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INTRODUCTION

=EHE  six reports contained in this

&9 volume will, it is believed, be found

to contain all information necessary

to an intelligent understanding of

every feature connected with the

properties under discussion. The

authorities quoted have made their

investigation independently one of the other, and in

every case they have confined themselves strictly to
facts and figures.

The result is a collection of documents which
cover the geological, metallurgical, and mining and
milling conditions which prevail, with precise state-
ments of what these properties are producing to-day,
as well as conservative and well-founded estimates
of their future possibilities. In securing the services
of the gentlemen whose names appear in this volume
we have spared no effort or expense, and we ask for
their conclusions the careful reading to which the
high reputation of these experts entitles them.

We have pleasure in being able to submit such
complete and authoritative information, and we have
no hesitancy in endorsing every statement contained
in the several reports.

%% THE SECURITIES CORPORATION, LTD,
1oe ENTLTENNAN Prov 40 WALL STREET, NEW YORK
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ROFESSOR HILL is an authority on mining geology, second
to mone—his examination of mining properties in their early
stages of development, the values of which depended upon

geological condition, have included the well-known properties of
The Greene Consolidated Copper mine at Cananes, Sonora, Mexico;
The Jimules Mines of Coahuila, Mexico; The Baroteran Coal fields
of Coahuila, Mexico; The Mitchell Copper Mines at La Dicha,
Guerrers, Mexico; and numerous other properties, all of which
have produced great values verifying the anticipations which he
predicted on their geologie conditions.

“Proj. Robt. T. Hill i3 a Fellnw of the American Geological
Sociely, Fellow American Aasociation for the Advancement of Science,
member of American Institule of Mining Engineers, President Pelee
Club, member American Geographers” Association, member National
Geographic Sociely, and member of other socicties and fechnical insfi-
tutions. For some time Professor Hill was lecturer af various colleges
and universities. He has held many importand positions, was Aarist-
ant Paleontologist of the Smitheonion Institution ; Geologist of the
United States Geological Survey, 1885-1004; Professor of Geology
at University of Texras ; geologist in charge of United Stafes investi-
qation of underground iwaler in arid regions, and co-operalor with
Prof. A, Agassiz in West Indian and Central American explorations,
1805-1905. For 20 years Professor Hill has been engaged in scten-
tifie reconnoissance in Arkansas, Mezico, Central America, and West
Indies and at 13 completing hiz study of Mexican Sierras. In
1808 he explored for the first time the great canyons of the Rio Grande.
He was the special commizsioner of the Geographic Sociely fo study
the Martinique eruptions in 1002,

—Excerpt from The Mining World, September 15, 1906,

Report upon the Properties of
THE PINGUICO MINES COMPANY
By Prof. Robt. T. Hill

Introduction—The Pinguico Mine—The Pinguito Vein—The Ores—Development—Values—Conclusions—

Gealogy of the Finguico Hill—The Diyke System—The Country Rock—The Fi
eology—Geological

Mines of Guanajusto—General G
Mather Veis,

INTRODUCTION

HE mines of Guanajusto are so
well I:I:mwg in literature and his-
that il appears unnecessary,
in Ibi:o.:cypnrl. to glPs?: other than t]{t
briefest account of the camp in ﬁcnernl
in order to show the exact relations
thereto of the property under discussion.
I will confine my report first to the
Pinguico Mine proper, to be followed
later b lopic and other conditions
upon wl mﬁ formed my opinion.

THE PINGUICO MINE
THE Pinguico Mine is situated about

four miles southeast of the center
of the City of Guanajuato, with
which city it is connected by a
cart road for the entire distance. The
City of Guanajuato is located about
250 miles north of the City of Mexico
and is reached by dircct connection with
the Mexican Central Railrond.
The Pinguico Mine is uwpon a divide
which separutes the drainage fowing
northward into the Town of Guana-
juato and about a mile south of the
fill of Calderones. It is also imme-
diately to the northwest and adjoins the
Carmen Mine, of which it is by nature
a part and conlinuation.
raphically the ground is a high
rounded harren Ilﬁl constituting the drain-
age divide belween the Guanajuato Riv-
er, the Rio Cedro, and unnamed crecks
flowing southwestward into the plains
at the southern end of the Guanajuato
mountains. The apex of this hill gives

s Fasll—The

ngusto—Camsnal
Maierial—Intrusive Hocks—The Fault System—The

a rising ground of about a thousand feet
above the bed of the Cedro Creek to
the east, thereby enabling that depth to
be obtained along the vein by continuing
the horizontal adits of the Carmen Mine
into the P‘inEuim und, and likewise
aﬂ'nrl:lling drainage for the mine to this

THE PINGUICO VEIN

THE Pinguico-Carmen vein consists of
mineralized fillings of a persist-
ent deep-seated vertical fault fract-
ure zone and replacement rock along
them, all more fuil']:.r described Elrrﬂ
this report. In its prima i
el.n.rn:entl;ulhe Pin icI:)-Cage:i‘ev:]?: is
exceedingly simple. It i a typical * fis-
sun ::;:é hl'au ted r:i:?d bm?ﬂnlcid. ;]ln-
ascending mincral solu-
E:lfs“ The }-&cluila of fh'w simple type
are modified and complicated, however,
by the additional susceplibility of the
rock material for replacement and by
the peculinrity of the ore consisting of
an almost liquid black mud which pene-
trades every lateral erack and fissure.
The movement along this fault line
has resulted in the making of a zone of
fissure spaces and breceinted interspaces
which have served as a suilable chan-
nel for the circulation of the ascending
mineralizing solutions, The latter have
filled the cavities of the fissures, the brec-
cias, and even replaced certain elements
of the adjacent rocks with the metallic
ores. erefore, this is a true fissure
vein, modified by replacement.
While there is apparently a continuous
well-defined and persistent vein of from
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three to eighteen feet wide, there are
parallel fractures within a width of about
twenty-five feet which are also more or
less mineralized. In places, there are also
divergent and convergent fractures.

