFC:FAAt"'., 



CUSTOMER: 

GecSurvevs , Inc. 

41 $ Mining Exch~nge Bldg 

Colorado Snrinl?"s , CO 80 9 01 
1 of 4 

ALBUQUERQUE ASSAY LAB 
4115 SILVERS E ... . ... 

. Albuquerque, New Mexico 87108 
Phone : (505) 268-5776 

GOLD SILVER .I COPPER 

SAMPLE IDENTIFICATION Troy oz/ton Troy oz/ton 1 % 

· VC-12 . 0 - 5 I 0.010 0~06 
- -

~ - 10 .004 .04 

10 - Iii 0 .. 001 ,i • 01 

1 .:; - 20 none : . 03 

20 25 0.001 • Ol 
I I -

2~ - 1 0 .,31 .. o~ 

10 - 1 c; .001 trace 

1< - 4a .. 001 tr::i: ce --. ,1 . 
l.Ln - ~.c; TI □li'tP I t ~ c~ 

-
I 

. b. 'i - i:;:n ., oo, tr.~ee 
I 

c:n - ·Ci~ .002 trace -
I 

55· - 60 .001 trace i 

60 - 6i;' .001 trace 
----

6 ; , - ?O .001 .. o; 
' . 

?' 0 - 7 r; .001 • 01 

. ,,, c; - 80 .001 I . 01 --

80 si; i 
.01 • !, ,001 -

8 ~ - 9 0 .001 .04 - -

QD - g-5 ._001 .04 

'CJ'C: - ,i ,,,, .. cun ' 
J 

.o; 
-

co "'NTS: 
• 

CHARGES S 484.64 Con a ccount) 

-

BY 

-

. 

AAL IDENTIFICATION NO. 54:!L~ 
PLEASE REFER TO ABOVE NUM~tH o : tii. 
ALL CORRESPONDENCE . 

I 
-

I 
I -

.... 

~ I ~ 
' 

I 
I I 

I, II 

I 
---

I • 
I I 

I 
• 

I 
. 

11 • . 
,1 i 
I I 

I 
I I 

• 
. 

• -I ' 

- . 
I 

I • 1111 

:1 I - . 
' -~ 

1 
I 

] 
-

-

Pf/LL/Jo 
THAN!( YO~l 

- ASSA¥ER-CHEMIST 

-
-, 

GEOCHEMICAL. BIOCHEMICAL• ENVIRONMENTAL RESEARCH 



:USTOMER: 

GeoSurve ys 

2 of 4 

ALBUQUERQUE ASSAY LAB 
4115 SILVER S.E. 

Albuquerque, New Mexico 87 I 08 
Phone: (SOS) 268-5776 

GOLD I SILVER • COPPER 

:A.MPLE IDENTIFICATION Troy oz/ton Troy oz/ton 1 % 

I 
' I 

in,< - 11n o.nrn 

r 

11~ - 120 ' trace 

120 - 125 .001 

125 - 130 .001 

1'3 0 - l itf ' trace 

1'3-3 - 140 trace 

140 - 14 i .001 

.Q0l 

.001 

.001 

160 - 16,; .001 
I 

16 ~ - l ?0 .001 

• 004 

l?'i - 180 .001 

, Rn - , 8 ~ .001 

r , si:: - 1-Qo 1 .. 001 

1 on - .lQli trace 

CHARGES $ -----------

0.16 

.03 

, 03 

,04 

• 03 

.04 

.04 

.06 

.04 

.06 

.06 

.o4 

.06 

I 

'I' 

AAL IDENTIFICATION NO. 4''+'"+.C. 
PLE.A.SE REFER 1·0 ABOVE NUMBER ON 
ALL CORRESPONDENCE. • 

DA TE: ---=JuU,:.:D.:.e_.=2 .... 0 ... , ......... 1=:..2._7 ... S .... · ---

I 

i 

. . 

l 
1' 
I 

11

1 

I 

I 
I 

I' 

I ~ 

THANK YOU 

-
GEOCHEMICAL• BIOCHEMICAL· ENVIRONMENTAL RESEARCH 



·I 
i 
I 
t 
l 

t! 
' ' .! 

.I 
I 

i 
.I • 
'! 
I 
~ 

~ 
1../ 

! 

