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BASE-METAL AND PRECIOUS-METAL DISTRIBUTION 
AT THE UNITED VERDE EXTENSION MINE, 

JEROME, ARIZONA 

Abstract of a talk to the AZ Conf. of AIME, Tucson, Dec. 8, 1986 

Don White, Geologist, C.P.G. 
521 East Willis St. 
Prescott, AZ 86301 

602-778-3140 

The United Verde Extension mine operated from 1915 through 1938, princi
pally as a high grade copper mine. Production totalled about 3.9 million tons 
grading 10.2% Cu, .04 oz/t Au, and 1.7 oz/t Ag. Some 80% of that was from one 
main supergene-enriched, volcanogenic, massive sulfide body which averaged 15% 
Cu and about .03 oz/t Au. That was the high-Cu, low Au, low Si02 "sulfide ore." 
Another ore type averaged about 5% Cu with intermediate gold (.06 oz/t) and 
silica (55%) values. This so-called "silica ore" occurred in a series of 
deposits above, flanking, and along strike from the main sulfide orebody. The 
final ore type has been called "gold-only'; and contains less than 200 ppm of 
any base metals, but is an auriferous siliceous rock averaging 0.4 ozlt Au and 
90% Si02. Thus there is a tri-modal distribution of ore types by silica per
centage with a strong differentiation of Cu (with Fe, S) in the low-silica 
sulfide ore, both Cu and Au (plus the highest Ag and alumina grades) "in an 
intermediate silica ore, and high gold (virtually no base metals) in the very 
siliceous gold-only ore. It is the latter that is the subject of ongoing 
underground exploration. 

Gold-only ores are meta-chert-hosted. The chert bodies form wedges about 
1,000 feet long off the north flank of the massive base metal sulfide body. 
The cherts display a great variety of hydrothermal fracturing, sedimentary 
brecciation, slumping, and oxidation. Stope geometries in one gold-only 
deposit clearly mimic small vent cone shapes. These cones were likely smaller, 
peripheral vents to the main sulfide vent, and were active after the bulk of 
the sulfide deposition. A clear grade zonation is also exhibited, with highest 
gold in the cores of the vents and near the stratigraphic footwall . The upper 
portions of the chert stratigraphy include thin, massive, hematite beds, and 
alternating, cyclic, chert breccias graded by clast size and topped by fine 
laminated, very fine grained, quartz-hematite-goethite. Double-graded bedding 
is evident, as is soft sediment deformation. Oxidation appears to be hypogene. 
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A very high-energy oxidizing environment including submarine volcanism and 
turbidites is indicated. 

Gold occurs in the native state and as e1ectrum and is associated with 
hematite and quartz veinlets. Hematite and coarse grained quartz are seen 
in thin section to fill fractures and vugs both within clasts and within 
matrix of the chert breccias. Hematite has also replaced carbonate. Limonite 
overgrowths are common and supergene gold enrichment must be suspected but has 
not yet been ascertained. Gold is associated with a trace metal assemblage 
of Ag, As, Sb, Bi, Sn, Mo, V and base metals. All except silver trail off 
across stratigraphy just as fast or faster than the gold. 

Hydrothermal alteration is dominantly feldspar destribution by argil1iza
tion of the immediate hanging wall and footwall volcanic rocks. A more distant 

hanging wall carbonate impregnation and veining up to three hundred feet above 
the cherts indicates either ongoing hydrothermal activity while the capping 
sequence of intermediate flows and pyroclastics accumulated or else carbonate 
remobilization by the later, perhaps subvolcanic diorite. Either way, carbon
ate in hanging wall rocks is an exploration aid for auriferous zones in the 
underlying chert. 

Present gold exploration has identified unmined auriferous chert breccias 
of the gold-only type. Deposit delineation by underground drilling will 
continue and may well add to our understanding of volcanogenic gold deposits. 



November 12, 1986 

Robert G. Crook 
IRON KING ASSAY, INC. 
P.O. Box 56 
Humboldt, AZ 86329 

Dear Bob, 

Don White 
521 East Willis St. 
Prescott, AZ 86301 
602-778-3140 

Attached are the results of the check assays performed by Skyline 
Labs, Inc. on samples first assayed by you. The graphic plot is annotated 
with my thoughts as to the quality of your assays and theirs, all generally 
good. 

As discussed before, I shall keep you informed of such checks to the 
extent that it can help you monitor and improve the accurracy of your 
assays. 

DW :sk 

cc: Ben F. Di ckerson, I I I / 

Best Regards, 

Don White 
Geologist, C.P.G. 



November 11, 1986 

Paul A. Handverger 
VERDE EXPLORATION, LTD. 
2160 Old Jerome Hwy. 
Clarkdale, AZ 86324 

Dear Paul, 

Don Whi te 
521 E. Wi 11 i s St. 
Prescott, AZ 86301 
602-778-3140 

This note is to confirm our phone conversation of earlier today in 
which I assurred you that the subject matter of my talk to AIME (Tucson, 
Dec. 8, 1986) will be substantially the same as that to A.G.S. (earlier 
this year) embellished with the new findings from the Gold Stope cross
cut (901-W) and the understanding of the U.V.X. ore types. These latter 
subjects are covered in my memos transmitted to you by my letter of 
October 23rd. 

AIME has just requested a "summary" of the talk and I propose to send 
them the attached. If you have any criticisms of it, please give me a call 
by Monday, November 17. 

Thank you for your letter regarding the chemical and mineralogic data 
on the diorite. That plus the structural explanation I received from 
Paul Lindberg make it much more convincing to me that the U.V.X. diorite 
could be plutonic. 

DW:sk 

cc: Ben F. Dickerson, III ~ 

. t.O e <::0 0 0') U.I .-. 
J "'r ~ 
< ..... U.I 
.Ll ::::> U 
~ 0 \..Ll 

0 ~ ~ 

Sincerely, 

Don Whi te 
Geologist, C.P.G. 
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BASE - AND PRECIOUS - METAL DISTRIBUTION 

AT THE UNITED VERDE EXTENSION MINE, 
JEROME, ARIZONA 

Abstract of a talk to The AZ Conf. of AIME, Tucson, Dec. 8, 1986 

Don White, Geologist, C.P.G. 
521 East Willis St. 
Prescott, AZ 86301 

602-778-3140 

The United Verde Extension mine operated from 1915 through 1938, principally 

as a high grade copper mine. Production totalled about 3.9 million tons grading 

10.2% Cu, .04 oz/t Au, and 1.7 oz/t Ag. Some 80% of that was from one main 

supergene-enriched, volcanogenic, ma~sive sulfide body which often ran over 20% 

Cu and about .03 oz/t Au. That was the high-Cu, low Au, low Si02 "sulfide ore. II 

Another ore type averaged about 5% Cu with intermediate gold and silica values, 

.06 oz/t and 55% respectively. This so-called "silica ore" occurred in a series 

of deposits above and flanking the main sulfide orebody. The final ore type 

has been called "gold-onlyll and contains less than 200 ppm of any base metals, 

but is an auriferous siliceous rock averaging 0.4 oz/t Au and 90% Si02' The 

gold-only ore is less abundant but at least 35,000 tons of it were mined be

fore 1938 as ·smelter flux. Thus there is a tri-modal distribution of ore types 

by silica percentage with a strong differentiation of Cu (with Fe, S) in the 

low-silica sulfide ore, both Cu and Au (plus the highest Ag and alumina grades) 

in an intermediate silica are, and high gold (virtually no base metals) in 

the very siliceous gold-only are. It is the latter that is the subject of 

ongoing underground exploration. 

Gold-only ores are meta-chert-hosted. The chert bodies form wedges about 

1,000 feet long off the north flank of the massive base metal sulfide body. 

The cherts display a great variety of brecciation, slumping, and oxidation. 

It appears that multiple generation breccias formed as a result of hydrothermal 

fracturing. Slumping was soft sediment deformation on the flanks of vent cones 
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and oxidation appears to be hypogene. A very high-energy oxidizing environ-

ment is indicated. 

Stope geometries in one gold-only deposit clearly mimic small vent cone 

shapes. These cones were likely smaller, peripheral vents to the main sulfide 
Were 

vent, and~active after the bulk of the sulfide deposition. A clear gold 

zonation is also exhibited, with highest gold in the cores of the vents and 

near the stratigraphic footwall. The upper portions of the chert stratigraphy 

include thin massive hematite beds, and alternating, cyclic, chert breccias 

graded by clast size and topped by primary clay beds. Five such cycles are 

exhibited in one crosscut through a gold-only deposit. Each cycle is about 

ten feet thick and indicates a periodic explosive-to-quiescent pulse in an 

overall active setting. 

Gold occurs as electrum and is associated with hematite and quartz 

veinlets. Hematite and coarse grained quartz are seen in thin section to 

fill fractures and vugs both within clasts and within matrix of the chert 

breccias. Hematite has also replaced carbonate. Limonite overgrowths are 

common and supergene gold enrichment must be suspected but has not yet been 

ascertained. Gold is associated with a trace metal assemblage of Ag, As, Sb, 

Bi, Sn, Mo, V and base metals. All except silver trail off across stratigraphy 

just as fast or faster than the gold. 

Hydrothermal alteration is dominantly feldspar destruction by argilliza

tion of the immediate hanging wall and footwall volcanic rocks. A more distant 

hanging wall carbonate impregnation and veining up to three hundred feet 

above the cherts indicates either ongoing hydrothermal activity while the 

capping sequence of intermediate flows and pyroclastics accumulated or else 

carbo.nate remobilization by the later, perhaps subvolcanic diorite. Either 

way, carbonate in hanging wall rocks is an exploration aid for auriferous 

zones in the underlying chert. 
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Present gold exploration has identified unmined auriferous chert breccias 

of the gold-only type. Deposit delineation by underground drilling will 

continue and may well add to our understanding of volcanogenic gold deposits. 

So far, the new data continues to fit the pattern of spatial , temporal, and 

chemical evolution described. 

-3-



November 12, 1986 

Charl es L. Ell iot 
ELLIOT GEOPHYSICAL CO., INC. 
4653 East Pima St. 
Tucson, AZ 85712 

Dear Chuck, 

Don Whi te 
521 East Willis St. 
Prescott, AZ 86301 
602/778-3140 

Enclosed herewith are the Briscoe files from Geodata which you sent 
me earl ier this year. I gather they are to be combined with those you 
have for return to Jim Briscoe. 

Thank you very much for obtaining this data. The geologic map was 
rather useful, as you know, and the drilling data benefitted both of our 
efforts. 

I shall be in Tucson for the Monday, December 8 AIME Arizona Conference 
meeting at which 1111 give another little talk on our U ~ V.X. findings. Any 
chance youlll be there? If not, and if I come down a day or two early, on 
the weekend, perhaps we can get together one way or the other. 

Hope to see you in a few weeks. 

Regards, 

Don White 
Geo 1 ogi s t, C. P . G .. 

cc: Ben F. Di ckerson, I I I ,/ 
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November 12, 1986 

William L. Lehmbeck 
SKYLINE LABS, INC. 
P.O. Box 50106 
Tucson, AZ 85703 

Dear Bill, 

Don Whi te 
521 East Willis st. 
Prescott, AZ 86301 
602-778-3140 

I have attached a copy of your latest gold assay report on our 30 
pul p sampl es. When we had no results after two weeks, I phoned and was 
able to get your newly compl eted results orally over the telephone. They 
were in p.p.m. which I converted to the ozlt figures also on the attached. 
What has me puzzled is why virtually all of the final reported assays 
were slightly different than those initially reported orally and why some 
shifted up and some down. Perhaps you can offer an explanation. 

I expect to be in Tucson about December 5-8. If you can have those 
pul ps handy (Job # UQX-045) I shall pi ck them up and perhaps be able to 
chat wi th you as .well . 

DW:sk 

cc: Ben F. Di ckerson, II I V 

Rega rds, 

Don Whi te 
Geologist, C.P.G. 
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TO: 

FROM: 

DATE: 

SUBJECT: 

M E M 0 

Ben F. Dickerson, III, Carole A. O'Brien 

Don White 

June 9, 1986 

DMEA LTD. 

JUN 1 1 1986 

RECEIVED 

Thoughts related to U.V.X. following meeting with B.F.D. ,III 
6/5/86 

A number of thoughts on various subjects related to the UVX project are 
worth recording following our meeting in Jerome, June 5, 1986. They can be 
categorized by the following subject headings: 

1 ) Coca/Verde news 
2) Mine water use and changes 
3) Paul Handverger's drill target 
4) New importance of reaching 1300 1 evel 
5) Flux contract price 
6) Drilling as part of current UVX work 

1) Hugh Matheson's visit to Jerome was only his second since 1981 or so. 
Bob Rivera was giving his boss a pitch on the merits of the project in hope 
of improving its funding. The Jerome project has been the poor relation 
to their Middle Buttes project (development stage) in Currin, Co., CA. Kt::./ rf 

Bob was anxious to have Hugh hear about our work and that of P.O. in and 
north of the pit, simply as reinforcement that the area is vital, that 
there is encouragement. 

Coca has apparently had some difference of opinion with . Verde Exploration, 
Ltd. over terms of their lease. The issue revolved around a sand and gravel 
operation and whether or not the lease included sand and gravel. Coca ac
quiesced to Verde's contentions that sand and gravel would not be included, 
on the condition that Coca's lease be extended. I don't know that Rivera 
had any doubts it would be but it's up for renewal (5 year anniversay - ?) 
soon. The sand and gravel operators are now dealing directly with Verde. 
Verde is apparently driving a hard bargain for Coca to accept Verde's southern 
block of claims (Copper Chief direction and beyond) as another term of renew
al on what they already lease. That would increase payments or at least 
assessment work committments and stretch Coca's already small budget even 
thinner. Verde has apparently been grasping at straws,in the absence of 
any lessee for that block, to fulfill its assessment work. Rivera said 
something about even our work at the Edith being filed as assessment on 
"adj acent/ cont i guous II 1 ands by Verde. 

Bob Rivera may be selling off Coca's surface rights to certain lands. 
Coca picked up select properties north and east of Jerome several years ago . 
They took them on lease with purchase option. The plan now is to exercise 



Ben F. Dickerson, III, Carole A. OIBrien 
June 9, 1986 
Thoughts on UVX 
Page 2 

the option, resell the surface at a profit, and retain the minerals. This, 
he hopes, will cut the project costs (lease payments) and maybe even generate 
a little cash for exploration (profits on sale of surface). They had a 
Coldwell Banker real estate agent in their office Thursday afternoon, June 5th. 

2) Ben mentioned the water use at the U.V.X. and the desireability of our 
making some sort of payment to Jerome for that water (it comes through city 
pipes from the common town supply). 