The width of the vein or lode has not
been fully determined. The drifts and
shafts t. h the ore average two meters,
but the walls of the ore are nowhere
finally delimited by cross-cutting as yet.
In the few cross-cuts made, the ore
showed a much greater width than two
meters, in places going over five meters.
In the Carmen extension the mini
width of the vein was three feet, and the
miximum eighteen.

e Pinguico vein outcrops at the
surface in & northwest-southeast direc-
tion and is continuously traced by the
workings upon the Carmen ground 1,400
feet and by outcrops and workings in
the Pinguico ground for 229 feet, a total
of 1,629 feet, all of which is proven to
be mineralized, the mineralization con-
tinuing to the most northwestwardly
breasts of the lower levels of the Pinguico
mine workings in that direction.

THE ORES

HE ores of the Pinguico-Carmen
mine, like those of the Guana-
juato camp in general, consist

of & mixture of gold and silver. These
occur in association with crumbling sugar
quartz in the vein spaces, the brec-
ciated rock, and as replacement in the
altered rhyolite country rock. Much,
or most of the ore, is in the form of a
black mud which seems to permeate
and fill every fracture and crevice. This
mud is the comminuted country rock
and the resid of the altered rhyolite.
Accompanying the mud are many {umps
and fragments of more solid rock and
spongy quartz, but the material is so
soft and easily worked that no blasting
is required.

In the Carmen mine, where the same
vein has been worked to a greater deglh
of 250 feet, it is said that the muddy
condition of the ores is disappearing
and the vein matter is more massive

uartz as elsewhere in the Guanajuato

istrict.

DEVELOPMENT

HE p t development
of an cxploratory shaft about 430
feet in depth at the southeast end
of the Pinguico ground, and a permanent
main working shaft in process of sinking
near the center of the ground.

The exploratory shaft was started upon
fissures encountered in a cross-cut adit
or tunnel at a point nearly 300 feet lower
than the apex of the hifl and 870 feet
above the main working level of the
Carmen mine, with the intention of inter-
cepting the continuation of the Carmen
vein. This point was originally pros-
pected on the Mexican plan by gopher
or corkscrew winze to a depth of about
160 feet, after which a straight near-by
shaft was started from the adit level, and
regular levels running to the northwest
were begun at 75, 83, 96, 103, 118, and
125 meters respectively. The 113-meter
level connects with the main working
kv'f}hol tlk;; Carmen. hasi -

e Pinguico vein havi revious
been dcvclgm abundanll;lstgd pmﬁty-
ably us to the Pinguico line by the Car-
men adit, the exploratory shaft upon the
Pinguico ground was sunk as near the
Carmen workings as possible in order
to intercept the continuation of the ore
as developed within the Carmen work-
ings. As a result the vein upon the Pin-

ico ground is at present Fholnny. 1906)

-

evelo; only upon its end adjoinin
the Cumn myine.P:nd for a disu,:oe ol
229 feet to the northwest thercof on the
lower levels (125 meters) connecling
with the main working adit of the Car-
men mine, and still 250 feet above the
lower adit of the latter mine, which is

now being run toward the Pinguico mine.

Of the levels run northwestward from
the shaft along the vein, that at 73
meters had extended 170 feet, the one
at 108 meters 848 feet, and the one at
125 meters 229 feet at the time of my
examination.

The ends of these drifts and bottoms
of the winzes are all continuing in excel-
lent ore.

About 1,500 feet northwest from the
present exploratory shaft a new modern
three-compartment main working shaft
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is being sunk from the surface. This
will be the future operating center of the
mine. At present 1t is sunk to a depth
of about sixty fect and working is rapid-
ly continuing. Two buildings are
erected at this point, and anair-compressor
plant and electric hoist were upon the
ground and being installed at the time
of my visit.

The description of the development
of the {vroperty as given in the report
by G. W. Bryant, dated September 7,
1905, I found to be accurate with the
exception, of course, of the additional
working which has progressed since it
was wrniltten,

The present working shaft was orig-
inally put down for exploration pu
as a temporary expedient, and will serve
its uses well until the mine finds a new
outlet to the surface through the well-
lanned and commodious shaft which is
f)ein% driven from the surface. When
this s

aft is completed and the connect
:evels are opcnﬁi it will be w(c-lll adaplﬁ
or eve ible purpose and complete
a chainryolpl::l‘ed \!::nulltion. g

VALUES

LL of the development work above
described, except the new shaft,
which is off the vein, is entirely

in ore, and the Pinguico-Carmen vein
carries values throughout its entire length
to which it has been developed, now a
distance of 1,629 feet, and for a vertical
range of 500 feet. Furthermore, the
values are continuing and increasing as
greater depth is attained and as the
workings extend into the Pinguico ground.

The values within the persistent vein
are good, but increase and decrease in
alternating intervals, so that there are
portions corresponding to richer shoots
in a regular vein attaining as high as
three ounces of gold per ton in some
places, while in 031';33 t‘l):e values materi-

ally decrease.

{'his variability in richness of the ore
is not an irregularity, but on the other
hand a most valuable and encouraging
feature, for all mineral veins, as the miner
knows, are thus variable, and rich shoots
are scldom found in nature to recur so

often in any mine as they are found here.
Over 1,000 feet of the 1,400 feet of the
same vein in the adjoining Carmen
mines proved commercially profitable,
and five great ore shoots were encoun-
tered.

The Pinguico was fortunate in striking
onc of these shoots in the exploratory
shaft, and has been doubly fortunate in
already encountering in its drifts another
shoot even richer than those formerly
encountered, and the faces of the drifts
were found in this shoot at the time of
my examination. While either of these,
if pursued in depth, would constitute
a mine, there is every reason, as well as
hope, to believe that other rich shoots
will be encountered, not only completely
across the ground, but as far as the Pin-
guico-Carmen fault line extends.

The values in this vein up to date in
both the Carmen and Pinguico mines
have steadily increased with depth. Vice
versa, the ore shoots become impover-
ished toward the surface, so that the
pay values are seldom encountered until
considerable depth bas been reached,
& condition resembling very much that
found in Pachuca, where the ore shoots
fade out in value toward the surface.

In 1903 the writer saw the Pinguico
mine. Sinking had commenced from
the cross-cut tunnel, opening up the well-
defined fractures which had, however,
but feeble mineralization. Since then
sinking continued at this point encoun-
tered the continuation of the Carmen
vein, and all of the devclopment work
buﬁ:or};\in;{cd in ore..