' J 

' : _, 
: 
' ' 

i 
j 

,.,; 

i 
l 

1 
J 
-! 
l'1 
1 
1 
I' 
I 

-1 
_I 
·I 
' 

1 
1 ,-

--
I 

~-

CUSTOMER: 

Geo Surve ys 

SAMPLE IDENTIFICATION 

VC-12.. 2 00 - 2 0 Ei 
I 

,n.; - 210 

210 - 21 Ii :i 

2l 'i - 220 

220 - 22 'i 

22 < - 2"1 0 

2 "=1fl - 2~'i 

2i., - 24Q 

:;i4n - ~hi:::'. 

24 .i; - 2 liO 

2~0 - 2 ,e;.; 
I 

2 i:;c; - 260 

260 - 26 .i; I 
-

26 'i -- 270 

2? 0 - 2 ?'Ji 

2'7.rt - 280 

_2 80 - 28 ·'i 
' 

j- 2 8.c; 2-;io -
' . 

2<i!O 2gi; ' f -t 
I 

j 2Cl~ -.. ~00 • .. , 
MENTS: J 

~ • 
1 CHARGES $ 

r 
J 

I 

GOLD 

Troy oz/ton 
i 

0 .001 
I 

~on, 

.001 

~001 

.001 

.001 

.001 

.. 001 
I 

. nn, I 

L00 3 
~ 

t ra. ce I 

-- 001 
I 

.001 

.001 

._001 
-

.001 

.001 

- 002 

none I 

._ 002 

3 of 4 

ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E . 
Albuquerque, New Mexico 87108 

Phone: (505) 268-5776 

SILVER COPPER 

Troy oz/ton % 

I 

o. 01 

.fl~ 

trace 

trace 

trace ' 

trace 

~i'l1 . 
-

• 0"1 -

t ri-'J: c.~ 

• 0'-1 ' 

- 01 · . - ' 
I 

.O~ 

trace 
' 

trace 
·1 

.01 
I 

.06 o. 012 . 
-04 ,Ol li 

- 0~ • 00"3? 
-

.. 0'3 • 0020 
.-

~oi • OOl iti 

-

' 

' 

BY 

. 

-

' - -
AAL IDENTIFICATION NO. j hbL 

PLEASE REFER TO ABOVE NUlo('li<R 0 
ALL CORRESPONDENCE. 

DA TE: ___:J::..u~n.~e.....!::.2-¥0~,_...,l._.9;_.i.?.,,,.5 .... - -

~ - ! 

I' 
' - --

I 

I 

,1 

- -
-

• 
. 

' 

' 

. • ' 

, 
' - -

-
'_, ·:._..,__ -

' ' - - t -
' ' -.-

' 
- -,, - . -- .. - ---

I .1 , , 
' 

•• • ~ I 
: 1 .. - - - _ .. __ . .... - --

- '' -
' . 

~ -. - - - . 
- ' . ... _ ~ -

' - - - -- -~ - ---
T ' - -

' -

-~ 
-

I 
- - - ;._ 

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

~-L 
THANtt VC 

fldo ' -- ' - I • -

-""5$!1i,~ E A-CHEMIST 
., 

• 
--

. -

GEOCHEMICAL. BIOCHEMICAi • l'NVIRnNui::NTAt acccAaru - ~- ... ..:;, ... -... 



--n 
j ;uSTOMER: 

-

GeoSurve,Ys 

-------- 4 of 4 
ALBUQUERQUE ASSAY LAB 

4115 SILVER S.E. 
Albuquerque.New Mexico 87108 

Phone: (505) 268-5776 

~ AMPLE IOENTIFICAT ;ON 
GOLD SILVER COPPER 

Troy oz/ton Troy oz/ton % 

-'1VC-12 . 1 00 - 3 0 5 trace trace 0.002 ? 

1 0 li - -:ii 10 none trace .0090 I 

ll 110 - -;1.; trace 
' 

trace , 012 
• 
1- 1 1 Ci - 120 none ~ trace .0040 

13 , 20 - 1 2 t; 0.001 
l 

trace .001 0 

I 12 ~ - ':\1 0 trace trace .018 
Ii 

1'1 0 - 11 Ii- 0.26 trace .12 

1 '" ,~ i; - 1 40 · .99 a_ 0,06 .29 

1 .. "::1 40 - ~ l,p:; .: 00 "-'l -trace - 011 

I~ ,q 4 ,; - i ii;n 0. 0·01 -

" 
a o-:i . 0060 

~ -=tm;;n - '"='i::"C: ., oo r; tr~ce • 001? 
r,J 

-:iJ c;.; - 1.60 . 041 
' 

I 

trace .0060 

I I 

I 

-
" 
1t -

' Ir.-

;. -
,. 
1_ .. 
~ 

·-
-
t 
i 
=-
:01. 