I suggest some inquiries to Verde and P.O. first . . I have heard .that P.D; 
is happy we are using water because it exercises the rights of mining inter
ests in general to that water. In fact one portion of Jeromels supply comes 
by surface flume from above the U.V. pit and is P.O. IS contribution, on a 
loan basis, to Jerome. Andy Peterson, P.O. IS resident agent, has said we 
are using that water and it costs us nothing. 

I have tried to reach Paul Handverger for advice on this but he is apparently 
out of town. 

3) Bob Hodder and I gave some thought to just how the present plans for 
drifting west could affect the logistics of drilling Paul Handvergerls 
footwall target (condition of our lease). Unfortunately, none of the areas 
reached will be any more desireable than the 1125 drift (SW of Edith on 
lIOO-level) already recommended. The reasons are mainly two; the extensive 
1204-stope intervenes between the Verde area and P.H. IS target, and the 
angle of intercept through the Verde fault would be less desireable (longer, 
more oblique) as one collars further west. What seems rather clear now is 
that the only feasible underground drill site from which P.H.IS target can 
be reached is the 1125 area. 

4) We have a new imperative for reaching the 1300 level in the Edith shaft. 
That is the Josephine haulage level and water level which we have never 
reached. We have inspected the 1200 level and used a line to test the 
water level which has fluctuated around the 1300 sill. P.o. replaced the 
shaft guides to the 1200 level. Bell signal ropes extend to the 1100. The 
hoist cable is suppossed to be adequate to reach the 1300. 

Our new need to inspect the 1300 for access is to check the draw points 
on the three openings available for dumping muck from the 950 level (see 
111 = 100 I pl ans). If ever we wanted to use the Josephi ne or any other part 
of the 1300 level for anything, properly bulkheading the lower end of what
ever void we throw all our waste into, could save an awful pain-in-the-neck 
later on. 

While on the 1300 of course, the limits of navigation would be checked, 
particularly out the Josephine tunnel to see where and how badly it has 
caved. 
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5) Ben ' s discussion of the U.V.X. flux economics included the assumption 
of a 90% Si02-A1203-Fe figure and payment of 50 cents per unit over the 75% 
threshold. Thus the basic $7.50/ton for 75% plus 7.50 bonuses for extra 
units yi e 1 ds $15/ ton fl ux payments. 

I have given our whole rock data a good look and feel obliged to recom
mend lower figures for the Verde area. There, as detailed in my memo of 
May 20, 1986, the average Si02 content will be about 88% (diluted by the 
5-foot hematitic zone). The alumina could be up to 1% and the Fe content 
could be 6% (fully incorporating the hematitic zone as contamination). The 
smelter's payment formula, SiOZ-A1203-Fe is thus 88-1-6 = 81. Round that 
to 80% and the purchase price 1S $10/ton. I feel that is a more realistic 
and conservative prediction for the flux from the Verde area. 

The decrease of $5/ton in flux value produces an overall decrease from 
approximately $75/ton to $70/ton (7% decrease), assuming 0.2 oz/t Au and 
2.0 oz/t Ag, 325/oz Au and $5/oz Ag. Alternatively, that 7% unit value 
decrease would be balanced by either a grade increase of 2% (.003 oz/t Au) 
or a gol d price increase of a mere 2%. 

6) I bel ieve we all appreciate the importance of accompanying the drifting 
and bulk sampling program with a suitable drilling program. There is no 
other way to know what we are dealing with overall or to locate a high grade 
core equivalent to that mined in the Gold Stope. 

That drilling can not be exclusively longholing. I feel some core 
drilling is absolutely necessary. The reasons include: 

~5, 1 .. ) About a ~t on longhole length. If we do not succeed in 
reaching the 800 level (via Morgan winze) or the 903 level (via 
a new raise) then a 60-foot limit on drilling restricts us to less 
than one fourth of all the chert in the Verde target area. Only 
core drilling can physically reach many areas as sketched on the 
attached sections. Holes a little over 300 feet will be required 
for some higher elevation targets (up near the 700-level). 

b) Only core can yield the crucial structural information necessary 
to track out the higher grade zones and direct our exploration. 
The DDH-806-1 log reveals a curious symmetry of grade distribution 
suggesting we drilled a fold nose and passed through each limb. 
This is reflected in X-Sec E(2)-E ' attached. Longhole sludge 
would be useless in deciphering this problem. Larger core would 
be indispensable. 

c) Samples for metallurgical work will require coring. How are we 
to know what happens to the hematite zone (5 feet of ~O% Fe203 in 
806-1) so crucial to our flux quality? Any other number of surprises 
could also be found out only by core and missed in sludge. 
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d) Sludge sampling is notoriously frought with difficulties. Assays 
are rarely reproducibl e. The lack of casing and difficul ty of 
ho 1 e c1 eani ng mean sampl es can never be fully trusted to represent 
any given interval. The assay results from our earlier seven core 
holes, however, are reproducible within a very tight range and 
are assignable to narrow intervals of footage. Grades varying 
dramatically over two-foot intervals, as we know to be the case, 
can only be understood by splitting appropriate intervals of core, 
not by mixing long intervals of sludge in the hole .. 

. ' e) Larger samples (HQ core) are possible by coring than by longholing. 
The importance of thi s can not be overemphasized in gol d programs, 
especially when the grades are marginal. 

f) Coring yields a product handled by fewer persons and, because it 
is solid, is less prone to tampering. There is always some con- . 
cern for salting by someone interested in prolonging a project 
and sludge is easy to salt. 

Of course drilling is time consuming and expensive. Careful planning to 
commence it early and keep it moving rapidly will have to be done. We know 
what kind of rig is necessary and we know a good driller. 

I recommend early establ ishment of a drill station at the dogl eg just 
SWof the Morgan Winze on the 901-W drift (950-1evel). From there, up-holes 
to the S, SW, and W could test the maximum possible volume of the Verde 
target. 

Concurrent with core drilling, channel sampling of ribs and longholing 
from the 902-W drift can be carried out. If access is gained to the Verde 
area at an upper level (903 or 800) then hand sampling and 10ngholing can 
be carried out there too, but as a complement to core drilling rather than 
a subsititute for coring. 

DW:sk 
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BASE-METAL AND PRECIOUS-METAL DISTRIBUTION 
AT THE UNITED VERDE EXTENSION MINE, 

JEROME, ARIZONA 

Abstract of ,a talk to the AZ Conf. of AIME, Tucson, Dec. 8, 1986 

Don White, Geologist, C.P.G. 
521 East Willis St. 
Prescott, AZ 86301 

602-778-3140 

The United Verde Extension mine operated from 1915 through 1938, princi
pally as a high grade copper mine. Production to~alled about 3.9 million tons 
grading 10.2% Cu, .04 oz/t Au, and 1.7 oz/t Ag. Some 80% of that was from one 
main supergene-enriched, volcanogenic, massive sulfide body which averaged 15% 
Cu and about .03 oz/t Au. That was the high-Cu, low Au, low $i02 "su lfide ore. II 
Another ore type averaged about 5% Cu with intermediate gold (.06 oz/t) and 
silica (55%) values. This so-called "silica ore" occurred in a series of 
deposits above, flanking, and along strike from the main sulfide orebody. The 
final ore type has been called "gold-only" and contains less than 200 ppm of 
any base metals, but is an auriferous siliceous rock averaging 0.4 oz/t Au and 
90% Si02. Thus there is a tri-modal distribution of ore types by silica per
centage with a strong differentiation of Cu (with Fe, S) in the low-silica 
sulfide ore, both Cu and Au (plus the highest Ag and alumina grades) in an 
intermediate silica ore, and high gold (virtually no base metals) in the very 
siliceous gold-only ore. It is the latter that is the subject of ongoing 
underground exploration . 

Gold-only ores are meta-chert-hosted. The chert bodies form wedges about 
1,000 feet long off the north flank of the massive base metal sulfide body. 
The cherts display a great variety of hydrothermal fracturing, sedimentary 
brecciation, slumping, and oxidation. Stope geometries in one gold-only 
deposit clearly mimic small vent cone shapes. These cones were likely smaller, 
peripheral vents to the main sulfide vent, and were active after the bulk of 
the sulfide deposition. A clear grade zonation is also exhibited, with highest 
gold in the cores of the vents and near the stratigraphic footwall. The upper 
portions of the chert stratigraphy include thin, massive, hematite beds, and 
alternating, cyclic, chert breccias graded by clast size and topped by fine 
laminated, very fine grained, quartz-hematite-goethite. Double-graded bedding 
is evident, as is soft sediment deformation. Oxidation appears to be hypogene . 
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A very high-energy oxidizing environment including submarine volcanism and 
turbidites is indicated. 

Gold occurs in the native state and as electrum and is associated with 
hematite and quartz veinlets. Hematite and coarse grained quartz are seen 
in thin section to fill fractures and vugs both within clasts and within 

matrix of the chert breccias. Hematite has also replaced carbonate. Limonite 
overgrowths are common and supergene gold enrichment must be suspected but has 
not yet been ascertained. Gold is associated with a trace metal assemblage 

of Ag, As, Sb, Bi, Sn, Mo, V and base metals. All except silver trail off 
across stratigraphy just as fast or faster than the gold. 

Hydrothermal alteration is dominantly feldspar destribution by argilliza
tion of the immediate hanging wall and footwall volcanic rocks. A more distant 
hanging wall carbonate impregnation and veining up to three hundred feet above 
the cherts indicates either ongoing hydrothermal activity while the capping 
sequence of intermedtate flows and pyroclastics accumulated or else carbonate 
remobilization by the later, perhaps subvolcanic diorite. Either way, carbon
ate in . hanging wall rocks is an exploration aid for auriferous zones in the 
underlying chert. 

Present gold exploration has identified unmined auriferous chert breccias 
of the gold-only type. Deposit delineation by underground drilling will 
continue and may well add to our understanding of volcanogenic gold deposits . 



December 1, 1986 

Robert A. Rivera 
MINERALS ENGINEERING CO. 
910 Denver Center Bldg. 
1776 Lincoln St. 
Denver, CO 80203 

Dear Bob, 

Don White 
521 E. Willis st. 
Prescott, AZ 86301 
602/778-3140 

Thanks for your OK to "steal" a couple diorite samples . from your 
AV-27 core in Jerome. A student of Dr. Robert Hodder at Univ. of Western 
Ontario will be studying the U.V.X. diorite and your samples give him a 
little extra perspective~ 

The samples we took are blocked in the core boxes. They are two, 
each about 4 inches, from 1976 1 and 2056 1

• We shall be happy to share 
any chemical or petrologic data coming out .of their study. Enclosed 
is an abstract of my upcoming talk to AIME in Tucson. I have completed 
a three-dimensional, balsa-wood, model of the ~.V.X. workings which I 
think youlll want to see when next in Jerome. It is quite revealing 
as to deposit geometries and structures. Give me a call and weill try 
to rendezvous. 

DW:sk 

Enclosure 

cc: Ben F. Dickerson, III 

---- -

Best Regards, 

Don White 
Geologist, C.P.G. 



M E M 0 

TO: Ben F. Dickerson, III, and Carole A. O'Brien 

FROM: Don White 

DATE : November 16, 1986 

SUBJECT: u.v.x. ore minerals in polished sections 

Peter McLean, one of R.W. Hodder's graduate students, has succeeded in 
spotting gold and what is probably electrum in highly polished sections 
(reflected light) from the 901-3 and 806-1 drill ~ore. The attached photo
graphs from Peter show how gold and electrum occur within gold and hematite 
and along their grain boundaries. The captions are taken from Peter's 
observations. 

Also accompanying is an updated version of Peter's initial report of 
Sept. 15, 1986 including many thin-section descriptions and photos. 

DW:sk 



Sample 806-1, 577 1 

Some of the native gold grains seen above 
(128 X) and below (320 X). Occurrence is 
in quartz with some hematite occurring as 
blebs. 



Sample 901-3, 316 1 

Gold in hematite; in both cases only 
within the core of the grain. Note 
hexagonal form of the hematite above 
(replacing pyrite?) 32-0)( ... b,,"L} 12..8)( beJlJw 



Sample 901-3, 321 1 

Above, a possible electrum grain in quartz 
with abundant hematite (128 X) and below, 
electrum between grains in a brecciated 
clast (320 X). 





November 30, 1986 

Robert W. Hodder 
Univ. of Western Ontario 
London, Ontario 
Canada N6A 5B7 

Dear Bob, 

Don White 
521 E. Willis St. 
Prescott, AZ 86301 
602/778-3140 

I trust you1re returning from St. Vincent just about as I send this 
off. I regret very much having to miss that trip and hope to have another 
opportunity to join you there or elsewhere. 

Peter McLean phoned yesterday to say he has some slides in the mail. 
I shall incorporate them into the AIME talk. Thanks much for that and to 
Peter for his efforts. Copies of his latest photomicrographs which I 
forwarded to Ben and Carole are also enclosed here for you. 

Another enclosure is a series of longitudinal and cross sections of 
the Verde target area at U.V.X. in possible drill planes from a proposed 
drill station out near the Morgan Winze on the 950 level. Since we have 
started double shifting on the new crosscut drive, we hope to have that 
station set for drilling by the New Year. Thus I can anticipate wishing 
your review of core and assays, etc. by March or, at the latest, April. 
How about checking your calendar to see what we can tentatively schedule? 

The other thing at the U.V.X. is that we1re taking a harder look at 
reserves right around the Gold Stope; hanging wall extensions, strike 
extensions, pillars, and .down-dip fringes. Since we may reopen the 1125 
crosscut for Paul Handverger's drill hole, we will reap the benefit of 
access to the old draw points on the main body of the Gold Stope and be 
well positioned to drill the lower extremities. 

For your student Steven Harding's benefit I have sent a 950 level plan. 
It allows him to locate the approximate positions of his diorite samples 
from drill core and those you collected from the 901-W crosscut. You 
already have the cross sections shown on the plan, and the drill logs. 

Having looked anew at the so-called "schist" at the west margin of the 
diroite, I am all the more convinced that it is altered diroite. Paul 
Lindberg's theory of a dilatant intrusion, parting the stratigraphy at 
the chert breccia horizon, has me fascinated. My suspicion is that chemical 
and petrologic study of the diorite samples can add considerable support 
to this. If, for instance, a di1atant pluton parts the brittle chert and 
reacts with it on both walls, perhaps even assimilating some of it as in 
a natural fluxing phenomenon, then there should be some signature of ~hat 
event and reaction in the diroite. Some thought as to what signature to 
search formaygive Mr. Harding some assistance. I am familiar only with 
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megascopic characteristics and there we see that grain size, degree of 
foliation, fracture density, amount of iron staining, and carbonate con
tent all seem to vary with distance from the chert-diorite contact. When 
time allows, 1111 try to log those features along DDH-806-1 core and in 
our new crosscut. 