As the Mexican miners :ﬁnued in
this work, the ore encounll: was ex-
tracted and shipped, and, prior to the
transfer of the mine to the present owners,
in the space of a very short period of time
1,390 metric tons, averaging in value
£40.10 per ton U. S. Cy., were shipped,
from which all of the mine expenses,
besides liberal dividends, were paid.

An average of fifty samples taken at
the time of my examination on the 108
and 125 meter levels is 847.68 U. S. Cy.

r ton, and some of these run as high as
200. 1 estimate that in this small
developed portion of the mine, assuming
the width of the mine should prove to
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be fifteen feet as indicated by the few
cross-cuts run, the total ore in sight
(May, 1906) would be over Two and a
Half Million Dollars ($2,500,000). This
work represents only four months of
develop , and in consideration of the
shortness of this time these results are
remarkable.

The headings and bottoms of all the
works were in rich ore at the time of my
visit, and sample essays therefrom ran
over 8100 U. S. Cy. per ton.

Up to date, in sinking the shaft and
driving the drift levels below the point
where ore was first encountered, the
average grade has exceeded $40 U. S. Cy.
per ton for all the actual ground ex-
tracted.

Complete official records of the ore
shipments to date from this development
work are on file at the offices in Guana-
juato.

CONCLUSIONS

HE Pinguico rty, notwith-
T standing the li&m evelopment,
is a mine of unusual value at
present and gives every geological prom-
ise of continuing to carry ore values
as development proceeds in the future.

The Guanajuato veins are pre-emi-
nent in the fact that the veins have great
extension in depth and in length along
the fault fractures. There is no reason
whatever for anticipaling a discontin-
uance of the ore in depth or in length
as the drifts are driven northwestward
upon the Pinguico Vein.

It would not be beyond reasonable
possibility to discover ores along the
Carmen-Pinguico fault far to the north-
west of the Pinguico ground at some
early date.®

In view of the geological structure
described, it is difficult to prognosticate
what conditions will be encountered at
the intersection upon the Pinguico ground
of the Pinguico Vein and the Pinguico
Dike. Inasmuch as the latter follows
a great north-south fracture intersecting

* This ground referred to has since been acquired
and is to-day owned by the Company.

the vein, and the line of contact of its
walls with the rhyolite and tufls forms
a favorable plane for the circulation of
solutions, it is very possible that good
and large shoots of ore may be encoun-
tered at this intersection.

The present bottom of this mine is
still in relatively shallow depths and
fully 200 feet above the adjacent valley
of Cedro Creek. There is every reason
and precedent for believing that the
Pinguico-Carmen Vein and values will
continue in depth. The first reason
for this is that the vein is a true decp-
seated fissure vein in a district where
all the developed mines have demon-
strated that the veins carry their values
as deep as it has been possible to mine
them. There is no reason for antici-
pating that the Pinguico will prove an
exception to this rule.

A second reason is that the downward
continuation of the same vein in the
adjacent Carmen Mine has already been
proven 250 feet below the bottom work-
ings of Pinguico, and still maintains its
values.

The ore in sight already developed
at shallow depths by the first preliminary
shaft at the eastern end of the vein, and
at a moderate depth, represents only one-
twelfth of the lineal extent of the vein
on the company’s ground. If the re-
mainder of the vein should hold up the
present average as has been maintained
through the 2,000 feet of its eastward
extension on the Carmen ground, the
prospective value of this mine is indeed

at.
gni find that the development work of
the mine has been well planned, and have
no suggestions to make for its betterment.
The gement and ting of the
work seemed also to be most excellent.

All in all considered—the geological
conditions, the stable persistence of the
vein, the great values exrosed in pro-
portion to the limited exploration work,
the extent of the adjacent Carmen prop-
erty (which is a part of the same vein),
and the richness of the ores already in
sight—I consider the Pinguico mine one
of the best that I have ever examined.
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GEOLOGY OF THE PIN-
GUICO HILL

HE particular rocks constituting the
matrix or country rock of the
Pinguico Vein are parts of the

general complex of the Guanajuato Dis-
trict, but quite different in material and
arrangement from the rocks of the north-
ern part of the mother vein, where the
Gunnb:j:alo conglomerate and underly-
ingrh are the chief country rocks.

e rocks of the Pinguico Hill ist

south of the Village of Calderones. The
largest of these dikes, fully forty feet in
width, runs east and west, just north of
the Village of Calderones, toward the
Cedro Mine.

The dikes are all necessarily of later
age than the Calderones tuffs, but they
are caprd by and hence older than the
latest rhyolitic flow of Chichindero Hill,
which is related in age to the Carmen
rhyolite.

hcsc‘ d§k_eu' apparently rise from a

as far as known, of beds of the green and
white Calderones tuffs (rhyolitic), white
rhyolite, and andesite.

e entirely different aspect of these
country materals at Pinguico from those
of the northern districts may ibly
account for the neglect of the Pinguico
District by the eardy miners.

The surface and slopes of the Pin-
guico-Carmen Hill comprise exposure
of bedded tuffs, massive rhyolite or

rphyry, and dikes of andesite. The
ormer occurs northeast of the fault line,
crossing the property from southeast
to northwest, and the last to the south-
west thereof, and in the slopes and blufis
toward Cedro Creek.

The rhyolitic rock forms the chief
ore matrix of the veins as far as explored.
This rock is nearly pure white in color,
is largely leldsg:utluc, and contains quartz
and mica. This material is in part flow
matter and in part dike or intrusion, al-
though upon this point I am not certain.

THE DIKE SYSTEM

UPON the Pinguico ground, and in
the immediate area to the north-
ward extending beyond Calde-
rones Village, is a remarkable series of
brownish andesitic dikes protrudin,
through the lighter colored rhyolitic tuffs
and traceable for long distances through
the country. These dikes run in north-
south and east-west directions.

A large dike of this character about
twenty feet in width, which may be called
the Pinguico Dike, commences to out-
crop on the Pinguico ground and runs
nearly north to the distant Chichindero
Peak. Still another, but smaller, east-
west dike crosses the Pinguico Dike just

lith of intrusion which
18 concealed beneath this southern end
of the Veta Madre District and which
may ultimately be encountered in the
lower workings of the mine.