~! 
CHARGES S _ ________ _ 

f 

AAL IDENTIFICATION NO. 5442 
PLEASE REFER TO ABOVE NUMBER ON 
ALL CORRESPONDENCE. 

DA TE: _ J;_u,;;;.n.;..;;...;;.e_ 2;_0~,,:..I -=1..,,.91 .... · .... 5:;_.· --

I • 

THANK YOU 



-

• Tel~phone lol-3302 
Hand 
S -.p/r SuiaL. ... 1.392.3.-:-.13948 

Minr ............. Armco .•.. Inc. ··· ·· ······· ·-•·-· .. -"' . ...... - - · ····- ········ .. 
2876 So Race St 

- ··" ···~-- .Denver •..... co. . ··· ····· ··········· ·· ······················ 
RESULTS ,ea TON OF 2000 POUNDS 

May 16, 1979 

ASSAY REPORT 

U :ON ASSAY OFFICE, Inc. 
BRYANT L. LARSEN. PreSld"'11 
G. P. WILLIAMS. Vice Pres,oent 
JAMES G. STRATTON, Secre1ary 

A. S. JOLLIFFE, Treasurer 0 .. J. 
P. 0 . Boa 1!,28 ~ 

Sall L~ke City, Ulan S.110 5 lu/1q 
(801) 363-3302 • /' / 

_ NUMIE~ 
bULD i-lL~., i.lA,CI INSOL ZINC I SuLrHUl IWN LIME ' .. ~ I .. (..-, 

O.s. pe1' T 011 011- per T 011 P., Ce,-♦ Pe, Ce11t Pe, C■_11t p., Ce11t ~•' Cent ,., C•11t 

SUP-1 

5.20 

-
VC-2 295-300 Trace 0.4 0.018 

" J00-305 0.020 0.4 0.037 

' 
Ii 

" 305-310 0.010 1.2 0.126 

" 310-315 0.010 0.5 0.037 ' 

II 315-320 0.010 0.3 0.012 

" .320-325 0.010 0.3 0.018 
' 

" .325-330 0.005 0.5 0.075 

" 330-335 Trace 0.1 0.037 

" 335-340 Trace 0.2 0.025 

" 340-345 Trace 0.1 0.025 

' 

" 345-350 Trace 0.1 0.037 

.. 350-355 Trace 0.7 0.163 

" 355-360 0.010 0.4 2.217 1, 

II 360-365 0.010 0.5 1.512 

ti 365-370 0.010 0.4 1.058 

.. 370-375 Trace 0.2 o.522 

' 

" 375-380 0.010 Ii.OU 0.321 

" 380-385 0.010 0.2 0.466 
I 

.. 385-390 0.010 0.2 0.982 

II 390-395 0.007 0.3 1.512 ~ . . 
I 

' ' 

11 

I 

' Rrmarlc~ ....... _ ... _ ......... ........... ........ ...... ... ·-······-············ ········· ········· ···· ········- ···-······--···········- ··············-····-··-··-····-·---·---

' 
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SKYLINE LABS, INC. 
SPECIALISTS IN EXPI.ORATION GEOCHEMISTRY 

- l2090 WEST 50TH PLACE • WHEAT RIDGE, COLORADO 80033 • TEL: (303) 424-TT18 

ArMco, Inc, 
Attn:Stephen G, Zahony 
2876 South Race Street 
Denver, Colorado 80210 

REPORT OF ANALYSIS 

Analysis of 40 Core SaMples 

JOB NO. MBN 022 
FEBRUARY 28, 1980 

3/:1!.W 0Re-~ 

--------------------------------------------------------------------
Au Ag Cu 

ITEM SAMPLE NUMBER (ppM) (ppM) (ppM) 

--------------------------------------------------------------------
1 VCDt1 320-32S <.02 ( I 2 s. 
2 VCDJ1 490-49S (,02 (. 2 20. 
3 VCDt1 S30-S3S (,02 (. 2 40. 
4 VCDti SSS-S60 (.02 < .2 2S. 
s VCD:t1 S70-S7S <. 02 ( I 2 s. 

6 VCDt1 6iS-620 <. 02 (. 2 <S. 
7 VCD:8:1 660-66S <.02 (. 2 s. 
8 VCDti 670-675 (.02 (. 2 1S, 
9 VCDti 680-68S (.02 < I 2 10, 

10 VCDti 71S-720 (.02 < .2 s. 

ii VCD=ti 770-77S (.02 <. 2 s. 
12 VCD=l:1 80S-810 (.02 (. 2 s. 
13 VCD=t1 820-82S (.02 (. 2 s. 
14 VCDti 8S0-85S (.02 ( .2 10. 
1S VCDt1 867-877 (,02 (.2 s. 