I have had a fresh look at the hills just south of the Vulture Mine 
with an eye for veining, silicification, structural distortions or any · 
hint of Laramide sills and see none. 1111 talk with Chuck Elliot about 
the list of questions next week. 

Thanks again for the Gold 186 Proceedings, an excellent volume. And 
thank you to Peter for the excellent microscope work and the XRD results. 

DW:sk 

Enclosures 

cc: Ben F. Dickerson, III 

Cheers, 

Don White 
Geologist, C.P.G. 

/ 
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D.C. White 
November, 1986 

due south 

S 30° W 

S 60° W 

due west 

N 60° W 

Five planes 

u.V.x. Diamond Drilling 

Morgan Diamond Drill Station 
(90l-SW drift) 

Inclina:tion 

+ 15° 
+ 30° 
+ 45° 

+ 30° 
+ 60° 

+ 30° 
+ 60° 

+ 55° 

+ 55° 

all 
uppers 
max. 

60° 

Hole Length 

300 ft. 
260 ft. 
320 ft. 

200 ft. 
280 ft. 

300 ft. 
200 ft. 

350 ft. 

260 ft. 

max. 
350 ft. 

Total footage 
in Section 

880 ft. 

480 ft. 

500 ft. 

350 ft. 

260 ft. 

2,470 ft. 



NOTES ON THE UN ITED VERDE EXTENS ION MINE 
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,OIa4 :'/ (Ptlvt 112-1) 
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The United Verde Extension Ore Zone occupies an area i n the hanging wall of 
the Verde fault about 1500 ft . along the strike of the fault by 600 ft. across. 
The ore is located in an area of Precambrian schists. 

Ore has been mined from the 1900 level to above the 800 level in the schist 
areas, the bulk coming from between the 1600 and 1100 levels. Som~ ore has 
also been mined from the 700 to 300 level in a conglomerate formation in the 
north end of the are zone. 

{,t/? fffJ()j The mine has produced 4,110,000 tons of ore. The main orebody produced 2,100,000 
6t1/,;/J-/l tons, in round numbers; the 819 orebody, in the quartz area above the main ore-

r body, produced 200,000 tons. North of the main orebody, the 1507 veins 
produced 350,000 tons, the 1207 country 475,000 tons. The remainder, some 
475,000 ore tons come from smaller orebodies scattered thruout the mine. 

Mining in the main orebody began in 1916. Stopes were started in the central 
portion of the orebody and also near the west edge. Later stopes were started 
in the east end of the orebody. From then on mining consisted in whitling 
slices off the ore mass until it was mined out. The mining was carried in 
steps, so the operations of the different levels did not interfere . The result 
was that the 1300 level was mined slightly ahead of the 1400, the 1400 ahead 
of the 1500, and so on. 

The ore was mined by the ordinary square set method, with a Mitchell slice 
used in mining some of the pillars. 

Over a period of years it was established that 90% of the square sets mined 
were filled; and that better than 90% of each set was filled [12 to 13 - 17 
cuft.cars per set]. The fill may be assumed to compact 20%. The amount of 
compacted fill then is .9 x .9 x .8 = .648 or 65% of original volume. The 
timber left in the stopes will run from 8 to 9% by volume. Assuming 50% of 
the timber rots out, there remains 4% as fill. This leaves voids of 31 % 
of the excavation. 

The fill was obtained from the usual development work consisting of drifts 
bvher~! raises and shafts, and a surface glory hol ~. Considerable waste was also 

sorted out in the stopes, in the outside orebodies. 

The excavation made thru mining is very nearly 36,000,000 cuf~ or 1,333,000 
cu. yds. A figure of 9 cuf~was used in estimating ore reserves. In esti
mating ore production a figure of 30 tons per square set of 247 cu.ft. was ,used . 
This method was used over a period of many years, and production figures 
checked very closely with shipments to smelter. This gives 8.25 cu. ft. 
per ton . Allowances for a certain amount of overbreak in mining raises this 
figure to 8.7 or 8.8. 

After mining operations had been carried on for a few years a cave developed 
in the quartz area above the main orebody. This cave extended up thru ' 
the quartz and finally checked itself in the schist areas which it encoun
tered from the 1100 level up. The mining of the smaller orebodies did not 
develope caves, except of very local character. 
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The effect of mlnlng operations has been to cause a sag in the overlying 
rock formations with the greatest sag directly over the main orebody, dimin
ishing from this point in all directions . 

In the fall of 1921 the U.V.X. began the development of two new levels, the 
950 and 550. These levels were driven for prospecting purposes. Both of 
these levels passed over the Main Orebody area. A level record dated March, 
1918 of a frog at 816/817 in this area gives the elevation as 4340.33. The 
next record, dated September, 1921; gives 4340 . 19, a difference of .14 ft. 
in a 3t year period . This marks the beginning of sagging of the formations. 
The next record, dated January, 1924, gives the elevation as 4339.29, a dif
ference of .90 ft. over the 2 year, 4 month period. Sometime during 1923, 
a dislocation of the hanging wall of the fault was noticed at the old U.V. 
hospital, at a point 800 ft. above the described area on the 800 level. This 
is the first recorded instance of movement of the hanging wall block, to our 
knowledge. 

The hanging wall block involved in the sag has settled slowly and very evenly. 
On the Bitter Creek Tunnel elevation the drop on the fault is about 2.5 ft . 
on the footwall proper and about 1 ft. on the hanging wall slip . On the east 
side there has developed a more or less vertical fracture, extending from 
below the 1300 to above the 550 level. To the south there is no discernible 
break on any level. The formations here simply sagged. This is also the 
case on the north end, with the exception of the 950 level, where some 
cracks have appeared in a quartz area in that end. The area involved is 
roughly 800 ft. x 1100 ft. on the 950 level. On the surface itcomprises 
the area between School Gulch to the south, Bitter Creek to the east and 
north and the Verde fault to the west. The greatest amount of sag on the 
950 level of which we have record is 14 ft. This amount is carried up past 
the 800 level. On the 550 and Bitter Creek elevations the sag amounts to 
about 12 ft. 

During the years that the movement of the hanging wall block has been in pro
gress extensive development work and mining has been carried on in the block. 

It necessitated raising track and backs of drifts from time to time. But the 
movement has been so even and gradual that the rock structure within the block 
is still virtually undisturbed in the Precambrian from the 950 level up, and 
but very little disturbance is shown in the conglomerate and lava above. This 
condition also persists on the surface along the Daisy road and in the hill
side above. 
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I have a chap working 01"1 the samples o f diorite now 
and hope tu ha ve sume intial descriptions shortly. Your i deas 
on the diorite actually being a flow which has been mineral
ized are important and will make us look hard fur any 
evidence uf precious metals in th e diorite samples we have 
hE' ,"-f2. 
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Cottunwood, or Prescutt. I need to be back at the school for 
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this would he l p your schedule. I've been tied down as classes 
h ave started but that mid-November time luoks good and I 
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Fall. Really look forwar d tu getl:'.ing bac~ to the rocks with 
you and I much appreciate your good memos. 

All the very best to the family. 

~---------------------------------- ---



October 7, 1986 

Pat Harris 
President 
H.A.D., INC. 

Don White 
521 East Willis St. 
Prescott, AZ 86301 
602/778-3140 

DMEA LTD. 

11650 Iberia Pl, Ste. N-1 
San Diego, CA 92128 

OCT 10 1986 

RECEIVED 

Dear Pat, 

My compliments to your crew that just completed the drilling at the 
Vulture property. They are well trained, well equipped, well coordinated, 
hard working, and skilled. Thus I was most pleased with their performance 
on the job. 

I encourage you and your crews to never lose track of your purpose in 
the eyes of your customers. That is to acquire good samples. Thus the 
quality of the sampling procedures should never be comprimised. 

My only criticism of the most recent crew at the Vulture is their 
littering. After spending tens of thousands of dollars for accessories 
to your rig, why not 79 cents for a trash bag so geologists like me don't 
have to follow around picking up soda cans, rags, sandwich bags, and oil 
cans? • ... ' .. ~ 

But thanks for a job well done. 

Regards, 

Don White 
Geologist, C.P.G. 

P.S. Those potential clients I mentioned, to whom you ought to send your 
brochure are: 

and, 

DW:sk 

Bruce D. Kay 
Senior Geologist - Western U.S.A. 
West~rn Mining Corporation (North America) Limited 
Exploration Division - Western U.S.A. 
14453 West 3rd Avenue 
Golden, Colorado 80401 
303-278-3527 

Paul Strobel 
Resource Exploration and Development Company 
P.O. Box 21088 
Reno, NV 89515 
702-329-0666 

cc: Ben F. Di ckerson, I II 



I nformat ion: 505 / 835 -5420 
Publ icat ions: 505 / 835-5410 

New Mexico Bureau of Mines & Mineral Resources 
Socorro, NM 87801 

A DIVISION OF 
NEW MEXICO INSTITUTE OF MINING & TECHNOLOGY 

September 19, 1986 

Mr. Ben F. Dickerson III 
D.M.E.A. Ltd. 
7340 East Shoeman Lane 
Suite Ill-B-(E) 
Scottsdale, AZ 85251 

Dear Mr. Dickerson: 

DMEA LTD. 

SEP 2 5 1986 

RECEIVED 

This is to formally request your permission to collect 
geologic samples from the UV Extension's Gold Stope workings, 
possible extensions, and appropriate drill intercepts on the 
property you are currently leasing from Verde Exploration. The 
samples will be used both to characterize the gold mineralization 
and chert host rocks and to assess possible relationships to the 
hydrothermal system that produced the UV Extension massive base
metal sulfide ores. In addition to myself, these studies will 
involve Drs. David I. Norman and Andrew R. Campbell of the 
Geoscience Department at New Mexico Tech, and possibly a graduate 
student to be named later. 

More specifically, we would like to collect representative 
samples of both gold-bearing and apparently barren cherts to 
examine: 

1) Mineralogy What is the exact mineralogy of Au-bearing 
cherts, and how and where does the gold 
occur? 

2) Chert structures and textures - As clues to depositional 
as well as subsequent tectonic history. 

3) Chemistry of cherts - To see if there are significant 
differences between chert bodies or horizons 
and/or if there are compositional gradients 
within individual bodies or horizons. 

4) Stable oxygen isotope analyses - As paleotemperature 
indicators. 

5) Microlite sizes - Also a potential relative paleo
temperature indicator, although more 
susceptible to disturbance by subsequent 
regional metamorphism. 

It is difficult to put an absolute time limit on a study like 
this, but I would guess that two years would be adequate to do 
the analytical work, organize and interpret the results, and 
prepare a manuscript for review. 

NEW MEXICO TECH IS AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION INSTITUTION 



Mr. Ben F. Dickerson III 
September 19, 1986 
Page 2 

I spoke with Paul Handverger yesterday and outlined the work 
we hoped to do in and around the Gold Stope. He was supportive 
of the study and indicated that Verde Exploration would have no 
objections as long as we kept them informed of our progress in a 
ti mely fashion. We would agree to gi ve both you and Verde 
Exploration exclusive access to our analytical data as it is 
generated, and would plan on giving you both the opportunity to 
review the final report, be it an M.S. thesis or paper submitted 
to an appropriate journal, prior to the report's official 
submission. All of us doing the initial sampling would be 
willing to sign a standard release form if you require it. 

Thank you for considering our request. Please feel free to 
call me if you have additional questions or concerns. 

JMR:lm 
xc: Paul Handverger 

Don White 

Sincerely, 

James M. Robertson 
Senior Economic Geologist 



M E M 0 

TO: Ben F. Dickerson, III, and Carole A. OIBrien 

FROM: Don White 

DATE: August 13, 1986 

SUBJECT: U.V.X. underground cleanup progress 

Joe Fernandez and the writer visited U.G. Tuesday, August 12 be
cause the miners claimed they hit a "solid wall II where the 901-W crosscut 
enters the Gold Stope. Indeed, what they say is true. 

We are now at a point about 250 ft west of the 901-DDH collars or 
about 11,700 N by 7,500 E on the U.V.X. mine grid. At a point just 15 ft 
W of the junction with the 925 drift branching south, there is a solid 
wall of chert with no apparent slip surface to explain a dropping of 
the back. We are fully 30 ft east of or short of the Gold Stope workings 
as documented on the stope sheets. 

The solid wall is from a back that is only about 5 ft high to the 
top of a muck accumulation about 3 ft high. Upon cleaning up the heading 
we may find a gap underneath and ultimately, when welre past the point, 
we will probably figure out what slipped how, but in the meantime it is 
awfully puzzling. 

The junction with the 925 drift going south (present end of track, 
rock bolting, timbering, etc.) is the contact between the "schist" (Grape
vine Gulch Fm; tuffs, sediments, etc.) which is so cave prone, and the 
top of the Gold Stope-hosting chert body. The stratigraphic hanging wall 
zone of chert is dramatically colored red, white, and brown; hematitic, 
clean, and limonitic stained granulated (sandy textured) quartz respectively. 

I have warned Pete Flores and the miners that another 30 ft ahead 
they should be prepared for the sill floor to drop away and/or the back 
to be open. At that point (grid 7,450 E) the 901-W crosscut goes through 
the workings of the Gold Stope. There it was worked two sets wide (about 
11 feet) for five sets (about 40 ft) beneath the 950 level (e.g., 1100 
level floors 15 through 19). Workings extend two sets wide and three sets 
high above the 950 level (e.g., 2nd thru 4th floors). Caving back and 
floor are to be expected and bridging that area may be necessary . 

All this will be over in the next 100 feet, by which time weill be 
into the diorite for many hundreds of feet. The 100 feet of cleanup, 
despite a difficult prognosis, still looks far preferable to the 300 ft 
or more of new drift necessary to circle north of all the Gold Stope 
workings. 

DW:sk 



August 15, 1986 

Larry Fellows 
State Geologist 
Arizona Bureau of Geology 
845 North Park Ave. 
Tucson, AZ 85719 

Dear Larry, 

Don White 
521 East Willis St. 
Prescott, AZ 86301 
602-778-3140 

You may recall that I last visited you regarding some production 
records on the Vulture Mine, generally dating to the turn-of-the-century. 
You informed me in no uncertain way that those records were provided to 
your Bureau by the federal Bureau of Mines and that they are for your 
internal use only, and must remain confidential. 

Let me layout the circumstances of our situation. 