The andesitic dikes, above mentioned,
have been thought to have some con-
nection with the mineralization of the
Pinguico-Carmen Vein, but my later
studies show clearly that the Pinguico-
Carmen fault which the mineralization
follows clearly cuts across the dikes,
indicating that the fissures and mineral-
ization of the veins are probably of later
age than the dikes.

THE COUNTRY ROCK
THE country rock of the Pinguico-

Camu:nhe ein, which hbu u‘)i im-

rtant bearing upon the ore de;

sition, g:mim of whge rpl:)yolitic ma!em
This rock is composed l-rEely of soluble
feldspar, like a similar rock which forms
the matrix of most of the ﬁ:eat replace-
ment cop bodies of the Sonoran-
Arizona Nevada Province. The feld-
spars of this rock are very decomposable
into clay or soaplike substances, known
by the Mexicans as “jaboncilla.” As a
result of this character of the rock, the
values are found not only in the vein
spaces, but replacing the feldspars in
the wall rock itself.

THE PINGUICO-CARMEN
FAULT

THE chief geologic and economic
feature of the Pinguico and Car-

men mines is a persistent deep-
seated vertical fault zone with its accom-
g:anyin fractures, having a direction of

40°W. to N. 45° W. Magnetic.
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This fault line, which is supposed 1o
branch dingonally from the mother vein
at La Union Mine, constitutes the out-
crop or creston of the wvein, is clearly
traceable from the bluffs at the south-
east end of the Carmen ground across
the surface of the latter and into and
across the Pinguico ground to the great
north-south nﬁudc-sitegwdike. whenegr:h¢
thyolite porphyry is brought by faulting
in_ direct contact with the Calderones
tuffs. From thence, northwestward, ils
identity is obscured for about two kilo-
meters as it passes into the andesitic
taffs. The fault in appears at a
point northwest of Eﬁllugc of Calde-
rones and where the ancient mule trail
crosses the Calderones Dike, where it is
most distinetly displayed N. 45 W, to-
ward the mine of San Prespero on the
north side of the Guanajuato camp.

Tln'.:I !'I;.-‘U!lliﬂt ifh also shasndgndrrb

n e shearing and slippin,
min ijyuim thrmm]v%s, by IMP"I:I_“E
cinted character of the veins, the move-
ment planes of the wall rock, the len-
ticular swells and pinches of the veins,
and upon the surface contacts.

This major fault zone is crossed b
complemental minor fractures, and it
mtg'e prove possible that the numerous
richer sheots of ore encountered along
the vein occur at the intersection of these
two fracture strikes.

It is my present opinion that this
fault line is a continuation of one of the
hanging wall fractures of the northern
haﬂg‘og the mother-vein distriet, which
opinion, however, is subject to modifi-
cation upon future research.

THE MINES OF GUANAJUATO

THE mines of Guanajuate are so
well known in  literature * and
history that it is hardly necessary
to follow the deseription of the Pinguico
ground with more than the briefest
account of the camp in general in order
to show the exact relation thereto of the
p riy under discussion.
he Guanajuato Mines, occupying an
* See Engineering and Mining Joarnal, Apdl 14-21,
1604 “!hgd::‘lﬂl. M*P:umu
& ther books and articles of pecent years

area of about 150 square miles, are
situated in an isolated up of moun-
tains which rise from the Hoor of the
Mexican platean, just north of the great
volcanic highlands.

In general, the Guanajuate Moun-
tains, rising abruptly above the desert
plains of the enst and west, now present
the as!;ecl of the remnant of an extensive
irregular volcanic plateau, greatly dis-
sected L rlmsinn. In a mmmml:i'ﬂ

rt, like the present, it is impossil
:;pgiscuu the igtem-sting phfsiul?r:?sphic
history of these mountains,

GENERAL GEOLOGY

THE geological conditions of the
Guanajuate District are charae-

terized by every favorable as
for the occurrence ores, including
extensive fissuring of the couniry rock,
the filling of these fissures with strong
and persistent mineralized lodes on &
Inr%:.- scale, the presence of o country
rock suitable for mineral deposition,
and the existence of previous but recent
geal epochs of vast manifestations
of i,p,;;lmlla activity beneath the area, to
which action geologists now admit is
due the origin of most of the great min-
eral lodes of the Cordilleran region.

GEOLOGIC MATERIAL

GENERAL section of the rock

materinl of the entire district,

reading from above downward,
is as follows:

BEDDED ROCKS

5. Chichindero rhyolites, rhyolitic lavas
with typical flow structure capping Chi-
chindero Hill, the highest eminence of
the vicinity of lhesbul.ﬁem portion of the
district, thickness a ximately. 200 ft.

4. C;.aldténnn;h;f:i, 1_';.51; beds ﬁf\'bﬁluﬂ
nic ash and tuffs of light and green-
ish colors, estimated Ehlcg:-.{! 2,100 ft.

8. Clear sandstones, persistent beds
of light green laminated waler-lain tuffs
with cocasional reddish lamins, ap) m:ﬁ—

imatel 2
2. "fv'hc Guanajuate conglomerates,
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coarse volcanic conglomerates, largely
water-lsin and oxidized to a deep red
or chocolate color, sbundantly exposed
in the canyon of Guanajuato, approxi-
mate thickness 1,400 ft.

1. Valenciana schist; altered and dis-
torted calearcous shale, and impure lime-
stones constiluting the only known marine
sediments of the district, outeroppi
in the footwall district, near Valenciana
Mine, thickness unknown.

The Valenciana beds, the so-called
schiulaagvihc appﬁrent basal gLroﬂ-:ak—are
% rinei in a trian r area
inprhe nI:xrth 1:? {he town, where they
constitute the footwall country of the
great fault known as the Veta Madre,

INTRUSIVE ROCKS

HE rocks of the above seclion are
mostly voleanic ejecta which have
been “extruded in past logical

ime from volcanic vents which have
been largely destroyed by subsequent
erosion. lnlrud.inﬁ these rocks in many
places are dkin-kﬂl.,ﬂ. amz»ll :?3, and s:'IJh_of
IgNeous o an  andesitic
nature, and also r'i?t{itin.

Deep-seated dioritic and granite rocks
are also rted in the northwestern
extension of the Guanajuato Mountains.

he igneous rocks, both intrusions

and ejecta, ane widely distributed through-
out the district; the former are di
and stocks of old voleanoes, in some
cases laccoliths. The diorites are prob-
ably the oldest igneous recks and occur as
dikes and masses in the north-central
portion of the area. The western half
of the aren is largely andesitic, while
the eastern half is rhyolitic.