16 VCDti 870-875 <.02 < I 2 15. 
17 VCDi:1 890-89S (.02 .2 (5, 
18 VCDti 92S-930 (.02 < .2 5. 
19 VCDti 950-95S (.02 < .2 s. 
20 VCD:f:1 975-980 , <. 02 (.2 10. 

21 VCDt1 100S-1010 ~.02 ( .2 s. 
22 VCDti 103S-1040 (.02 ( .,. 

, o;;. (5, 
23 VCDti 10S0-iOSS . 33 1,4 15 . 
24 VCDti 1100-110s <.02 <.2 iS, 
2S VCDti 1130-113S (- . 02 <.2 s. 

~ 



T elepho,.. 31,).3302 
Hand 
Samplr Srria/ .......... l2Jl.-,,U.5Q. 

Minr . ··•-. ,. .... .. ... ....... ... ...... Ar.mc:o .... . Inc~ .... .. ............................. -.......... ~~ · 
2876 So Race St 

··········- ····- ·············D=vmi:•···· CO ..... -................ _ .... ········-······-------· 
RE5ULT5 ,ER TON OF 2000 ,ouN0S 

an '• J 10 1980 
G,91;.u' SILYU LEAD CO,,ER INSOL 

NUMBER 
Ou. P•' To" Ou. per Ton ,., c.,.. P_., Ce"t ,., c ... + 

VCD-1 20-2.5 aaDa 0.2 

,. 
30-3.5 Trace 0.2 

" 35-40 none 0.1 
I 

4.5-50 Trace M• 
' 

11 80-85 0.010 0.2 

II 105-110 I 
MIH non• 

jj 13.5-140 Trace 
I 

I 0.1 

" 1.50-1.57 Trace M • . 
" 214 • .5-21.5.5 - All 

240-24.5 'lllnl• 0.1 

ti 260-265 ! none =11• 
I 

26.5-270 none 0.1 
' 

287-290 non• ~11• I . 
290-29.5 non• -· I• 

" 
300-30.5 Trace 0.1 

Ill' 330-33.5 DOD& o •• 
.. 370-37.5 non• 111:111• 

400-40.5 ' -· Ull• 

I!! 42.5-430 t!!liCJiD!II, ' 1!011 

460-46.5 lll,01lA llo.Qe 

l 
' ' 

I ' . 
I 

I 

' 

I I 
I I 

I 

. 

' 

ASSAY REPORT 

UNION ASSAY OFFICE, Inc. 

ZINC 
,.",c_ ... + 

I 

' 

' 

I 

' 

BRYANT L LARSEN. PreS1dent 
G. P. WILLIAMS. Vice President 

JAMES G. STRATTON . Secretary 
A. S. JOLLIFFE, Treasurer 

P. 0. Box 1528 
Salt lake City, Utah 84110 

(801) 363-3302 

SUL,HUR rlfO:H L.lliiH. ,., c .... 
Per Ce fti Per Cent ,.,c..1 

I 

I 

' 
' 

' ' 

' 
' 

I 

! 

: 

I 

' 

I 
I 

' 
' 

I 

: 

PHC.nt 

--
' I 

' 

' --

'• 

• 

-

I 

I 
1 

... 

Rernarlu ....... ----······---·--··-···-·-···-······-··-······· ····························--------···········--············-·-----·-··---- -

I 
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• 



:, 

JOB NO. MBN 022 D 
FEBRUARY 28, 1980 

l Page 3 
--------------------------------------------------------------------

Zn Mo w 
ITEM SAMPLE NUMBER (ppM) (ppM) (ppM) 

-------------------------------------------------------------------
1 VCD:J1 320-32S 670. 2. (2. 
2 VCD:J1 490-49S 9S, 12. 3, 
3 VCD=ti S30-53S 4S. 16. 3. 
4 VCD:1=1 SSS-S60 20. 6. s. 
s VCDt1 S70-S7S 20, 4. 4 . 

6 VCDt1 61S-620 1S, 2. (2. 
7 VCD=D:1 660-66S 100, 6. 8. 
8 VCD:t1 670-67S 170. 6S. 7. 
9 VCD*1 680-68S 1SS. 6, (2, 

10 VCD:8=1 715-720 110. 4. (2, 

11 VCDt1 770-77S 6S, 2, (2. 
12 VCDt1 BOS-810 es. 4. 8, 
13 VCD:t1 820-82S BS. 2. 3. 
14 VCD:1:1 850-BSS BO. 4. 4 . 
1S VCD=t1 867-877 6S, 2. 3, 

16 VCD:1:1 870-87S 6S. 2. 4. 
17 VCD=t1 890-89S ss. 2. s. 
18 VCD=l:1 92S-930 7S. 6. 8, 
19 VCD:t1 9S0-9SS ss. 2. 7. 
20 VCDt:1 97S-980 80, 2. 4. 