1) I seek the data of behalf of the lessee of the Vulture Mine . 
2) The Vulture is not in operation and the current owner has 

virtually no historical production records . 
3) The data we're talking about relates to companies no longer 

in existence. 
4) The records we want are in excess of 80 years old. 
5) Your mandate as state geologist surely includes aiding the 

explorationist and abetting development of Arizona's mineral 
resources. 

6) The production data we think you have, in combination with 
the time-related mining data we have, can be used to calculate 
grades and understand metal zoning in the deposit. This is 
of inestimable value to further exploration. 

Does it not impress you too that this is a ludicrous situation. 
It's also terribly sad. 

May I point out a precedent set within another federal bureau. The 
Census Bureau also claimed inviolability of records relating to individuals. 
This was successfully challenged in court and a new public disclosure 
system was established wherein all census data is released on a rotating 
basis. A sevent year cucle is used, I believe, so that even now you can 
get all the data through 1910 and in 1990 the 1920 census will be made 
public. Certainly the Bureau of Mines data is no more .personal than the 
census and yet not even 1870 data will be released by them. Why shouldn't 
they too have a time-related disclosure system? 

Of course there is the Freedom of Information Act which could be used 
to obta i n release of such information. The age of the data, circumstances 



, 
La rry Fell ows 
August 15, 1986 
Page Two 

of its acquisition, and present utility, I believe, would make it an 
easy case. 

But I am a geolgoist with time and money to devote to field work. 
You are the individual charged with supplying such backup data. It's 
your job to seek the release of that data from the Bureau of Mines. 
Rather than heeding their ill-conceived edicts, how about negotiating 
some reasonable concession from them? 

I hope that you can give thi sa good effort. If lean back you up 
in any way by providing any sort of test case I hereby volunteer but I 
believe you are the man in the best role to make the case. 

I look forward to hearing of your progress. 

DW:sk 

cc: Ben F. Dickerson III (Vulture Mine lessee) 

Sincerely, 

Don White 
Geologist, C.P.G. 

Lorain Burgin (U.S. Bureau Mines State Liason, Denver) 

a. 

see,\] e..r--lu..J),))-eJ a.. 

"'-0 c:ft.d> ~.",e.. 



M E M 0 

TO: Ben F. Dickerson, III, and Carole A. O'Brien 

FROM: Don White 

DATE: August 12, 1986 

SUBJECT: Robert W. Hodder's next visit to Arizona 

Bob Hodder phoned last evening to check on things and see what service . 
he might be on our projects. I brought him up to date on the Vulture and 
U.V.X., discussed the ground magnetics being done now on block 1 of Vulture, 
the cleanup of the 901-W crosscut through the Gold Stope at U.V.X., and 
the outlook for the next few months. 

We agreed that it wouldn't be very useful to have his help on these 
projects until we1re further along. One good possibility is about 2-1/2 
months hence, in late October, when Bob will most likely attend the GSA 
meeting in San Antonio. I told him to tentatively schedule us in for a 
visit then, pre- or post-meeting. 

By that time the following items should be in hand or accomplished 
and be worth Bob's review: 

VULTURE 

- Vulture aeromagnetics report from Elliot 
- Vulture block 1 ground magnetics plotted and interpretted 
- Some further indication of where we stand on the Vulture townsite 

land deal 

U.V.X. 

- U.V.X. mine model complete 
- Underground cleanup to the Verde target area 
- Sample analytical results from the Gold Stope area (channel samples 

of walls) and access for inspection. 
- Drilling plans completed for testing the Verde area 

In addition, Bob mentioned the petrographic work nearing completion 
by graduate student Peter Malcolm. Gold has still not been spotted despite 
the abundance of samples, the sophisticated instrumentation, and a skilled 
operator/trained eye. Bob says some more scanning electron microscope 
work is yet to be done but Peter will write us up a report very soon. He 
has some thoughts in regard to the questions I posed to guide his work. 

DW:sk 



TO: 

FROM: 

DATE: 

SUBJECT: 

M E M 0 

Ben F. Dickerson, III, and Carole A. OIBrien 

Don White 

August 15, 1986 

Chert-hosted gold occurrences like the U. V.X., available 
elsewhere 

As youlre well aware, volcanogenic gold targets are in vogue. Yours 
is the U.V.X., probably related to the metal zoning of the massive sulfide 
system. Paul Strobel IS is a siliceous sinter chert with hydrothermal 
fracturing very similar to the U.V.X. in some ways but apparently remote 
from major vent activity and base metals. It appears that all silica
enriched lithologies in volcanogenic systems have gold potential. Those 
with hydrothermal fracturing have higher than average potential. 

Thus my ears were piqued when, at lunch with COCAls new geologist, 
Greg Hahn (ex Noranda, Blackbird mine, Idaho), I heard him remark on the 
similarity of the chert atop the Pittsubrg-Tonto deposit to that at the 
U.V.X. The Pittsburg-Tonto is a small volcanogenic massive sulfide 
occurrence on Tonto Creek south of Payson. I looked at it in 1982 for 
Billiton. It was then claimed by Noranda. Apparently Noranda drilled it 
in 1979 and found, according to Greg Hahn, thick UVX-like chert intercepts 
of 0.1 to 0.2 ozlt Au. At the then $125.loz Au price and the scale of 
Norandals interest, it didnlt mean much. But at $400 gold and on behalf 
of an individual like A.F. Budge, it may be worth a look. 

I checked the BLM microfiche for claim status in the Pittsburg
Tonto mine area. All three parties involved as of 1982 (Noranda, Exxon, 
and Canyon Resources) have relinquished their claims. Unfortunately a 
claimant called Star Exploration has picked up the bulk of it with 
claims located Dec. 17, 1984 and assessment work filed for 1985. I know 
nothing of Star Exploration since I have not seen the BLM file nor the 
Gila County records. If you feel it worthwhile, I could check those 
records during any future trip to Phoenix. 

Let me know your interest in this. 

DW:sk 
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LAB JOB #: 

Client name: 

Billing address: 

Phone number: 

Client ID 
MSC00952 

GS-6 

GS-7 

GS-8 

GS-9 

GS-10 

GS-11 

GS-12 

GS-13 

GS-14 

IRON KING ASSAY INC. 

MSC00952 

DMEA Ltd. 

7340 E. Shoeman Lane 
Suite 111-B-E 
Scottsdale, AZ 85251 
778-3140 

02-Sep-86 

No. Samples: 9 
Date Received: 8-26-86 
Submitted by: Don White 

INVOICE ATTACHED 

ANALYTICAL REPORT 

Lab ID 

MSC952 1 

MSC952 2 

MSC952 3 

MSC952 4 

MSC952 5 

MSC952 6 

MSC952 7 

MSC952 8 

MSC952 9 

FA/AA FA 
Au 

oz/ton 

0.134 

0.182 

0.061 

0.011 

0.067 

0.020 

0.080 

0.064 

0.052 

Ag 
oz/ton 

2.28 

2.48 

1. 75 

1.03 

1. 58 

1. 54 

1. 24 

0.95 

0.44 

~ 6·()16 

P.O. Box 56 • 'Humboldt, Arizona 86329 • Phone (602) 632-7410 
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LAB JOB #: 

Client name: 

Billing address: 

Phone number: 

Client ID 
MSC00924 

GS-1 

GS-2 

GS-3 

GS-4 

GS-5 

IRON KING ASSAY INC. 
19-Aug-86 

MSC00924 

DMEA Ltd. No. Samples: 5 

7340 E. Shoeman Ln. 
Suite 111-B-E 
Scottsdale, AZ 85251 
778-3140 

Date Received: 8-14-86 
Submitted by: Don White 

INVOICE ATTACHED 

ANALYTICAL REPORT 

Lab ID 

MSC924 1 

MSC924 2 

MSC924 3 

MSC924 4 

MSC924 5 

FA/AA FA 
Au 

oz/ton 

0.018 

0.126 

0.004 

0.038 

0.001 

Ag 
oz/ton 

0.50 

0.65~ 
0.12 

0.49 

0.43 

P.O. Box 56 • Humboldt, Arizona 86329 • Phone (602) 632-7410 
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LAB JOB #: 

Client name: 

Billing address: 

Phone number: 

Client ID 
MSC01010 

GS-15 

GS-16 

GS-17 

IRON KING ASSAY INC. 

MSC01010 

A. F. Budge Mining, Ltd. 

7340 E. Shoeman Ln. 
Suite 111-B-E 
Scottsdale, AZ 85251 
945-4630 

12-Sep-86 

No. Samples: 3 
Date Received: 9-10-86 
Submitted by: Don White 

778-3140 

INVOICE ATTACHED 

ANALYTICAL REPORT 

Lab ID 

1010- 1 

1010- 2 

1010- 3 

FA/AA FA 
Au 

oz/ton 

0.190 

0.025 

0.019 

Ag 
oz/ton 

3.39 

0.30 

0.71 

DMEA LTD. 

SEP 1 ) 1986 

RECEIVED 

P.O. Box 56 • Humboldt, Arizona 86329 • Phone (602) 632-7410 



TO: 

FROM: 

DATE: 

SUBJECT: 

~i E ~1 0 

Ben F. Dickerson, III, Carole A. O'Brien 

Don White 

May 20, 1986 

Whole rock analyses of UVX cherts and wall rocks 

DME'A LTD. 

MAY 21 1986 

RECEIVED 

We now have 14 of our own whole rock analyses of UVX samples. Nine of 
these are on chert with flux potential and are compiled on the attached table. 
Five more relate to possible contaminants of the flux, namely intra-chert 
ferruginous (hematitic) zones, and footwall and hanging wall rocks that 
may be included with chert if mining goes too far. These too have been 
compiled as another table attached. In addition, we will have two sets of 
results on splits of the same composit chert sample from the F10rencia 
area. One was run by ASARCO .at their Hayden smelter laboratory and one by 
Inspiration Consolidated Copper Company at their Inspiration smelter laboratory. 

The Skyline 'Labs procedures we used are their standard whole rock analy
tical techniques for the following constituents: 

Au, Ag - Fire assay/atomic absorption; one assay ton 
Si02, FeO ~ Atomic absorption 

Fe203, A1203' CaO, MgO, Na20, K20 - I.C.P. 
As , Hg, Sb, Bi, Ni, Co, S - Determined only by ASARCO and Inspiration, 

probably by A.A. 

The conclusion from the key chert samples analyzed is that all three 
target areas (Verde area/806-1, Gold stope area/901-3, and F10rencia areal 
1104-1) are chemically very similar. Each area averages greater than 90% 
Si02, generally less than 1% iron, less than 1% alumina, and only a few 
hundreths of a percent of each CaO, MgO, Na20, and K20. These are extremely 
good flux analyses. 

The iron content is dominantly Fe203 (hematite) as oppossed to FeO 
(limotite/geothite). While it is generally less than 1%, the F10rencia 
area chert has run up to 1.6% Fe203 (1104-1, 285-290) and the Verde area 
a little over 7% (806-1, 518-522 and 560-562) . Penalties against iron 
generally commence at 3% Fe. The 7% hematite would be 5% Fe (Fe = 0.7 x 
Fe203) for those particular intervals. They are particularly hematitic 
samples and, upon dilution with the chert running less than 1% Fe203, the 
average would almost certainly be less than the 3% penalty threshold. 

The only known exception to the iron dilution statement above is an 
intensely hematic (and manganiferous) zone within the Verde area (806-1, 
550-555) from which we have one sample analyzed (806-1, 552-554) . It runs 
about 50% Fe203 (or 35% Fe). If it were fully included within a b10ck
caved zone of 60 feet thick, for instance, the average iron content could 
well cree p over 3%, perhaps even to 5% or 6%. Thus the iron will have to 
be monitored carefully around that one particular zone at least. It should 
be noted that that one hematitic_zone t salso very low in gold (0.01 to 0.05 oz/t) 
and hence, if mined by any other method than block caying, would be worth 



Ben F. Dickerson, Carole A. O'Brien 
May 20, 1986 
UVX cherts 

segregating from the better core. 

With regard to the A1203 content, our chert measures up very well 
against the smelter's needs. They can tolerate 3% to 6% alumina while our 
chert is generally well below 1%. That presumes no overbreakage during 
mining. The hanging wall schists of the Grapevine Gulch Formation and 
footwall diorite, each about 20% A1203, would fast bring the average alumina 
grade up (and precious metal grade down). I believe that dilution is not 
likely, however, for structural reasons. The diorite footwall to the Gold 
Stope is quite competent and a strong visually contrasting rock type to the 
chert. It can probably be avoided. The hanging wall schists are not very 
competent but they are not immediately adjacent to auriferous chert either. 
They are hanging wall to the chert but the gold grades diminish into the 
stratigraphically upper chert zones before reaching the schist contact. Thus 
mining could be stopped in chert and the schists not touched. 

As long as these adjacent lithologies are excluded from material shipped 
as flux, the other elements that smelters consider contaminates would all 
be very low. Calcium, sodium, magnesium, and potassium values together 
would almost always total less than 1%. The only constituent we do not know 
about is manganese. As a result of the writer's oversight, MnO analyses were 
not requested. It will be no more expensive to go back and have that run 
on the old pulps. As long as that is done, we may as well get arsenic and 
mercury results too, just to make sure we wouldn't be charged any penalties for 
volatiles by the smelter. 

In general, the U.V.X. chert looks like excellent flux. It is far 
higher in Si02 content and lower in contaminants than what most smelters 
are used to, and hence should have a higher unit value. Our job at this 
early stage should be to continue to assess the flux potential with emphasis 
on the search for IIfatal flaws" in the system. Early recognition of problem 
areas will save later disappointments and perhaps make major problems 
overcomable. 

DW:sk 
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TO: 

FROM: 

M E M 0 

Ben F. Dickerson , III, Carole A. O'Brien 

Don White 

DMEA LTD. 

MAY 1 4486 

RECEIVED 
DATE: May 13, 1986 

SUBJECT : Usefullness of microscope/microprobe work to our U.V.X. project 

Virtually every visitor to the U.V .X., who asks any questions at all, 
asks how the gold is occurring. Is it or was it within disseminated, very 
fine pyrite? Is it really electrum or microfractures? Does it occur more in 
clasts or matrix? These are all fundamental questions, answers to which will 
aid our effort in every way, from exploration for more, to marketing the 
product. 

I think that as long as we are taking time to mull over where we stand 
and where to go from here, it is an appropriate time to contract the required 
microscope -- and possible microprobe -- work to answer those questions and 
possibly others such as : 

Was there carbonate in the rock fabric in the past? (as expected 
in some hydrothermal environments). 
What mineralogic associations are present between gold and, say , 
iron oxide and manganese minerals? 
What textural associations are evident between gold and, say, micro
fractures, voids, particular rock fabrics, etc.? 
What evidence of alteration is present? 
Does the alteration appear hydrothermal or contact metasomatic? 
(i.e., hydrothermal vent deposit only or that further altered by 
the diorite pluton). 