Capping the higher hills around Guana-
juate almost everywhere are vast sirata
of tuffs and agglomerates which largely
obscure lhcla o dlngica;ll flmmati‘l):ci

Apparent est and largest
of tglep;ttd :Il:':rll.‘ttl'ill is the red mg]uml-,
erate (Guanajusle formalion) which ia
found on the downthrow side of the Veta
Madre in contact with the schists; it
consists of a bedded apglomerate over
1.200 feet thick, sometimes pebbly, some-
times angular, alternating with mossive

homogencous beds, Much of this con-

glomerate was undoubledly deposited
in water, probably an ancient lake, upon
& plain, before the material of the moun-
tains was up-tilted intoits present position.

Capping the Guanajualo conglomerate
is another great thic of tuff (the
Calderones formation), which is more
rhyolitic. It undoubtedly represents sev-
eral events of extrusion. Some of these
tfl beds, from the exeess of chloritie
coloring, are called the “‘green tuff™:
others arc of a whiter color. At Chi-
chindera Peak, the highest point near
the mother-vein, is a cap rock of rhyolite
having a perlitic texture and showing
flowing struclure, which representa the
latest voleanic eruplion in the immediate
vicinity.

THE FAULT SYSTEM

THE mountains are cut by a number
of deep-extending fault systems,

the fractures of which, later im-
pregnated by the mineral solutions, now
constitute the great mineral veins of
the district.

The fault system as an entirety cannot
be accurately or finally deseribed until
the district 18 mapped and more thor-
nug:ly studied.  major fault system
is the great ruplure of the Veta Madre,
This has a trend of N. 40° W. This
fault zone has o total downthrow of from
1,200 feet to 2,000 feet to the west and
is composed of many lines of fracture
and movement in parallel or subparallel
directions lacing and interlacing with
one another, constituting the so-called
footwall, hanging and intermediate veins,
Parallel to this principal fault zone are
other fault zones, conspicucus among
which are those of 1I|¢i}..a Luz, Santa
Rosa, Pinguico, and Peregrina districts.
Cnmpltmﬁltil to this major direction
of faulting there are cross-fractures with
an average trend of N. 60° W., as at La
Central Mines.

Al the fool of the western slope of the
mountains there is apparently a line of
present fracture from which breaks forth
a series of hot springs (at Silao, at the
foot of Cubilete, and at the foot of Gi-
gante); these are smid to be deposiling
mineral sulphides.
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THE MOTHER-VEIN
THE Guanajuato area as a whole

comprises three distinet mini

sub-districts, consisting first of
the mother vein proper, which ex-
tends in a northwest-southeast direction
for seven miles through the City of
Guanajuato. This is flanked by two
outlying districts. The one to the east
embraces the Santa Rosa and Peregrina
ir:u ; that to the west is known asthe

uz District.

The mother-vein district proper, near
which the Pinguico Mine is located,
consists of the belt of faulted count
from one-half a mile to a mile in widm
along which are situated the ups
of historic mines which have made Guana-
juato famous. The oldest and largest of
these are along the northern half of the
belt; about the middle of the vein is sit-
uated the Town of Guanajuato. South
of the town are many important
mines.

This mother-vein district consists pri-
marily of a wide zone of mineralized
faulting. The mineralization has fol-
lowed the great fractures of the faulting
and its accompanying shear zones result-
ing in veins with shoots and bodies of
ore of unusual extent and richness.

‘This zone has a width of from 100 to
400 feet, and the whole width is fre-
quently an alternation of quarlz veins
and country rock. These veins, usually

of tremendous size, are known as the
footwall, middle, and hanging wall veins.
‘The fractures are filled with quartz and
calcite gangue, sometimes enclosing bree-
ciated counlr{ rock.

The total length of the portion of the
Veta Madre which has been worked is
about seven miles, between the Esperanza
Mine at the northwest and the Cardones
Mines at the southeast. Of this dis-
tance about one-third, at least, may be
said to be still unexplored. The north-
ern half is accredited with a production
of £600,000,000, principally above the
1,000-foot level.

The extension of this vein south of
Guanajuato, or rather south of the Sirena
Mine, has not been ascertained definitel
or accurately, but its course, as is general-
ly accepted, is that laid down upon the
current maps.

The Pinguico-Carmen vein is probably
a part of the hanging-wall system of the
Veta Madre, just west of and near the
southern end of its known extension.
Strange to say, this vein is one overlooked
by the early miners and is thercfore
practically virgin ground in the Guana-
juato District. The vein presents several
interesting variations in detail different
from the older mines.

Very truly yours,
(Signed) ROBT. T. HILL.
New York, May 22, 1906,
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Mr. E. A. Wiltsee is a Mining Engineer of international reputa-
tion. He was formerly asvistant to Mr. John Hays Hammond in
South Africa ; Superintending Engineer for The Consolidated Gold
Fields of South Africa, Ltd.; and more recently Resident Manager
for the North American continent of The Venture Corporation, Lid.,
of London. This last connection he resigned in 1905 in order to devote
his time to his private mining interests, which had assumed large
proportions in California, Mexico, and South Africa.

I h as the well-k “ Esperanza"” mine of El Oro,
Mexico, and the ** Dolores™ mine of Chikuahua, Mexico, were brought
out by this engineer, much importance is attached to his highly favor-
able report upon Pinguico.

Report upon the Properties of
THE PINGUICO MINES COMPANY
By Mr. E. A. Wiltsee, E.M.

Situation—Extent—Accessibility ~Mineral Horizoa—The Vein—Devel Work—Ch

P

of the
Ore—Discussion of the Ore Body—Minisg, Ete.~~Measurement of Ore Bodx’—'l'm and Values—Net
Values in Sight—Milling and Extraction—Equipment—Furtber Develop Values and
Metbods

of Sampling—Conclusions.