21 VCD=l:1 100S-1010 70, 4, < 2. 
22 VCD*1 1035-1040 60, 2. 4, 
23 VCD:C:1 1050-iOSS 9S. 4. s. 
24 VCD=l=1 1100-i10S ss. 4. 4. 
2S VCD:t1 1130-1135 40, (2, s. 

26 VCD=t1 1170-1175 6S, 4, 3. 
27 VCD:t1 1200-1205 790, 6. 7. -28 VCD:ti 123S-1240 480. 4, 4. 
29 VCD=t1 1260-126S ss. (2. 3, 
30 VCDt:1 1290-1295 1SO. 4. 4. 

31 VCDt=i 1340-134S 60, <2. 4. 
32 VCD*i 1380-1385 so. 4. 3. 
33 VCD=l:1 1420-1430 3S, 2. (2, 
34 VCDt1 1460-1470 60, 2, 7. 
3S VCD=ti 1S00-1SOS 4S. (2, 4. 

SKYLINE LABS, INC. 
SPECIAI.ISTS IN EXPLORATION GEOCHEMISTRY 

-
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SKYLINE LABS, INC. 
SPECIALISTS IN EXPLORATION GEOCHEMISTRY 

12090 WEST 50TH PLACE • WHEAT RIDGE, COLORADO 80033 • TEL: (303) 424-n18 

REPORT OF ANALYSIS 

Stephen G, Zahony 
2876 South Race Street 
Denver, Colorado 80210 

Analysis of 80 Rock SaMples 

ITEM SAMPLE NUMBER 

8 LB1-LB2 
9 LB2-LI13 

10 LB3-LB4 

11 LB4-LBS 
12 LB6-LB7 
13 LB7-LB8 
14 LB8-LB9 
1S LB9-LB10 

16 LI<i0-LB11 
17 LB12-LB13 
18 LB13-LB14 
19 LB14-LBiS 
20 LB16-17 

21 LB17-LB18 
22 LR1-LR2 
23 LR2-LR3 
24 LR3-LR4 
2S LR4-S 

JOB NO. MBN 028 
JUNE 9, 1980 

FIRE ASSAY 
Au A9 

(oz/T) (oz/T) 

,008 .18 
.004 .40 
.004 .46 

.010 .10 
,031 .16 
,090 .1S 
.oss .16 
.091 .30 

,052 .40 
.010 .74 
.080 1.04 
. 062 .40 
.019 i.S6 

.007 < • 01 
,002 .48 
.012 .32 
.030 .42 
.023 .70 

-



JOB NO. MBN 028 
JUNE 9, 1980 

PAGE 2 

--------------------------------------------------------------------
FIRE ASSAY 
Au Ag 

ITEM SAMPLE NUMBER (oz/T) (oz/T) 

--------------------------------------------------------------------
26 LRS-LR6 .090 .48 
27 LR6-7 . 029 .08 
28 LR8-LR9 .023 .11 
29 LR9-10 .032 .18 
30 LR10-11 .024 .65 

31 LR11-12 .061 .10 
32 LRi2-13 .037 .47 
33 LR13-i4 .012 .11 
34 LRi4-1S .006 .07 
3S LR1S-16 .028 .27 

36 LR16-17 .071 .26 
37 LR17-18 .022 . i7 
38 LR18-19 .012 .17 
39 LRic.?-20 .004 (.01 
40 LR20-21 ·. 0 09 ,03 

41 LR2i-22 .004 .06 

43 UB1-UB2 .009 .06 
44 UB2-UB3 (.001 .03 
45 UB3-4 (.001 < . 01 

46 UB4-S .002 .19 
47 UBS-6 .001 .24 
48 UB6-UB7 (,001 .13 
49 UB7-UB8 .002 .35 
so UB8-9 .034 .12 

Si UB9-10 .013 .20 
52 UB10-11 .064 .64 
53 UB11-UB12 .024 .29 
54 UB12-Uic13 ,016 1. 98 
ss UB13-UB14 .004 .34 