What was the likely paragenetic sequence? 

We may be able to have Mountain States (Tucson) do such work or we may 
be able to get Steve Bussey of Colorado School of Mines (correspondence 
attached) to do it. The advantage of the latter is likely his lower cost. 
I can vouch for the quality of Bussey's work on the basis of his thesis work 
and presentation to G.S.A. a couple weeks ago. 

Of course Paul Handverger tried to find gold in one or two thin sections 
and couldn't. I have no illusions about the ease of spotting it. Several 
sections will be necessary. Polished sections are probably best but thin 
sections may be necessary too. Furthermore, microprobe work may be very help
ful for details of composition within and adjacent to the gold occurrences. 
Any combination of these tasks, including photomicrographs and report can 
probably be done for under $1,000. If you agree to its usefullness, let me 
know and I will querry candidates regarding their capabilities and charges. 

DW:sk 
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May 13, 1986 

Steven D. Bussey 
Geology Department 
Colorado School of Mines 
Golden, CO 80401 

Dear Steve, 

Don White 
521 East Willis 
Prescott, AZ 86301 
602/778-3140 

Thanks for your letter of the 8th. And indeed I shall be interested 
to receive a copy of your manuscript on the Iron Dyke mine for the GSA 
Memoir as soon as possible. 

Thank you too for your resume and offer of help on our U. V.X. project. 
I would very much 1 ike to have some thin-and pol ished- section work done 
and if that is approved by the client, I shall be in touch. 

I am afraid exploration work in Arizona is pretty slow right now . If 
I had any good leads on summer projects I would let you know. The oppor
tunities for seasonal work are usually best in Alaska and Canada but the 
only specific suggestion I can offer is Amselco with regard to their 
Greens Creek property in Alaska. Surely they shall do something on it 
and your experience with another massive sulfide deposit would be an asset. 
Amselco's Reno office is at: Amselco Exploration, Inc., 90 West Grove St., 
Suite 100, Reno, NV 89509 (702-827-2270). I don't know who is in charge 
there but one senior geologist is Walt Meyers. Don't consider him a 
personal referral, however, for he probably wouldn't recall me from our 
only meeting at the recent GSA field trip to Jerome. 

I shall look forward to your manuscript. 

DW:sk 

Regards, 

Don White 
Geologist, C.P.G. 



Mr. Donald C. White 
521 East Willis St. 
Prescott, Arizona 86301 

Dear Don: 

Steven D. Bussey . 
Geology Department 
Colorado School of Mines 
Golden. Colorado 80401 

May 8, 1986 

Thank you for your comments after my talk in Flagstaff. 
I was unaware of the similarities between ore types from the 
Iron Dyke and UVX deposits. Knowing that has shed more ILght 
on the origin of the Iron Dyke. 

I have included a copy of the paragenetic diagram you 
asked about but I must add that it is very general and reflects 
all the samples I studied. Some individual samples are more 
complicated while others represent only portions of the sequence. 
If you are still interested, I will send a copy of a manu-
script in preparation for an upcoming GSA Memoir that describes 
the Iron Dyke Mine in a little more detail. 

I would also like to take this opportunity to ask you what 
the job market is like in your area. I am looking for something 
to get me through the summer but have not yet looked into the 
southwestern u.S. I have included a resume just in case you 
(or someone you know) are in need of some additional help this 
summer. You mentioned the need to study paragenetic relations 
at the UVX deposit and that may be something I could do for you 
at slave labor prices. 

Thanks again for your interest. 

Sincerely, 

Steven D. Bussey 
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STEVEN D. BUSSEY 

701 14th Street 
Apartment #2 

Geology Department 
Colorado School of Mines 
Golden, Colorado 80401 
(303) 273-3800 

Golden, Colorado 80401 
(303) 279-6333 

EDUCATION 

EXPLORATION 
EXPERIENCE 

LABORATORY 
SKIllS 

Ph.D. Geology - Colorado School of Mines - expected Spring 1987 
Thesis topic: Geology and geochemistry of the Iron Dyke massive 
sulfide deposit, Baker County, Oregon. 

MSc. Geology - Southern Methodist University, Dallas, Texas -
December 1982. Thesis topic: Primary dispersion of Rb, Sr, Ba and 
evaluation of Rb/Sr ratios as a guide to mineralization at the 
Middle Mountain molybdenum prospect, Chaffee County, Colorado. 

B.A. Geology and B.A. Mathematics - Western State College, 
Gunnison, Colorado - December 1979. Graduated cum laude. 

- Uranium exploration, resulting in definition of additional 
ore reserves in Lisbon Valley, Utah, for Homestake Mining 
Company. 

- Generation and presention of geologic exploration models for 
carbonate-hosted bulk tonnage gold deposits in western U.S. as 
part of graduate-level mineral exploration class. 

- Implementation of geologic mapping and sampling programs: 
regional mapping and sampling of Permian island arc terrane in 
northwestern U.S., stream sediment sampling during uranium 
exploration in Colorado. 

- Surveying and claim staking in all types of terrain. 

- Supervision of drill crews and heavy equipment operators during 
uranium exploration in Colorado and Utah. 

- Evaluation of drill core and cuttings, leading to improved 
understanding of geologic factors controlling mineralization v/ 
in Permian island arc terrane, northwestern U.S. 

- Transmitted and reflected light petrography. 

- Familiar with X-ray diffraction, X-ray fluorescence, and elec
tron microprobe equipment; understanding of uses and 
limitations. 

- Fluid inclusion studies and interpretation. 

- Fission track analysis and interpretation; responsible for 
maintaining efficient operation of fission track laboratory 
at SMU. 

- BASIC and FORTRAN programming utilizing mainframe and 
microcomputers. 
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May 13, 1986 

Peter Kirwin 
LONG LAC MINERALS EXPLORATION, INC. 
P.O. Box 21390 
Reno, NV 89515 

Dear Peter, 

Don White 
521 East Wi 11 is 
Prescott, AZ 86301 
602/778-3140 

I have enclosed, at the request of Ben Dickerson, a copy of our 
summary report on gold exploration conducted at the United Verde Exten
sion mine at Jerome. 

Approximately $500,000 has been spent on this project over the past 
year and a half. That has resulted in the identification of three target 
areas for chert-hosted precious metals. Old data and new drill results 
have successfully confirmed the presence of significant mineralization 
as outlined in the report. We feel there is potential for an on-site 
leaching operation and/or contract sale of the product as smelter flux. 

What will be needed soon, however, will be larger bulk sampling of 
the best zones. Drifting (and reopening old drifts) for access will be 
necessary. An incoming partner willing to match the sunk costs on an 
earn-in basis may be considered. If. after your review of the data. you 
care to ask more geologic questions, do not hesitate to contact me. 
For issues related to the earn-in arrangement, contact Carole A. O'Brien 
(602/945-4630) of Ben Dickerson's office. 

Also, if you wish to see the property (drill core, larger maps and 
sections, and underground) I shall be happy to give you a tour. 

DW:sk 

Enclosure 

cc: Ben F. Di ckerson, II I V 

Best Regards, 

Don White 
Geologist, C.P.G. 
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TO: 

FROM: 

DATE: 

SUBJECT: 

M E M 0 

Ben F. Dickerson, III, Carole A. O'Brien 

Don Whi te 

May 20, 1986 

DMEA LTD. 

MAY 2 1 19B6 

RECEIVED 

Visit to the Slattery claims north of Vulture Mine 

Monday, May 19, 1986 was spent in the company of Byron Slattery, of 
Apache Junction, at his claims about 4 miles NNE of the Vulture Mine. His 
son, Bill was along as well. 

Slattery's claims cover most of Section 7, T6N, R5W, about 1 mile W of 
Vulture Peak. Sec 6 to the N is claimed in full by elderly Mr. Rickard who 
lives on his unpatented claims, including the Renegade and Lucky Day mines. 
Slattery's section 7 is just N of but adjacent to our designated aeromag
netic block and hence in the chopper's turnaround area. 

Rickard's Renegade and Lucky Day mines are gold occurrences with pyrite 
in high-angle quartz veins. The veins are rarely more than one or two feet 
thick. They are completely within the Wickenburg granite batholith and just 
NE of a low angle, W dipping fault zone. 

The trace of that fault zone cuts S thru the center of Slattery's claims. 
Section 7 has some plutonic rocks, and abundant aplite dike~but very little 
of the batholithic-type granite. Instead it is dominated by the breccia of 
the low angle fault. The fault zone must be awfully thick, perhaps over 
100 feet, for the entire low relief in the area is made up of irregular, 
discontinuous patches of many disparate rock types, all brecciated. Zones 
of Precambrian amphibolitic and muscovit i c schists occur, as do Laramide 
granites, aplites, pegmatites, and Tertiary basic dikes, flows, and ash 
fa 11 s. The 1 after may be early Tertiary because the suppossed Tertiary low 
angle fault cuts them too. The fault zone is characterized by abundant 
carbonate, generally a pulpy, poorly indurated, caliche-like carbonate. 
This can become, locally, sparry calcite. The breccia is poorly developed. 
Clasts are generally large, fault gouge not very abundant, and mylonite 
virtually nonexistent. Alteration is minimal. Mineralization of a dis
seminated type such as atMesquite or Picacho would require more intense 
brecciation and alteration. 

The only gold assays presented by Slattery (orally only) that I have any 
faith in are all related to very small quartz veins within the fault breccia 
and themselves brecciated. They carry much iron oxide, casts of pyrite, and 
the occassional unoxidized specks of pyrite and chalcopyrite. I believe 
their size precludes any economic importance and their infrequence within the 
fault precludes any chance of reasonable grade thruout (e.g., too much dilution). 

I believe Mr . Flattery is a victim of both his own geologic naivity and 
opportunism by unscrupulous lessees. At one site after another Slattery's 
"gold" was variously sericite, pyrite, chalcopyrite, or pleochroic and 
irridescent residue after sul f ides. His platinum "assays" are spectroscopic 
reports by a now out-of-business firm that also reported gold in percent. 



Ben F. Dickerson, III, Carole A. O'Brien 
May 20, 1986 
Slattery claims 

The platinum and nickel was suppossedly in an "ultrabasic rock" composed 
of much "olivine and niccolite." That is really epidote and magnetite. 

Mr. Slattery has disputed the BLM regarding a water well they drilled 
for game after his claims were staked in excess of ten years ago. He 
says "water is a mineral II and hence the well on his claims is his. Slattery's 
claims have very little evidence of assessment work and I have little doubt 
that the requirements have not been fulfilled some years. 

Slattery has had dealings with a number of lessees or potential lessees 
who promise all but ante up nothing. One reportedly promised a million 
dollars "development" money. All Slattery had to do was loan the newcomer 
$5,000 for "seed" money. Slattery wisely enough checked the generous man's 
Las Vegas, NV address and found it was a vacant lot. 

[i Slattery, a man faithfull to his Eire, gives a good lecture on the evils 
of the Queen of England including how she's behind all the drug smuggling 
in the world! 

/ It seems we have Bruce Bouley to thank for the referral of Slattery to juf I DMEA, Ltd. Perhaps this deserves some suitable prank in return. 



April 17,1986 

Al Binegar 
INSPIRATION CONSOLIDATED 

COPPER CO. 
P.O. Box 4444 
Claypool, AZ 85532 

Dear Mr. Binegar: 

Don White 
521 East Willis St. 
Prescott, AZ 86301 
602/778-3140 

This note accompanies a sample of the auriferous chert from the 
United Verde Extension mine .at Jerome, Arizona. I am sending it to 
you on behalf of Ben F. Dickerson, III. 

The sample is about 15 pounds of bulk rejects from assays and 
represents the interval of 193'-225' in our diamond drill hole 1104-l. 
That interval is in the so-called Florencia area, one of three broad 
target areas defined underground as auriferous chert with flux 
potential. 

Because we have already consumed other bulk rejects in the course 
of other lab work and wish to preserve some of the more auriferous 
rejects for other work, what you have been provided is not the best 
mineralized. It will probably assay about 0.06 oz/t Au and 0.4 oz/t 
Ag. We have substantial intercepts in excess of 0.1 oz/t Au, 2.0 oz/t 
Ag, within which are smaller intervals in excess of 0.2 oz/t Au. 

As I understand it, however, the work you propose to do on this 
sample is to check the Si02 content and to identify any undesireable 
constituents. I believe this sample should serve that purpose as it 
is lithologically the same as other areas with only the exception of 
the precious metal content. 

If more material is required or should you have any questions, do 
not hesitate to contact me. 

DW:sk 

Enclosure 

cc: Ben F. Dickerson, III 

Sincerely, 

Don White 
Geologist, C.P.G. 



Apri 1 17, 1986 

Thomas Aldrich 
ASARCO, INC. 
P. O. Box 98 
Hayden, AZ 85235 

Dear Mr. Aldrich: 

Don White 
521 East Willis St. 
Prescott, AZ 86301 
602/778-3140 

)-

This note accompanies a sample of the auriferous chert from the 
United Verde Extension mine at Jerome, Arizona. I am sending it to 
you on behalf of Ben F. Dickerson, III. 

The sample is about 15 pounds of bulk rejects from assays and 
represents the interval of 193 1 -225 1 in our diamond drill hole 1104-1. 
That interval is in the so-called Florencia area~ one of three broad 
target areas defined underground as auriferous chert with flux 
potential. 

Because we have a~ready consumed other bulk rejects in the course 
of other lab work and wish to preserve some of the more auriferous 
rejects for other work, what you have been provided is not the best 
mineralized . It will probably assay about 0.06 oz/t Au and 0.4 oz/t 
Ag. We have substantial intercepts in excess of 0.1 oz/t Au, 2.0 oz/t 
Ag, within which are smaller intervals in excess of 0.2 oz/t Au. 

As I understand it, however, the work you propose to do on this 
sample is to check the Si02 content and to identify any undesireable 
constituents. I believe this sample should serve that purpose as it 
is lithologically the same as other areas with only the exception of 
the precious metal content. 

If more material is required or should you have any questions, do 
not hesitate to contact me. 

DW:sk 

Enclosure 

cc: Ben F. Di ckerson, II I 

Sincerely, 

Don White 
Geologist, C.P.G. 
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gabhro and of the porphyry at the Reverse Fault 
suggests that the quartz porphyry is older than the 
fault and that the gahbro if not older may be ap
proximately contemporaneous. The l11ineralization 
is definitely younger than the porphyry and l11ay he 
younger than. or contemporaneous with. the fault, 
which would make it younger thall, or cuntempo
raneous with. the gabbro. 