I herewith submit my report upon the
properties of the Pinguico Mines Com-
gany, together with the following appen-

1. Longitudinal-vertical section show-
ing location of the various ore blocks
and samples taken.

2. Plan of the underground workings.

8. Longitudinal-vertical section show-
ing the Pinguico and the Carmen under-
ground workings combined.

4. Tabulations showing the ores
shipped from the Pinguico Mine to the
Naysl Mill, La Central Mill, and the
Smelters.

SITUATION

THE property of the Pinguico Mines
Company is situated three miles

east ol the City of Guanajuato,
on a comparatively high, rolling hill.

EXTENT

THE property comprises five scparate
mines having an aggregate area

of 121.52 pertenencias, equivalent
to 300 acres. ese five claims give an
extent along the vein of 2,500 meters
(8,200 ft.).:

The Company also owns a mill site
situated in the {Zedro Valley, distant one
kilometer (§ mile), where the new 200-
ton mill will be erected. This mill site

excellent facilities and is so
situated that all ore can be conveyed,
by short aerial tram 8,300 feet in length,

direct from the * Fortuna' shaft (the main
working shaft of the property).

ACCESSIBILITY

THE mine is reached by a good wagon
road eight miles m extent from

the terminus of the Mexican Cen-
tral Railway at Marfil, the said wagon
road traversing the Cll) of Guanajuato.
Freight rates are consequently reason-
able, the cost of transportation from
railroad to mine being $4.00 per ton,
and for ore from mine to railroad $2.00
per ton.

By the extension of the railroad into
the City of Guanajuato, now in progress,
the distance from the terminal to the
mine will be reduced to four miles, and
freight rates to and from the mine to
$2.40 and $1.20, respectively.

MINERAL HORIZON

HIS consists of rhyolite, andesite
breccias and tuffs, and the Gua-
najuato conglomerates. The vein

is a fault replacement in the rhyolite.
For a portion of the distance the out-
crop of the fissure occurs in a contact
between the rhyolites and the overlying
andesites; in depth it passes entirely into
the rhyolite.

This formation is also extensively
diked and presumably the mineralization
has been effected to a certain extent
through these occurrences, although this
fact has not been actually demonstrated
in the underground workings as yet.
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THE YEIN

HE Pinguico vein is formed by a
reistent vertical fault fraeture
in which mineralized fillings and
replacements have occurred, It is atroe
fissure vein with replocement features
highly developed and was undoubtedly
mineralized by ascending mineral solu-
tions from depth. Is characteristics in-
dicate permanence and istence both
]atem.'ll!r'elmd 'dl:lw:r:m'md..Fm.n’t

(For detailed description of its geo-
logical features see Prof. Robt. T.
Hill's eomprebensive report.)

The course of the vein i3 northwest
and southeast, and it stands almost ver-
tical, dipping slightly toward the north-
cast, ﬁf is large in size, increasing in
depth, as far as proved by the lowest
workings of the mine. Ils persistence
lnlnnllge is remarkable, the present ore
body being dmrclags]d te a length of

. 1

215" meters (705 n the Finguico

ground with praclically no brea
values. In the upper workings of the
mine the pﬂg ore in the vein has an

average width of from 14 to 2 meters
(4.8 to 6.5 fr.). This width rapidly in-
creases and the 125-meter (407-1t.) {ero_'l
shows o width of pay values from 2 to 9
meters (6.5 to 32,5 ft.), with an average
of about 4.9 meters (15.9 {L.) for its en-
tire length at date.

DEVELOPMENT WORK

WHILE the outerop of the vein is
discovered at intervals on the

surface, no values have as yet
been found there. The development of
the ‘Fmperty was undertaken and prose-
cuted on account of the showing in the ad-
joining * Carmen " Mine, which the Guan-
ajuate Consolidated Mining & Milling
Company controls, It was cortain that in
itscourse the Carmen vein would pass
through the Pinguice property; conse-
uently operations were begun to sink
throu {; the barren capping in order to dis-
dmxl.he ore body in depth; a cross-cut
tunnel was driven to intersect the course of
the vein, and when this was encountered
a shaft was sunk from the tunnel in close

proximity to the vein. For a time this
shaft was barren, but |:-|1{l ore wos finally
encountered al a depth of 53 meters
{178 ft.) below the tunnel.

While all nt development is being
done from this interior shaft (called the
“South™ shaft) an excellent new three-
compariment limbered shaft i3 being
sunk close to the course of the vein, in
its extent 577 meters (1,875 ft.) to the
northwest and about 800 feet from the
present northernmost workings.  This
“Fortuna™ shaft has now attained a
depth of 82 meters (268 ft.) and has
passed through the overlying andesite
at o depth of 70 meters ft.} from
surface. It is now in chyolite. It is the
intention to make it the permanent
working shaft of the mine.

The inuenl development of the mine
to be hereinafter described has been,
of course, made from the interior shafl
above mentioned. The wvein was cut
in the tunnel at a depth of 58 meters
(188 ft.) below surface.  Levels were run
out at depths of 73 meters (237 f1.), 103
meters (335 ft.), and 125 meters (407 ft.)
below the tunnel level; consequently the
125-meter level has a depth of 183 meters
(585 i) below surface.

The 73-meter level has a length of 53
meters (172 ft.) and while some ore of
goaod grade was found near the shaft, the
remainder is in poor ground., This level
was practically above the ore-bearing

zone,

The 103-meter level has been driven
135 meters (439 ft.) from the shaft.
It is in pay milling ore for its entire dis-
tance.

The 125-meter level has now been
driven 215 meters (705 1) from the
shaft. It is practically in high-grade
ore for its entire distance, with the ex
tion of twe short, narrow places in the
vein. Four raises conmect Luis
present lowest level) with the 103-meter
(385-ft.) level, and two other raises are
being rapidly advanced. rmore,
two intermediate levels have been driven
in between, the lower of which has an
extent of 135 meters (439 ft.) and the
upper 65 meters (212 ft.) in length.

t the date of examination the most
important points of development were:
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the No. 1 and No. 2 winzes being sunk
below the 125-meter (407-ft.) level, and
from the bottoms of which it is the present
intention to drive the next lowest level
at a depth of 21 meters (68 ft.) below the
125-meter level. winzes are now
down 16 meters (52 ft.) below the level
and are in high-grade ore for their entire
depth and would seem to show that the
are body is increasing in size and richness
as it is sunk “ﬂ“"' The breast of the
125-meter (407-ft.) level shows high-grade
ore, which speaks well for the continuance
of the ore body toward the north.