SKYLINE LABS, INC. 
SPECIA.LISTS IN EXPLORA.TION GEOCHEMISTRY 

-



ITEM SAMPLE NUMBER 

FIRE ASSAY 
Au Ag 

JOB NO. MF.<N 028 
JUNE 9, 198 0 

PAGE 3 

(oz/T) (oz/T) 
______________________ i ____________________________________________ _ 

S6 UBi4-UBiS <.OOi .22 
57 UBiS-UE<i6 .003 .ii 
SB UBi7-i8 .Oi7 .68 
59 UBi8-i9 .030 .20 
60 UBi9-20 .oos .i9 

bi UB2i-22 .040 .i2 
62 UB22-23 .002 .2i 
63 URi-UR2 .004 . 02 
64 UR2-UR3 .004 <.Oi 
65 ur~ 3-UR 4 .003 .03 

66 UR4-URS .003 .42 
67 UI~ S-UR 6 .OiO .ib 
68 UR 6-UR 7 .004 .Oi 
69 UR7-UR8 .004 < . 0 i 
70 UR 9-UR i 0 .023 .02 

7i URiO-URii .003 ,08 
72 URii-URi2 .006 .08 

80 Vere ,08i 

cc: 5, G. Zohony - Nogol . 19, •"' 1; ~-I-
SKYLINE LABS, INC. 1·· ~ lLL ______ _ 

sPECIALlsTs 1N EXPLORATION GEOCHEMISTRY • .. · · GO rd on H. Vans i c I< 1 e 

Manager 



ITEM 

30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
4S. 

46 
47 
48 
49 
so 

Si 
S2 
53 
S4 
ss 

SAMPLE NO. 

IJCP-01 

VCP-02 
11FT 
HSS-01 
HSS-02 
HSS-03 

HSS-04 
S1-W 
S1-N 
Si-S 
S2-01 

S2-02 
S2-03 
S3-01 
S3-02 
S3-03 

53-04 
S3-0S 
S3-06 
S3-07 
U3-E-01 

U3-E-02 
U3-E-03 
U3-E-04 
U3-E-OS 
U3-E-06 

FIRE ASSAY 
Au Ag 

(oz/T) (oz/T) 

,010 .41 

.S70 .6S 
,067 .33 

<.OOS (.01 
.140 i. 04 
.011 < . 01 

<.OOS <.01 
.04S 1.44 
.079 2. 08 
.130 i. 14 
.010 ,16 

.110 .77 

.OOS .14 

.290 .S6 

.370 .47 

.330 .71 

.093 .19 

.077 .78 

.038 .42 

.022 .37 
<.OOS .44 

<. 0 OS .11 
(.OOS .09 

.008 .43 
(.OOS .29 

.026 .17 

SKYLINE LABS, INC.· 
SPECIALISTS IN EXPLORATION GEOCHEMISTRY 

JOB NO. MBN 029 
JULY 29 > 1 98 O 

PAGE 2 

-



' \ 

JOic NO. MI-lN 029 
JULY 29> 1980 

PAGE 3 
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3.50-35.5 !1:1.0'1 D.QIHI! 0,012 f 

' i 0.07.5 360-365 %1,QD II naa ■1 
; t 

370-375 1:1,01:1 'il l'tll lt D.081 

380-385 . b.012 
I I i no~• ilC:!-11 • < · "" 

745-750 Trace 0.2 0.006 I o.15 ·•· . 

~-
1 . ' ·765-770 0.010 0.2 o.e Trace 1 

.,-. . 
~ 

795-800 Trac• 
. 0.10 I ' non - DI! . 1 

805-810 0.010 0.4 ,. --~~2 0.05 1 
' ' 1 

815-820 Trace 0.1 
. 

0.044 0.05 t ., t ., 
. '. r c 

825-830 Trace 0,2 0 •. 110 llctl:ltl I \ 

• - .~~. J ' ~ .-
845-8.50 0.010 0,1 1o .oi2 Trace I 

I 

-1 

I f: 
860-865 Trace ii.oa• b .. 044 Trace I 

=-~~ . /· 
865-870 'CU!:0■ 

• l.. irw~e II.Cl II! 
I 

1101:l,!I . - ~.; . . 
0:012 875-880 0.015 0.2 Trace , 

. . .fl 
~ 

- 885-890 Trac• 0.2 ' tno~e Trace .i 
' - i . ' 

0.2 ' m:l6e ! 
895-900 DfilH ~ :'-

- -~ ~ 

930-935 Cl ·!I c, 1:1a■ non• 0.05 ·__,. 
·, 

950-955 ftDDII 0,1 . non• "Cl.OD.a 

1 
; . 1· 

965-:970 noiie 0.05 ' '1:10 • 1:1i0 i:i• 
I . 