Massive Sulfide Deposits 

Introduction 

Theories concerning the ()nglll of the sulfide de
p()sits in the Jerome district mttst account for their 
spatial and mineral()gical relati()l1ships t() encl()sing 
r()cks and structures. Sedilllentary and volcanic 
horiz()l1s which f()rm hosh t() the dep()sits ()l'l'tlf 111 
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gabbro and of the porphyry at the Reverse Fault 
suggests that the quartz porphyry is older than the 
fault and that the gabbro if not older may be ap
proximately contemporaneous. The mineralization 
is definitely younger than the porphyry and may be 
younger than, or contemporaneous with, the fault, 
which would make it younger than, or contell1po
raneous with, the gabbro. 

Massive Sulfide Deposits 
[ ntroduct1'on 

Theories concerning the ongln of the sulfide de
posits in the Jerome district must account for their 
spatial and mineralogical relationships to enclosing 
rocks and structures. Sedimentary and volcanic 
horizons which fonn hosts to the deposits occur in 
the district's three major stratigraphic groups-the 
uppermost Grapevine Gulch Formation, the inter
mediate Deception Rhyolite. and the hasal mafic vol-

. " ... 
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MASSIVE 
SULFIDE 

PIT 

FIG. 3. Generalized .geologic 'cross section' of the United' 
Verde mine, Jerome; Arizona, looking;southwest (Modified 
from Alenius, 1968),' . 

massive' sulfide' body., Sharp' contacts are character
istic not only between sulfide-bearing zones and 
country rock but also between bands of different 
sulfide minerals. 

The United Verde deposit at Jerome (Fig. 3) and 
the Iron King deposit at Humboldt have these char
acteristics~ and Anderson and, Nash' (1972) and Gil
mour and Still: (1968) .have concl~ded. that these 
deposits are volcanogenic. Similarly; the' character
istics of volcanogenic massive sulfide deposits are 
common to many other occurrences in the Ash Creek 
group, and also to the Copper Queen, Old Dick, and 
Bruce deposits near Bagdad, A,rizona. These- last
three' are- between the' Dick Rhyolite- and an over-

Ash' Creek Croup . 

---------........ Breec;I., 
fine- to' 
coarslt
bedded 
tuff 

-)( 

lying andesite (Baker and Clayton, 1968). The 
Antler mine south 'of Kingman (Anderson, 1969) 
and small occurrences south of Jerome 'have similar 
mineralogy and strata:bound nature (Anderson and 
Creasey, 1958). All of these deposits have from 
trace to 0.05 oz/ ton gold, and from about 0.5 to 1.S 
oz/ ton silver (Alenius, 1968) . Lead content is , 
generally less than 0.5 percent. 

There are, however, notable differences between 
mineral deposits in the Big, Bug g·roup and the' Ash 
Creek group. Copper and zinc appear to be the: ' 
characteristic base metal assemblage in deposits 
within the Ash Creek group, whereas zinc, lead, 
copper, and silver are characteristic of deposits in the 
Big Bug group (Anderson, 1972). This distinction 
is perhaps a. useful. stratigraphic tool which permits, 
differentiation and ' correlation of older Precambrian 
rocks, by virtue' of the element assemblage in the 
massive sulfide deposits and compfements the litho
logic distinction between the Ash Creek and Big, 
Bug groups. Similar relationships have been de
scribed for massive sulfide' districts in north America 
and elsewhere (Hutchinson, 1975). 

Base and precious metal occurrences within the 
Pinal Schist are less obviously related to volcanic 
source areas than those deposits of the Yavapai 
Series'. Occurrences. in. Pinal Schist are. extensive, 
stratiform. and ' pyritk;. with minor ·base metal values. 
Small, hi'gh-grade zones have been exploited for 
precious metals, but no operations were large enough 
to support continued production (Peterson, 1963) . 
It is possible that, these occurrences, which have 
been e..'Camined in the field ' during exploration pro-
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grams, are the most distal deposition of iron-rich 
sediment relative to volcani<; source areas; that is, 
they are a facies of volcanogenic iron-formation. 

Conclusions 

Massive sulfide deposits in the older Precambrian 
rocks of Arizona are volcanogenic. They are broadly 
divisible into ,two groups: (1) those in a volcanic. 
center and associated with a succession of basalt 
through andesite to rhyolite and exemplified by the 
copper and zinc deposit at United Verde, (2) those 
distant from a volcanic source area and associated 
with lead, zinc, and silver, as at Iron King. 

This twofold classification of massive sulfide oc
currences in Arizona defines two distinct but grada
tional paleoenvironments in a Precambrian deposi
tional trough, as schematically shown in Figure 4. 
Thick flows of the, Ash Creek group are proximal 
with respeCt to a volcanic source area. The thinner 
volcaniclastic and pyroclastic sequences of the 
Big Bug group are distal and younger. Lithol
ogy comparable to that of the Ash Creek group was 
produced at other volcanic centers, giving rise to 
separated segments of lithologically similar strata· 

. Similarly, replication of the Big Bug lithologies and 
metal distribution occurred about· volcanic . centers in. 
a distal position. Contemporaneous deposition of 
volcanic:..derived and extrabasinal ,sediment, with oc
casional tuffs and flows, resuLted in what is now Pinal 
St'hist. 

Each. paleoenvironment . is characterized by a dis
tinctive metal assemblage as well as distinct lithol
ogies. Therefore, syngenetic base metal ,sulfide de
posits can provide a unifying factor in an attempt to 
understand distribution of older Precambrian rocks 
in Arizona. 

B. A. BOULEY 

R. W. HODDER 

DEPARTMENT OF GEOLOGY 

THE UNIVERSITY OF WESTERN ONTARIO 

LONDON, ONTAlUO M6A SB8, CANADA 

July 28, November 3,1975 
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"'~TELEDYNE 
ISOTOPES 
SOVAN BU REN AVENUE 

e -

WESTWOOD. NEW JERSEY 07675 

6 July 1987 

Mr. Don White 
521 East Wi II is Street 
Prescott, AZ 86301 

Dear Mr. White : 

(201) 664·7070 

TELEX 134474 TDYISOT WTWD 

I have reviewed the data from the Pb-Pb determination (W.O. #3-8003-172) of your 
galena sample which Mr. L. Casabona reported to you on 27 May 1987. 

As I mentioned to you in our phone conversation of 5 June, the interpretation of Pb
Pb isotopic data of galenas is extremely model dependent and seldom 
straightforward . In reviewing the data for this particular sample, I have found that 
the data does not fit a single-stage growth model. 

The interpretation of multistage leads with the ultimate goal of obtaining age 
information requires that Pb-Pb results from a suite of samples be used in 
conjunction with independently obtained age information (non Pb-Pb age data) . 
Such a task is quite complex and must be undertaken with the knowledge the 
outcome is dependent on considerably more than just the lead isotopic analysis. 

I have enclosed a photocopy of relevant chapters from the textbook, Isotope 
Geology, for your reference. 

If you have an additional questions, please call me. 

JP:rk 

cc: L. Casabona 

Very truly yours" 
. / 

7<!vt.:~ f\£ /\-\.0"\.."'\ 
( \ 

U 
Jonathan A . Powell 
Manager, Geochemistry 



Y011 wA,fe 
5";2..} Eo.~+ ~1!1S::' -s=:J-. 
Pre.rc~ AZ!: 86.::5'01 , ~e: ~~ £.0 1'1$7 

. --- '-' -'--"-" --- .--~ -- .~ .. _-_! _---_. -_. . ... ... ..... -
.. __ ._. __ . 7?ob.e~~ _w"J./_~~-'we4!er.:~__ __ __ ___ 77B:._~ ___ . .:J I..Jf.tz .. __ .. _. ____________________ . ___ _ 
.--- - .::::r:-J0Y'/---- . J(,~ -.. --~5.."'7--.J -..:z;:;,.c. I - ---- - - -- --- . -- - --- .-. - - - - - - - - - -- --- . - - - - - -- . -.-- - - - . .. - ----. - - --

. : ;!t':;li-:)~3?:: ~$.6..i.z9~ ~-~~:~ :~ ... UYX-g;J..r~ .(;~ . - . 
. _._ _ _. __ .. (C.:52.=_:Z.ifLP_) ____ . __ . _____ .. _. _______ . __ .. -_____ ---.-- ------.-.... -.. ---. . .. ----... - -.. - -.---.'-' ... ---___ . .. _ .. _ ... _ 

_____ -. _____ Jlel1o __ :Jjk) ___ ~_ ILll:Y.l..±..Ka±/_-;_. ______ _ . __ . ______ . __ ._ . .:... ______ .. _. ___ ._ 0 _ .- ------

···:·:= ·~ .. _:--=~ .~~A~~ -~;~~.=-e.I~~=·~~.~: ... .k=~:,~~~~:~~. 
- - 0 - ••• -- ---~ - . -J ,Ii ... 2 -<,ke-o-o: . _ ::hce. ·- "-<7·· ... w ., . _.'&4··-~7··'u - 'Y'7"JJ"~" 

. . ... _ . _________ ne_. ___ . ____ <~._7//e»-.-~~-----A-~J~eJ-.-- ; .. --.... -.-----.-_. __ . __ .. __ . ____ ... _____ _ 

l ~=~~~~;i:i=~~!,~·::-= ~·--·:·~~~~:::-· ~:~i=·= ·~~~~~~ ... -=-:::-~~:= 
;=.=~ri~~~_~~~~~t:~~~== .... ;:=._=t =r _= ~~ .. :J.4~_:::-. ~~ .. 
J? ___ .. _f2!!.z.. -:_ .r.._.~_1.1'£=-f_J!P ._ . _____ ... ____ ._.: ______ .. ___ __________ . _. ______ .. ___ _ 

._.. ._o ___ Z _ _ f3 () .5.._- .s-~_.ill 0 - I.. B~ ___ .. _ ___ ._ ... _._._. __ .. ___ ._. ____ _ ... _. ____ . _ ______ _____ _ .. _ . _ _ _ _ __ ._. _ _ ... __ . 

___ _ ~_. __ .8 0.!L-::_-C"- ! ~ 19 ~ ______ . _______ ._._._. ____ . _______ .. ___ . __ _ 

----- ----- - ------ _._-------------_._- -_. 



.-. . - . ... -- .. -. ~ ~. ---~- -.---- -. - ... - . _-- . ... __ .- - - ... .. "._-.--- .-. - .- - . -~ _. _ .. . _ .. - -- .. .. _-_.. . ~ --... _-'_._-- --- _._ '._._'--_ .• ' .. .. -......... _ ._. 

_ ---Hello . __ Jl:L~ __ ._.-"Lli:YL ci- -Ka±/- -3- ---.- -- --. --------.--.- --------- ------ ---.-.. --~ --.. -

.-. ~- - ~~==-~-:--#=~ :1-= =: ::~~M;~u,el~T~:-~=;;,;,~~~=::,r~ 
--. . .. - - -~---- <J ,[J _.2 .. ke-r. __ .. _-:-b t::"' __ __ «-'''/__ ''''-' . _.AA..~_ <U.- ."Y'J""fr"" 

. __ --. -------77re-.--._ <-e<'.-1/Ie-r.. ___ ~e, _ __ /.J_':0?:1t!>~eJ-- : - .------ - .... - .. - --.-----------------

. . __ ./ __ . ________ e_9 7:..=£.~_{10 -:;1 f __ . ___ ... ____ __ __________ ._ .. ______ .__ _ _____ ... _ 
... . __ ?=.. .. __ ... _ .. __ ~~_~~ - _5 Q _= .. 6'....-l. .. ____ . ____ .. ___ ._. ___ _ _ . ______ . ___ . _______ . ______ ... _ .. __ 
.._ :2 _____ _ ._~.J! __ '1:. .. _~_=_'i 0 - ~~ ____ ___ _ . ______ ._. ______ . ____ . _____ _ __ . __ . ___ . ____ . __ __ _ ___ ... __ _ 

.. _ 3 ___ _ .. _ .. .. __ _ . __ _ ." ... ________ . __ 8..;::; .. _1..?? _ .. _ .. _ .. _. ___ ... ___ . __ ... __ . ____ . __ _____ ._ .. ___ ... 
____ C_... ._._ . __ . ..... _ .. _. ____ " _.2...Q .. =. ?S. ___ .. ____ . __ . __ "_._,,_ ,, ____ .. _ .. __ . _._ .. ____ ...... _____ ..... ____ . __ . ________ .. _ .. ... _ 

... _ ~ '_''' _____ ''_' ______ . ______ _ . 9.r-- /00 _______ . ______ .. __ . _ _ __ . _____ .. ____ . _ _ _ 

.. _________ ? ____ ._. ____ . __ . / (l 0 _ - /P.....£ ______ . ___ .... ___ . _____ _ .. ______ . _____________ . _____ _ - -
_ . __ .. _ €3 __ __ ._ . -'-0.£--1!2_._ ... ____ .. ___ ... ______ . ___ . _ ___________ _ 
. _ ___ L.. __ ... ____ .__ LLP-=-L/~ _ .. _ .. ______ . _____ . _______________ .. __ 

_ .. ..... __ ....LE.._______ 1.:1 ~-. 1::£.7 ___ . ________ ... _____ . ___ ._. __________ . __ . _____ .. _. ____ . 
. ____ . __ ..il _ __ . /:? 7 --:..!..1:/" _. __ ._. __ _____ ... __ . ____ .. _____ . _________ ._._ ... _. ____ . ___ . ______ _ _ 

_ ... __ .!~_ .. _ . _______ .. ___ . ____ . __ .. _1.!i:.c? ~ J ':f.~ . . . .._ . _ .. _ ... _ ..... ___ . .. . _ _ ........... __ .... ___ .. _ .. _.... . ... _ .. 

... .. _ .. . _ 1..7. . ___ __ .. __ ._ _. _____ ! '+-7- =-/4~_._ . _______ __ ______ . __ ._. ____ ... _ .. ___ ... _______ .... ____ _______ _ 
_ ... _ .. __ .L.If.._ ...... __ .... ____ ... __ . _ ___ L~-C_ t..ttti_· __ ... __ ...... ... _ _ ........ .... _ ... __ .... __ . ____ ._. ____ ..... _. _____ .. _ ___ ._. _ 

_ ._ . ..!L __ .... _. __ ._. __ .... _ .... ___ ._ .. __ /~c{-_!s=!.._ .. _. __ .. _.. ... . . ..... . _____ . _ _ .. .... ___ .. _ .. ___ . __ . ____ ... _ .... _ .... __ _ 
. . __ .. If( .. __ ._. __ . . . ____ ... __ . __ .. _.[-£j-___ A'L_ .. ___ _ ._ .. __ _ _______ ._ .. _ ... _____ __ __ _ . ___ . ___ ... ___ .. __ . 