CHARACTER OF THE ORE

HE Finguico ore contains gold and
silver, the values occurring in the
relative proportions of 25 per cent.

of gold to 75 per cent. of silver, although
the gold content is increasing in depth.
The ore comprises & soft quartz in the
vein spaces, together with o brecciated
rock mineralized by replacement, and
also replacements and consequent min-
eralizations in the altered country rock,
The entire vein filling is in a crumbled
condition due to movements of erushing
and comminuting that have taken place
in the vein material. A noteworthy char-
ncteristic 15 the soft, black mud that
forms a considerable portion of the ore
amnd which permeates all the crevices
and interstices in the wvein. A lighter
colored mud frequently containg the rich-
est values in the vein. These muds are
resullant from the attrition of the vein
filling and softer quartz. The entire
vein 15 consequently quite soft and broken
and is easily worﬁ::ll. admitting of un-
usual rapidity of development work and
of easy and cheap mining.

DMSCUSSION OF THE ORE BODY

IN considering this mine, the points
of the greatest interest are as to

the eontinuance of the present ore
body in depth, and jts further extent to
lMﬂth;L.d A

£ Ore exp-c:sed in the Pinguico
Mine does not érxtenl:l to surface, llthﬁuugh
it shows great istence laterally, appar-
ently increasing in value and strength

in its extent northwest. In the adjacent
“Carmen” property, the ore ies of
which appear to be extensions to the
south, the same failure to extend to the
surface is also observed.  Asthe workin
of the two mines are connected through,
the ore occurrence can be considered
as one and the same. In the southern
rion of the Carmen Mine the ore
ies failed to show much extent in
depth. A first glance at the ore bodies
a8 exposed in the two properties would
appear to indicate a chimney-like occur-
rence of ore having persistent laleral
extent, bul cut above and below,
descending at a gentle angle as it trends
northwest thmugﬁclhe Pinguico property,
its highest point being in the southern
portion of the Carmen ground; but the
deep winzes in the Pinguico Mine dis-
prove this theory, as the best and richest
showings to-day are in the bottoms of
these winzes, and the ore body shows
better wvalues at all ints in depth
throughout the Pinguimg?ine. The con-
tinuity of the ore body laterally is remark-
able, the ore in the Carmen property
extending for 460 meters (1,500 ft.) and
in the Pinguico property for 215 meters
(700 f1.), atotal of G675 meters (2,200 ft.)
with the farthest point north (the breast
of the 125-meter Pinguico level) in rich
pay ore and st as to width and per-
sistent features, would seem  that
this ore body has received its minerali-
zation from some point to the northwest
and that its progress would ist thither
in size and richness for an indelerminate
distance.

A noteworthy fact that is of the great-
est importance in predicating cmtinu.i.u%
valuea in depth, is the encountering o
good ore in the Lower Caren Tunnel
now being driven in that property and
at present within 400 feet of the Pinguico
line. This tunnel is 62 meters (202 1.)
lower than the 125-meter level of the
Pinguico Mine.

Ill‘E'r'umﬁ the present showing in the bot-
tom of the Pinguico winzes and in the
face of this Carmen tunnel, there would
seem to be little doubt that the Pinguico
ore body would continue with its present
size and wvalues to at least the level of
this Lower Carmen Tunnel. While this
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is as yet, of course, not absolutely proved,
still all appearances would indicate that
this will the case.

Taking inte consideration these facts,
it would seem that the Pinguics ore oc-
currence is not a lateral chimney, but
on the contrary the original vein enrich-
ment would seem Lo li:aw come from
depth and that it will continue in depth
to an undetermined extent, which canonly
be proved by the development of the
property. And it would appear as if
this ore body for some reason was capped,
or at least did not come to surface, and
that the ore occurrence in the Carmen

iy was an arm from the main ore

y which found its way aleng seme

avenue of least resistance from the main
source in the Pinguico property.

MINING, ETC.

THE comparatively soft and crum-
ltlin‘f noture of this ore body, al-

ready referred to, makes develop-
ment work and mining comparatively easy.
In driving levels, as much as 2 meters
(6.5 ft.) a day is frequently altained; and
when it comes to stoping ore for the mill
on & large scale, corresponding ease in
extraction will be found.  In the portion
of the property now opened, the ore is
%0 miﬁ mined that it is only eccasion-
ally necessary to wse dynamite. This will

uee the cost of mining and also devel

ment to a comparatively low figure, Iuﬁ;
only additional ex being the neces-
sity of timbering the levels securely. In
commenting upon this as of the mine,
it was o that all this timberin
work is carcfully and well handled, a
the mine is in excellent and safe condition
throughout.

As lo the method of stoping, or in
other words extracting ore in large quan-
tities for the mill, no nite decision
has as yet been arrived ot, but in m
opinion the method frequently employe
which gives good results, namely, keep-
ing the stopes filled with ore as the face
is attacked and only drawing off the sur-
plus so that the miners work on the broken
ore, will be adopted. This method al-
ways gives safety in holding the walls
until the broken ore is withdrawn from

the stope, after which, of course, the
walls are allowed o come together with-
out impairing the safety the mine,
the levels being fully protected.

MEASUREMENT OF ORE BODIES

lT was comparatively easy to arrive
at & close and accurate estimale
of ore in sight, on account of the
several intermediate levels and the small
blocks into which the ore bodies have
been cut up by means of numerous
cross-culs and raises. The entire mine
has been divided up into allelogram
blocks which were sampled on three or
four sides. The nature of the ore has
lent every facility to easy sampling, and
the samples have been taken out at
close intervals.  On account of the width
of the ore body being considerably greater
in many places than the workings have
proved, in my opinion the measured-up
territory, when stoped, will yicld ncon-
siderably er tonnage than shown by
the careful estimate hereinafter follow-
ing. Consequently the estimates given
inglhi.s report wil]r be found by a?lual
working to be on the safe side.