•• • 
' 

1· ' - ' 
I II' . 

Rcmarlu ...... ·-··············----·································-····:· ' ················-··----·······--····-·-······-·-·-······-···········------··-· 



Telephone 363-3302 
Hand 
Sample Srria/ ....... 4.~.2_7:::f- .5.~L .. 

M ine .. Armc:_o •.. .I.nc: .. .. ......... ·· ················································ ·· 
2876 So Race St 

. .Den.var• ..... CO ............. .... ..... .. ........................ ..... ... ....... . 
RESULTS H• TON OF 1000 rOUN0S 

Yeb 14 1980 .. 
GOU> I Sil YR LEAD cone• INSOL I NUMIE• 

On. per To., Ou. per Tol"II ,., c.,.. ,., c.". ,., c .... 

VCD-2 I 
387-388 0,010 0.1 

390-395 none na • 

400405 none 'llaae 

405-410 none 0.1 

410-415 0.010 ,C,01:1.8 

420-425 DOl!J,II 0.1 

430-435 D-Ql!la :QOtj,9 

44D-44S nou•1 0.1 . 
I ' 

450-4.55 Da-011 ll.Dllll I none 

46J-.465 twn1• none IIO•tia• 

470-475 DQll1& w,n■ 0.094 

480-485 •CLCll:I& 0.1 none 

48.5'-490 l:!Clll,a, ru:11!1.11 1 nn't:le . 
490-49.5 l!l::!1!111! Do-llll =• - ' . • . ' . 
495-500 Trace ttOIUll none . 
.505-c-.510 ~ll,a 1lCJD,irl CICID-& 

515-.520 I 0.010 110 none ~ 

~ . 
:525-530 0.010 tia-.i• DOD. 

,, 
r 

.535'-540 0.010 ' non• none. 
-- -... 

.545-.5.5~ 0.010 0.1 ,' :0.006-'.' 
'1 

-
' 

I . 
.555-560 0.010 1 0.l ' ' 0: 044 L 

I • 
., 

·., 
.560-.565 0.010 0.3 0.012 

~ ·' .•. :, - -, 
·565-,570 Trace DODII 0.006 

!. 

· 575-530 0.010 0.8 'o,~01£·· 
' ' .. . , 

' 585-59.0. · o.oos 0.l I •9.006 ' 

- •:: 
., 

. 
1\- I 
':' 
~ 

l 

- -

ASSAY REPORT 

UNION ASSAY OFFICE, Inc. 

ZINC 
,., C•"' 

I 

lllnl.11 

nou~ 

0.05 

0.10 

Trace 

0.30 

0.2.5 

l).Or,,lj 

non 

0.0.5 

Trace 

0.4.5 

Trace 

0.10 

0.1.s 

0,60 

0.50 

BRYANT L LARSEN. President 
G. P. WILLIAMS. Voce Presoaont 

JAMES G. STRATTON, Secretary 
A. S. JOLLIFFE. Treasurer 

P. 0 . Box 1528 
Salt Like City . Utan ~110 

{801) 363-3302 

SULrHu• 1•ON LIME ,.rc ... t I ,.,.c ... t ,., c .... "•rCe11t 
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Telephone )b).3)02 
Hand 
Sampl, Serial ..... ~314c-.4.9.3!L .... 

Mine _ .... , .. ...... ... .... .. . _._ .... _.Ar.,n_co., .. J_rH: ., ... ........................ ................. ....... . 
2876 So Raca St 

. .. . ... ,1. ► .. ,11 •• • •••.•• .D~ove.r .. ..... CO .... .. .... ....... ··• ···- , •l!l••I •• · · · · ······-

RESULTS ,eR TON OF 2000 ,ouN0S 
Ye!> 20 1980 . 

NUMBER 
~OLD SILVfll. LEAD co,,ER INSOL 

I Ou. p., To" Ou. P•' T.,. ,., c.,.. ,., c.,.+ ,.,c.,.+ 

~ 

160-16.5 0.010 0.1 

170-175 0.010 0.1 

180-185 0. 010 0.3 
I 

190-19.5 0.010 0.3 

200-20.5 0.010 0.2 

210-215 
I 0.00.5 0.l 

220..-225 0.00.5 0.2 I 
' 230-23.5 o. 010 0.1 

' 

240-24.5 0.010 0.2 I 

245-250 

I 
0.010 0,3 I 

2.53-2.57 ! 0.010 0.9 r 

I 
.590-595 

! 
i 0.01.5 0.2 none 

600-60.5 \ 0.010 1:IOIHI 'tl.ofitl 

61.5~20 
I 

Trace 11 
il°.006 I none 

I 
62.5-630 0.010 I ll.DUili Ii 0.006 

640-64.5 Trace llOA• 
II none 

-
6.50-6.5.5 'l!lctDill 0.7 none -. 