17 . .... /S7 - J ~7 __ .. . . _. 

1& _ . _ fo..9~ /rZ_- IC:9 .. . ... -- -----'-"' -... -.-... -- --
..... _____ _ Pbue. . __ ..... ~aA/e _ _ ~ ___ _ !'~:(: _ c::t:. n?Q'd.s -k -.. :7 ..... -/n:::);.y.., .. .. ___ __ _ 
_ .. __ . ___ r:Je:-,c-4e~ . _____ ..ce41J .. _a. ____ .~/.-- "A_ ... </he .. _~~ . _-=t-- J,1h6 ___ -k-.. _._ C«~~c!ie)rW 



Dear Bob, 

Prescott, AZ 

May 31, 1987 

Thank you so much for the two splendid gold texts you brought 
last time here. I'm afraid I~m not a speed reader, particularly 
of technical material, and that the U.V.X. work has precluded 
much time to study them yet, but I sure intend to review them 
both soon. 

I look forward to your help the week of June 29th, by which 
time most of the 809 drilling and assays snou1d be assembled. 
Furthermore, I hope to have the 1" = 20' M-3 zone plans and sections 
complete by then. 

It appears that Friday, July 3rdmay be a bank holiday and 
popular vacation day, as you suspected. Also beware that Precott's 
rodeo ("World's Oldest Rodeo") is on from Tuesday thru Sunday 
(June 30th - July 5th) and that Prescott lodging is probably quite 
difficult to corne by at that time. You might want to reserve 
space in Cottonwood early too. Let Sara or me know if you and 
Mr. Fletcher may be interested in attending the rodeo. We were 
thinking of Friday evening and would enjoy having you and 
Mr. Fletcher for a BBQ beforehand. 

I have enclosed some newly completed base metal and iron 
analyses for U.V.X. D.D.H.M-3 and my graphic representations of 
same (histograms and ternary diagram). I'll be anxious for your 
thoughts on the meaning of the patterns and trends they reveal. 

See you soon. 

Best Regards, 

Don White 

DW:sk 

cc: Carole A. 0' Brien /" 



May 31, 1987 

Paul A. Handverger 
VERDE EXPLORATION, LTD. 
2160 Old Jerome HWy. 
Clarkdale, AZ 86324 

Dear Paul, 

Don White 
521 East Willis St. 
Prescott, AZ 86301 
602/778-3140 

Just a note to confirm that I have "liberated" the oak 
4-drawer file cabinet from the U.V.X. engineering office as 
per your agreement. I am rather proud of it as a reward for 
"finding me a gold mine ll as you offered about six months ago 
and confirmed in your phone conversation May 11th, before 
departing for Alaska, " ... that's the deal, it's yours." I 
shall be refinishing it to match several other oak items in 
my office in Prescott. Thank you. 

Hope things are going well in Alaska. I'll bring Paul 
Lindberg up to date on the U.V.X. when I next see him. 

DW:sk 

cc: Carole A. O'Brien ~ 

Regards, 

Don White 
Geologist, C.P.G. 
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LAB JOB II: 

Client name: 

Billing address: 

Phone number: 

AFB01569 

A. F. Budge (Mining) Ltd. 

7340 E. Shoeman Lane 
Suite #l11-B-E 
Scottsdale, AZ 85251 
945-4630 / 778-3140 

29-Hay-87 

ATTN: Carole A. O'Brien 

No. Samples: 
Date Received: 
Submitted by: 

INVOICE ATTACHED 

34 
05-19-87 
Don White 

ANALYTICAL REPORT 

Client 10 
AFB01569 

UVX BATCH #49 

Lab 10 

HOLE #H-3 / Core Samples 

127-131' 

131-135' 

135-138' 

13B-141' 

141-144' 

144-146' 

146-151' 

151-153' 

153-156' 

156-158' 

158-161' 

161-163' 

163-166' 

166-171' 

171-176' 

1337- 18 

1337- 19 

1337- 20 

1337- 21 

1337- 22 

1337- 23 

1337- 24 

1337- 25 

1337- 26 

1337- 27 

1337- 28 

1337- 29 

1337- 30 

1337- 31 

1337- 32 

AA 
Cu 
ppm 

78 

55 

32 

52 

39 

30 

500 

730 

55 

48 

69 

42 

43 

40 

72 

Pb 
ppm 

120 

190 

190 

325 

330 

450 

3200 

2300 

1050 

650 

560 

245 

375 

245 

775 

Zn 
ppm 

65 

75 

160 

125 

60 

100 

550 

390 

60 

45 

46 

40 

38 

62 

49 

Fe 
wt% 

1. 30 

5.50 

2.05 

2.10 

0.80 

0.95 

44.50 

14.BO 

1. 90 

1.15 

3.00 

0.95 

2.15 

3.00 

1. 30 

Page 2 

Client ID 
AFB01569 

176-179' 

179-1Bl' 

181-185' 

185-188' 

188-191' 

191-194' 

194-196' 

196-198' 

19B-200' 

200-202' 

202-204' 

204-206' 

206-209' 

209-213' 

213-216' 

216-221' 

221-226 ' 

226-230 ' 

230-233' 

Lab ID 

1337- 33 

1337- 34 

1337- 35 

1337- 36 

1344- 10 

1344- 11 

1344- 12 

1344- 13 

1344- 14 

1344- 15 

1344- 16 

1344- 17 

1344- 18 

1344- 19 

1344- 20 

1344- 21 

1344- 22 

1344- 23 

1344- 24 

IRON KING ASSAY INC 

AA 
Cu 
ppm 

69 

170 

100 

60 

610 

650 

490 

475 

410 

520 

300 

560 

530 

720 

1250 

750 

810 

600 

580 

Pb 
ppm 

1190 

675 

195 

100 

290 

210 

230 

225 

200 

380 

190 

300 

380 

380 

420 

500 

430 

300 

250 

Zn 
ppm 

30 

150 

205 

75 

340 

340 

460 

450 

280 

530 

280 

540 

520 

520 

950 

400 

400 

540 

280 

Fe 
wt% 

0.80 

6.80 

6.80 

2.30 

12.50 

9.50 

22.40 

34.00 

11. 20 

22.40 

17.30 

41.30 

48.00 

43.80 

35.00 

19.10 

22.40 

27.20 

26.00 

29-May-B7 
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RESOURCES 

and the 

IMPLICATIONS 

******* . 

George W. Bain 
Amherst 

Massachusetts 

F eb~ry, 20, 1986 

******** 

This is not a publication. 
It is an opinion prepared 
for former students and 
friends who gu.ided study 
of the many deposits de
scribed therei.n. 
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DOUBLE ASSOCIATION wITH INDIVlDUAL ORE BODIBS ... 

""/'~ ' 1Y large ore bJdies daVe a double assoGiation in addition to L"ie p-rin

cipal tectonic 3t:ructure; tne mineralization declines away from this second

ary iufluence even althouga the major structu-re" may seem to continue 

Importance of the secondary influence assumes unusual economic signifancE: 

in assessing the resources and in attaining scientific understanding of the 

emplacement 0 
• 

Examples of one group in this extraordinary type of deposit are the large 

high metal content massive sulphide pipes; listed in order of their discov

ery, these are the Verde Pipe (Jerome, Arizona), the Horne Mine (Norania 

Quebec), and the Kidd Creek Pipe (Ontario, Canada) 0 The Verde Pipe is 

the only one which was not z. "lonesome" deposit, and for which a good Ilistory 

is ~vailable 0 All are associated' ".vith some tectonic structure whfch opened 

~etamorphosed volcanics - the lul!al wallrock - to intensive 1"eplacement by 

sulphides. . 

There exists a tendency to class the pipes near Sp1"ingbok(Soutn Africa) " 

and at Messina, with the above group but tney have too much wallrockbt'eccia 

in them and have greater similarity to the simple pipe deposits described 

ear li et' • A small pipe within the Cleopat1"a Porphyry at Jerome is very 

similar to the simple pipe deposits. 

The tectonic structure associated 'with another equally impottant deposit 

type is a flowage fold wherein the massive sulphides follow the plunge to 

the axis of the structure 0 A small simple example is the Elizabeth Mine at " 

South Straffo-rd (Vermont), and the most famous is the Broken Hill Lode in 

New South Wales. 

The United Ve-rde Sulphide Pipe, Jerome, Arizona 0 

The United Verde pipe is on an anticline pitching 560 north westward in 

essentially massive volcanic fragmentals and some amj1gdaloidal flows 0 

(Figut>e 126). Minet>alization is principally in a fine asn membe:r and is 

lacking in a conformably overlying bedded member of mixed ash and clay 

sized detritus 0 (Figure 127). The fold ·and mineralization begins to fade auf 

. at the 2850 level. (Figurb- 128 A). Both fold and minenlization are dimin

ished g-eafiy at the 3300 level. (Figure 12 8B) 0 The fold ,as well as econom· 

ic mineralization ceased below 4500. A number of small pre-oT'e faults 

are parallel to the axial plane of the pitching fold. (See Figu!'e 126) 0 The 

copper -gold mineralization in the volcanics and massive py!'ite bodies is 

principally along or just lateral to these faults which are T'ecorded by off- .' 

set flows and ash members and by granulated pyrite cemented py chalcopyrite 

or marmotite through the almost 'Jarren pyrite pipe, or in pyritized scni~t 

below the 1050 level. (Figure 129). . 
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Figure 126. Block diagrams showing the Verde Pipe a:r.ea o 

T\.ifF & AGGLOMI:RATE. COARSE NEAR VOLCANic 
VtNT~. VARIED toMPOSIT1ON j"QUARTZ05C TYPE' 
PREOOHINAN't 

Figure 127. StratigraphiC succession at the United Vet-de Mineo 
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Figure 128.. The waning of the United Verde fold and of or.e with increase to depth. 

Note the nor.thward dr.ift of tite str.uctur.e attending increase to depth .. 

A. The 2850 level shows dismembermentof the massive sulphide body 
beginning at gr.ay schist zones along a pr.e-ore fault 0 

B. The 3300 levd ha:.:; only four small sulphide areas 0 Volcanic frag
mentals predominate.. Much black chlorite schist r.emains 0 

C. The sulphide bodies are sn'lall thin sheets parallel with the stratif
ication. The quartz porphyry a rta is about one half schist residuals. 
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Z 00016 ::. ::I 

~ ~ 
Diorite 

2.400 Lta'lel 1.'0 level 

Figure 129. Stopes along p~e-ore faults on the 1650 and 2400 levels 0 

/oRNATlO# OF Ot/ILJ/No 
STRUCTURES 

E"rPUL S/ON OF COPPER 
UP4/ARIJ & TO ANTlCLINE 
{JNO£,RSIOE TRAIVSFERR EO 

VP/,/ARO ON.JH£ARS roHAKE 
ORE SHOOTS INOI/EIlHAN(j. 

Figure 130. Porp~yrization of the Deception porphyry agglome~ate and 
overlyiJlg asho 
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The p"'incipal economic mineral is chalcopyrite and the ve-ry high gradE 
. parts have some bOl:'nite. Marmotit0 is present on the fl.."inges to the pro
ducti ve pa "'t of the pipe and also at de pth below 3000 level o 0 Much o~ the 
chalcopyrite is in fractures through the massive pyl.."ite and the black chlor
ite schist. 

The underside of the pipe, pitching 560 northwestward, has the volcanic 
fragmentals converted to a black chlorite schist and usually this forms an 
envelope a:round the small sulphide bodies below the 3000 level; slightly 
weat!1.ered surfaces of the schist (underground) show relic ash fabl:'ic and 

Thou •• wis 0' ~quore Feet 
/vea of host roc k b~ le'lel Ar~Q of ore by ltvel 

'00 .. 00 JOo tab \00 0 100 200 500 
100 

'" \ 301 ~UJP"IO & Orf ".., 

/ /' "'" ~ " '\. '\.. 54NI ......--~ ::;;..-
\ 0118 ".. ~ 
'\ L ,.. /,Ui' 
I'\..~ aoo Y 

1 1 90 • 
./ 1000 

// "" l'2oe 

L / I ISO 8&ack cNonie 
L ./ HClssJve 1100 \\ . M:fti.t' 0'" 
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-
\.~ / .""- 160. 

'-" r-..... I~ -L/ 
"'- ~ 191@ 1/ 
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............... --- ..... lito 

"-..... 3451) , 
1\ 17So 

. 

.. 
Figure 131. Changing pipe area and ore are relative to depth and wallrock 
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amygdules, and even some pillows in thin flows 0 The pipe has l;llany sites 
where the chalcopyrite is in well defined fractu1:'es II Massive bodies of pyrite 
with less than 0.7 per cent copper along with much fine g't"ained quartz are 
on the upper side of the fold and against the water laid strata o . 

Underneath and to southwa 1:'d from the. black chlorite schist (outside of 
the pipe) is a quartz porphyry with relics of patterns seen better outside f :~ 
the pipe and below the andesite ash and amygdaloidal flows which are host 

- to the. metallic mineralization. Drives were made to southward to reach the 
underside of the "quartz porphyry" on both the 1000 foot and 1650 foot levels; 
there squeezed agglomerate made long fingering partitions upwards into the 
"porphyry" and no mineralization exi sted o (See figure 130 B) 0 The No 0 7 
shaft on the 1950 foot, 2550 . foot, and 3000 foot levels penetrated porphyry 
deep enough to encounter stringers of recrystallized agglomerate near the 
underside of the mass. The relic structures in the quartz porphyry show 
that it is a metasomatized mass of ash and agglomerate with the lineation 
in it conforming approximately to the layering in the plunging foid o The irem 
and magnesium of the volcanics seem to have been expelled during the meta
somatic process and reappear as the pyrite and black chlorite schisto 

. Two .late generation fracture zones in the quartz porphyry have coarse 
qua rtz and pyrite mineralization with chalcopyrite from the 2550 foot level 
.up to near the 1950 foot level and are mined as a chimney. Above tne 2100 
foot level, this small pipe intercepts the westernmost of the axial plane 
faults and a very large enriChed stope (10 W) in the pyrite body extended 
upward from there. (Figure 129)0 

The pyrite body was 400 feet or more thick from the surface down to the 
1800 foot level, but thinned to 300 feet at the 2400 foot level (see figure 128) 
where it has assumed the crescent shane conforming to the anticlinal part 
of the pitching fold. The body thinneci to 200 feet at the 3000 foot level and 
had many remnants of volca~ics in ito The sulphide pipe bottomed between · 
the 3000 foot and the 3750 foot level, and below 4050 feet the fold had dis
appeared and layering in the volcanic ash and agglomerae had straightened 
out. (See figure 128). The small continuing orebody had almost unmodifi
ed pyroclastics in the wallrock do:wn to 4500 feet where mineralization was 
only a thin tabular mass of banded sulphides parallel to the layering 0 . 