·, 
660-66.5 Tn.i:: 0.2 ' ' none 

~ , .. 
670-67.5 Trace 0.2 non• ~· -~ --
680-:68.5 .lltlHI■ 1!1Cllll8 - noua 1 ... . . 

I -·:· 
690-69.5 Datl■ 'DOD• none. ' 

7CJ0-:-'70.5 Trace -a.on• DOU& -. 
710-71.5 0.020 'QOD• non• ~ 

·-· 
-{-

720,.:72.5 Trace 0.J none •. .. , . 
l 

73.5-740 0.2 none ! 
QCHll ■ 

' 

- . 
; 

' ~ 

I :1 -

ASSAY REPORT 

UNION ASSAY OFFICE, Inc. 
BRYANT L LARSEN. ProS1dent 
G. P. WILLIAMS. Vico President 
JAMES G. STRATTON, Secretary 

A. S. JOLLIFFE. Treasurer 
P. 0. Box 1528 

Salt uko City. Utan 8'110 
(801) 363-3302 

ZINC SUL,HUR IRON LIME ,., c ... t II ,., c.,.t ,., c.,.. ,., c .... ,., c.". ,., Ca11t 

I 
I 

--
' -

-

-
I 
I 
I 

' , 

I 

' -
' 
l 

1:H,C IJ 

~ -
0.10 , 

0.40 ' 

0.20 , 
Trace I •> 

"l 
; ";. 

0.0.5 

0.10 ·~ . 
min■ /i 

; ! 
IUln■ ! 

' . 
Trace 

0.30 

'' 0.3.5 
I •.,; 

' . 
' · • 

h••c.■ 

0.20 
~ 

' 
' 

Remarks ................... ............................ - ............................. .. ................ - ... ···-···-·-· ........ - .... • ....... - .... .. .......... ·-·-········· ................... ____ . 

....................................................... ..................... - .... _ .................. _ ......... .. T"' . 7 ..... ~ .... _ ....................... -.. ·-- -

Charges S ............ . .32:1.~50. ........................................ ... ... ................................ _.-... - ... ~ ~i.:~_ .... .,.-. 



Telephone 363.3302 Hand Sample Seria/ ..... 433.l-:-:43.42 ...... . 

Mine . ····· H • H ••·· . .Arnco., ... Inc. •....................................................................... 
2876 So Race St 

. ... ......... , ... .. Denver .•..... co ..................................................................... . 
RESULTS PER TON OF 2000 POUNDS 

ASSAY REPORT 

UNION ASSAY OFFICE, Inc. 
W. C. WANLASS, P,uidont 

G. P. WILLIAMS, Vice l'ruidont I 

A. S. JOLLIFFE. Trouurer 

GERALDINE A. WANLASS, Secretary 

P. 0. Box 1528 

Feb 14, 1980 
Salt Lake City, Utah 84110 

I GOLD ' SILVER LEAD COPPER INSOL. ZINC SULPHUR IRON LIME I NUMBER Per Cont nC, 
Ou. Per Ton Ou. Per Ton Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent 

' 

VCD-2 40-45 Trace 0.2 

II 55-60 Trace 0.2 

JI 65-70 ' 0.010 0.6 

•• 75-80 Trace 0.3 ' 

' 

jj 80-85 Trace 
I 

0.3 
' 

i• 90-95 i 
0.010 0.1 I I 

I 

VCD-1 100-105 0.010 0.1 . 
' ~- 110-115 0.010 ' 0.2 

.. ' . I 

VCD-2 120-125 0.010 0.2 
~ ' . 

130-135 0.005 0.3 
, . 

I 
. , 

' .. 
: . 140-145 Trace 0.2 

150-155 Trace 0.4 
' 

I 

Remarks ............................................................................................................................. -.,.... .... ~.,. --·······- ""·~········; ··········-··············-··· 

Charges 
90.00 • f- 7./_ /~ / ~ £13 _. ---$ .......................................................................................... · ....................... - . . ·""Iii!- - '-• - - . ...-.::" ......... .. 
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VERA CRUZ MINE, LINCOLN CO., NM 

UPPER LEVEL WORKINGS - ARMCO SAMPLE MAF 

Plate :I. 
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Plate N A 
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