The dimenSions of the pipe and its copper content was proportional to the 
volume of the porphyrized volcanics as represented by the structured Cleo
patra Porphyry 0 (See figure 131). The pipe from the 1950 foot level down
wards represented a marginal phase of mineralization rising from the vol
canics below the porphyrized body.. It was difficult to accept decreasing 
metamorphism with increaSing depth, but ultimately I had to realize that 
that depth was not the factor, but proximity of source for the solutions trans
forming volcanic fragmentals and flows into a relatively homogeneous body 
but retaining locallythei.r most universalfabric - a crude layering - on the 
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plunging fold. The~eafte~ I came to look upon migmatite and g~anite bod
its of gl:"eat size as ve~y diffet"ent fT'om the classical concept of a onG~ 
i10mogeneous liquid mass; many g~anite bodies and all migmatites did not 
:release magmattc solutions; they we:re made by them ft"om rocks alt"eady 
there. 

The minet"alization was stt"atum selectivefot:" an ash with appt:"oximate
ly andesite composition; it was located tectoni-cly on a plunging fold with 
small faults pat"allel to the axial plane which guiat::d the transfot"ming sol
utions; extent to their best mine:ralization was dete~mined by the volume 
transfot"med to the uniqut Cleopatra Pot"phyt"y with location determined by 
the fold in the andesite ash layer from which it was extracted, (Figut"e 130) ... 

The l!.:lizabeth Mine, Vermont. 

New England is a mine'!"al "dese:rt" but du~ing World Wa'" II, thE: bonus 
paid for mat:"ginal copper enabled a deposit at South StT'afford, Vermont to 
get started with total or-iginal T'esout"ces of about 30,000 tons of contained 
coppeT' in a py'!'rhotite~cubanite body. The deposit is a T'eplacement of one 
thin membe'" of the Gile Mountain Fot"mation, which membe~ contains. con
sider-able volcamc aSH, transformed to biotite schist, held betwee'1 two 
amphibolite lay et" s • The deposit is on the eastern side of the StT'affor-d 
Dome. The "stT'ata selective" member is about 8 feet thick, tr-ends N-S 
and dips about 75 0 eastward; it has a relatively competent amphibolite to 
eastwa~d. Between the hanginwall amphibolite and the or.e is a biotite schist 
which has the most bf autiful "snowball garnets" known to me. Synclineward 
flowage fr-om the Strafford Dome, located to westward, into the eastet"n 
syncline, caused the ash beaT'ing stratum to move down dip in a seT'ies of 
c':'umples or flowap'I'> folds, which thickened the mine~alized bed locally to 
ao feet. (Figur~ 132).. The flowage fold thickenings pitch not"thward at 
about 15?and intercept of the Significantly thickened part by any level is 
100 to 400 feet long. Below the 1075 foot level, the flowage folds cease and 
mineralization is 8 feet o~ less thick on the bottom syncline extending tG 
eastward and to northward. This pa~t is not economic, even with a bonus. 

A small flowage fold began to develope between the 725 and the 850 level 
and aborted in favor of a deeper one. The lattet" deposit at the 975 level 
began to develope thickening at the 850 level. (Figure 134). At coot"dinate 
13725 N the fold in the footwaUlayers intet"cepted the le'vid; the~e mineT'al 
inflation was under this structure - originating above - and the inflation inter
cept with the level extended southwar-d or downwat"d to the solution access 
at 13,500 N. Inflation induced mine~alization as atlspur" in the easteT'n or 
hangingwall side of the stt"ucture. (See figure 133). This spu~ extends 
downwa~d towards the access channel but was in tne inhospitable layer and 
continued only ~. short distarice. Fr.om the orebody southward on the. side df 
solution approach, the host layer continues at neaT' average thickness upward 
towards the surface. In plan (figure 133A) the frontal pat"t of the flowage fold 
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DOUBLE ASSOCIATION WITH INDIVIDUAL ORE BODIBS ... 

-r..t~ ly large or.e b::>dies !laVe a double assoCiation in addition to Lie p1"in

cipal tectonic 3t~uctu~e; tile mine~alization declines away f~om this second

ary influence even althougil the majorstt'uctu-re" may seem to continue 

Importance of the secondary influence assumes unusual economic signuancE: 

in assessing the resout'ces and in attaining scientific understanding of the 

emplacement. 

Examples of one g-roup in this extraordinat'y type of deposit are the large 

high metal content massive sulphide pipes; listed in orde":,, of their discov

ery, these are the Ve-rde Pipe (Jerome ,Arizona), the Horne Mine (Norania 

Quebec), and the Kidd Creek Pipe (Ontat'io, Canada)o The Verde Pipe is 

the only one which was not~, "lonesome" deposit, and for which a goodriistory 

is available. All are associated "Nith some tectonic structure which opened 

~etamo!"phosed volcanics - the lucal wallrock - to intensive -replacement by ' 

sulphides. 

There exists a tendency to class the pipes near Spt'ingbok (South Africa) 

and at Messina, with the above group but they have too much wallrock breccia 

in tnem and have gt'eatet' similarity to the simple pipe deposits desc":"ibed 

earliet'. A small pipe within the Cleopat-ra Porphyry at Jerome is very 

similar to the simple pipe deposits. 

The tectonic structure associated 'with another equally important deposit 

type is a flowage fbld whet'ein the massive sulphides follow the plunge to 

the axis of the structure. A small Simple example is the Elizabeth Mine at 

South Strafford (Vermont), and the most famous is the Broken Hill Lode in 

New South Wales. 

The United Vet'de Sulphide Pipe, Jerome, A~izona 0 

The United Verde pipe is on an anticline pitching 560 no~th westward in 

essentially massive volcanic fragmentals and some amY5,daloidal flows. 

(Figut'e 126). Minet'alization is principally in a fine asri member and is 

lacking in a conformably :)verlying bedded member of mixed ash and clay 

sized det~itus. (Figure 127). The fold and mineralization begiris to fade out ' 

at the 2850 level. (Figurt 1~8 A). Both fold and minel"alization are dimin- . 

ished g-eatly at the 3300 level. (Figu~e 128B). The fold ·as well as econom· ' 

ic mineralization ceased below 4500, , A number of small pre-ore faults 

are parallel to the axial plane of the pitching fold. (See Figu~e 126). The 

copper .;..gold mine~alizati.on in the volcanics and massi ve pyt'ite bodies is 

principally along or just lateral to these faults which at'e ~ecorded by off

set flows and ash members and by granulated pyrite' cemented py chalcopyrite 

or marmotite through the almost ':Jarren pyrite pipe, or in pyritized schi~t ' 

below the 1J50 level. (Figure 129). 
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Nonconformity 
I 

Figure 126. Block diagrams showing the Verde Pipe area. 

rurF & AGGLOME:RATE. COARSE NEAR VOLCANic 
VtNT~. VARIED toMPO.sITION;QUARTZ05~ TYPES 
PRE DOMINANt 

Figure 127. Stratigraphic succeSsion at the United Verde Mine. 
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Figure 128, The waning of the United Vet'de fold and of ore with increase to depth. 

Note the nor-thwa-rd dr-ift of tlte structure attending increase to depth. 

A. The 2850 level shows dismemb~t'mentof the massive sulphide body 
. beginning at gr-ay schist zones along a pre-ot'e fault 0 

B. The 3300 l~vd ha:.:; only fout' small sulphide areas. Volcanic frag
mentals predominate. Much black chlorite schist r-emains 0 

C. The sulphide bodies are sl1'!all thin sheets parallel with the stT'atif
ication. The quartz po-rphyry arta is about one half schist residuals 0 
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Figure 129. Stopes along pJ:"e-ore faults on the 1650 and 2400 levels 0 
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Figure 130. Porppyri~ation of the Deception porphyry agglomerate and 

overlyipg ash. 
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The p~incipal econom-ic mineral is chalcopyrite and the ve-r.y high gradE 
parts have some bornite. Marmotit0 is present on the fringes to the pro
ducti ve part of the pipe and also at de pth below 3000 level o 0 Much Q~ the 
chalcopyrite is in fractures through the massive pyrite and the black chlor
ite schist. 

The under.side of the pipe, pitching 560 northwestward, has the volcanic 
fragmentals converted to a black chlorite schist and usually this forms an __ ' 
envelope around the small sulphide bodies below the 3000 level; slightly 
weab'lered surfaces of the schist (underground) show relic ash fabric and 
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Figure 131. Changing pipe area and ore are relative to depth and wallrock 
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amygdules, and even some pillows in thin flows 0 The pipe has many sites 
where the chalcopyrite is in well defined fractu1'es. Massive bodies of pyrite 
with less than 0.7 per cent copper along with much fine g'!"ained quartz a-re 
on the upper side of the fold and against the water laid strata o 

Underneath and to southward from the black chlorite schist (outside of 
the pipe) is a quartz porphy-ry with relics of patterns seen better outside < 
the pipe and below the andesite ash and amygdaloidal flows which are host 
to the metallic mineralization. Drives we-re made to southward to reach the 
underside of the "quartz porphyry" on both the 1000 foot and 1650 foot levels; 
the-re squeezed agglomerate made long fingering partitions upwards into the 
"porphyry" and no mineralization exi stedo (See figure 130 B) 0 The No 0 7 
shaft on the 1950 foot, 2550 .foot, and 3000 foot levels penetrated porphyry 
deep enough to encounter stringers of recrystallized agglomerate near the 
underside of the mass. The relic structures in the quartz porphyry show 
that it is a metasomatized mass of ash and agglomerate with the lineation 
in it conforming approximately to the layering in the plunging foid o The irem 
and magnesium of the volcanics seem to have been expelled during the meta
somatic process and reappear as the pyrite and black chlorite schisto 

' Two late generation fracture zones in the quartz porphyry have coarse 
qua rtz and pyrite mineralization with chalcopyrite from the 2550 foot level 
up to near the 1950 foot level and are mined as a chimney. Above tne 2100 
foot level, this small pipe intercepts the westernmost of the axial plane 
faults and a very large enriched stope (10 W) in tne pyrite body extended 
upward from there. (Figure 129) 0 

The pyrite body was 400 feet or more thick from the surface down to the 
1800 foot level, but thinned to 300 feet at the 2400 foot level (see figure 128) 
where it has assumed the crescent shane conforming to the anticlinal part 
of the pitching fold. The body thinneci to 200 feet at the 3000 foot level and 
had many remnants of volcanics in it. The sulphide pipe bottomed between 
the 3000 foot and the 3750 foot level, and be~ow 4050 feet the fold had dis
appeared and layering in the volcanic ash and agglomerae had straightened 
out. (See figure 128). The small continuing orebody had almost unmodifi
ed pyroclastics in the wallrock down to 4500 feet wher e mineralization was 
only a thin tabular mass of banded sulphides parallel to the layering 0 

The dimenSions of the pipe and its copper content was proportional to the 
volume of the porphyrized volcanics as represented by the structured Cleo
patra Porphyry 0 (See figure 131).' The pipe from the 1950 foot level down
wards represented a marginal phase of mineralization rising from the vol
canics below the porphyrized body. It was difficult to accept decreasing 
metamorphism with increasing depth, but ultimately I had to realize that 
that depth was not the factor, but proximity of source for the solutions trans
forming volcanic fragmentals and flows into a relatively homogeneous body 
but retaining locally their most universalfabric - a crude layering- on the 
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plunging fold. Thereafte,:, I came to look upon migmaUte and gr-anite bod
iES of gr '2at size as very diffet"ent from the classical concept of a onG!= 
110mogeneous liquid mass; many gr-anite bodies and all migmatites did not 
release magmatic solutions; 'they were made by them f-rom rocks already 
there. 

Tht mine-ralization was stratum selective for an ash with appr-oximate
ly andesite composition; it was located tectonicly on a plunging fold with 
small faults parallel to the axial plane ,which guicH::d the transfo-rming sol
utions; extent to their best miner-alization was determined by the volume 
transformed to the uniqut Cleopat~a Porphyry with location determined by 
the fold in the andesite ash layer from which it was extracted, (Figure 130) ... 

The E:lizabeth Mine, Vermont. 

New England is a mine"!"al "deser-t"but during Wot"ld Wa-r II, thE; bonus 
paid for marginal copper enabled a deposit at South St-rafford, Vet"mont to 
get started with total original -resout"ces of about 30,000 tons of contained 
coppe-r in a pyrrhotite-cubanite body. The deposit is a -replacement of one 

, thin membe-r o£ the GUe Mountain Fo-rmation, which membe,:, contains con
siderable VOlcal~lC aSll, transformed to biotite schist, held betwee'1 two 
amphibolite layers 0 The deposit is on the eastern side of the Strafford 
Dome. The "st,:,ata selective" member is about 8 feet thick, trends N-S 
and dips about 75 0 eastwa-rd; it has a -relatively competent amphibolite to 
eastwa':'d. Between the hanginwall amphibolite and the ore is a biotite schist 
which has the most bf autiful "snowball garnets" known to me. Synclineward 
flowage from the Strafford Dome, located to westward, into the eastern 
syncline, caused the ash bearing stratum to move down dip in a series of 
c':'umples ot" flowaP'P folds, which thickened the miner-alized bed locally to 
ao feet. (Figur~ 132) •• , The flowage fold thickenings pitch not"thwat"d at 
about 15?and inte':'cept of the Significantly thickened part by any level is 
100 to 400 feet long. Below the 1075 foot level, the flowage folds cease and 
mineralization is 8 feet or less thick ' on the bottom syncline extending tc.. 
eastwa,:,d and to northward. This par-t 1s not economic, even with a bonus 0 

A small flowage fold began to develope between the 726 and the 850 level 
and aborted in favor of a deeper one. The latter deposit at the 975 level 

' began to develope thickening at the 850 level. (Figure 134). At coordinate 
13725 N the fold in the footwall layers intercepted the le'v'd; the,:,e mineral 
inflation was under this structure - or-iginating above - and the inflation inter. 
cept with the level extended southward or downward to the solution access 
at 13,500 N. Inflation induced miner-alization as a"spur" in the easte-rn or 
hangingwall side of the structu,:,e. (See figure 133). This spur- extends 
downwar-d towards the access channel but was in the inhospitable layer and 
continued only :;1, short distance. From the orebody southward on the , side df 
solution approach, the host layer continues at near average thickness upward 
towards the surface. In plan (figure 1331\) the frontal part of thE: flowage fold 