It is but night to state that on account
of the small portion of the total terri-
tory as yet opened up by development
work on this ﬁmperty—wh'wh. however,
makes an excellent showing—it is hardly
fair to the mine to make any measure-
ment of ore in sight at this time. On
aceount of the persistent features of the
ore body in depth already referred to,
it has Deen deemed safe to allow ten
meters below present faces in computing
ore in sight. As the ore body did mot
show such ilive extent up‘wlﬂ’., in only
one block mnny allowance been made
ahove present faces. ‘The mine is pulting
ore in sight so rapidly that the amount
herein reported can only be taken as a
tempor: figure and one which fits the
case ot this day and date only, When
the property was taken over by the
ent owners on the 22d day of April,
1906, it was estimated by their engineers
that there was in sight in the mine not
over $250,000.00, %’D—dﬁj’. six months
later, this amount has been increased
to over two million dollars. It is im-
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possible to predict what the outcome of
another six months or year of develo
ment work will be, and the only p -
ure will be to add to the figures given
in this report the new blocks of ore as
rapidly as are developed in the mine,
One entire block (N) has been added
since my examination of the property
commenced ten days ago, and, further-
maore, every meter that is sunk in the rich
No. 1 or No. 2 winze, as long as the ore
continues to show the values now bei
found, will add from $40,000 to ﬂﬂ,[l%
to the total ore in sight in the mine,
while lateral advances will add still fur-
ther values,

In this connection it must not be
overlooked that, as already stated, the
Lower Carmen level is ray ':Ilyn:lppmach-
ing the Pinguico boundary and will be
continued t ro'th the Pinguico L

aving a depth of about 62 meters g&“m

low the present lowest (or 125-meter)
level. Should the vein continue in size
and value to this level throughout, the ore
reserves consequent nel ore in sight

will be considerably more than doubled.

TONNAGES AND VALUES

Gircss Value
(U.8.Cr.)
(8 ] #4,688.00
10,15 21,900.00
11.27 1221400
192.215.00
&3] B4, 00
&8 506,00
150,045, 00
B8,727.00
114 52800
T 50700
&0.854_00
1268700
R16,600,00
304,170, 00
63,504, 00
62,070, 00
40.T18, 00

B304 e, 10 e O

The foregoing tabulation gives the ore
in sight ai‘mlﬁ present dE:e. It will
be noticed that 1t equals G0,677 tons
with an average value of 834.64, the total
gross ore in sight amounting to 82,101,208,

Considering that the property has been
in the hands of the Guansjuate Devel-

Average Valoe
Per Ton

¢
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nrrncnl Company but six months—
almost half of which time was devoted

to }Eepanng the mine for development
work—the result is remarkable,

In arriving at the above resulls, it
should be borne in mind that in this
method of computation the widths of
the vein at the points below the 125-
meter level have been reduced to the
exnct widths shown to date in the winzes
(2 meters); but as these winzes are in
ore on all sides and as mo cross-culs
have yet been run to reach the walls,
much greater widths of vein will be proved
and will materially add to the estimate
of values above mven. Until the cross-
culs are driven and the exaet widths
proved, I confined my results to the actual
widths so far ex . As these lowest
blocks are the richest in the mine, these
additions will make a considerable dif-
ferenee in the total values. These ad-
ditions, practical mining men might feel
justificd in assuming; but as an engineer,

am restrained in my caleulations to
the actual widths at present shown.

By looking at the map it will be noticed
that the ore in the u worki is
much puorer than below; thus Eﬁch
“A” “B,"” and “C" show an &
of 8800, 810.00, and $11.00 respectively;
“D U H" ML situated above the 125-
meter and below the 103-meter level,
show ore values running from 820,00 to
240,00 ton, while blocks “E,"™ “K,"
and “M"™ give values running between
250,00 and $60.00 ton. nﬁt will be
noticed that block “K" is divided into
ore of two .hc'The 5,736 tli(m:,
averaging $63.49, is the ore expose
the ﬁﬁ, while the lowergrade o:-::‘:
amounting to 9377 tons of an ave
value of $28.10, is the ore exposed in
numerous cross-cuts outside of the rich
portion of the vein, which still has ex-
ecllent milling values.

In this connection it is significant that
the 125.meter level for its entire length
of 215 meters %05 H.é shows an ave
of over 850.00 U. 8. Cy. per ton for the
full width of the drift (2 meters or 6} fi.).
The milling width, or width that would
:'nclud:z]:ll d:]! milling ore on this level,
is much wider, averagi 4.9 meters
(15,0 f1.) throughout. =
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NET VALUES IN SIGHT

IN calculating the net values from
the gross, an extraction of 90 per

cent, is taken with a deduction of
5 per cent. for taxes and a total operating
cost for mining and milling of $4.00 per
ton. The details of the various blocks
are then as follows:

Net Average Value Net Valoe
Per Too (U, 8. Cy.)
$2,510.00

10472.00

6,007,000

185,200,00

415,203,00

$0,101.00

111,140.00

61,550.00

83,157.00

60,022,000

T0.201.00

8,162,000

55

. SrEompEOON> @
LiEs
383238

147,064.00
282 .700.00
41,658.00
49,530.00
$3,096.00

$1,548,530,00

P EEEREH

Totals. . 60,077 &t #2552 =

It will thus be noticed that the tonnage
now in sight, namely, 60,677 tons, gives
an average net value of 825.52 per ton,
and a total net value of ore in sight to
date of $1,548,580.00. As elsewhere
stated, this is rapidly being added to
and can only be taken as representi
the net ore in sight at the date of this
report.

MILLING AND EXTRACTION

IN almost all reports made upon mines
there is an opportunity for dis-

crepancy or error in computi

the mill extraction that can be obtain
upon the ore in sight in the mine, as it is
usually impossible to predict the exact
percent of the values that will be
extracted, and in a great many instances
the milling process fails to treat the ore
with success. In the present case, how-
ever, all error is eliminated from the fact
that the ore from all over the mine is at
present being treated in cyanide mills,
with the result that the extraction that

can be obtained on the ore is absolutely
proved by months of treatment of the
same. e Pinguico Mine is fortunate
in this regard from another reason,
namely, that in constructing their new
200-ton mill, now being built, the treat-
ment of the ore has been thoroughly
studied and defined, and the mill that
will be erected will not only be the one
that is best adapted to the treatment of
:ihe Tre.s of(;he:i:inei, but it can be confi-
ent redicted what the percen
of cx{n(l')\ion will be. It migh':cmmugl;
one reading this report that a high per-
centage of extraction has been adopted
in figuring the net values of the Pinguico
ores; but as these results have n
obtained after six months of careful
milling and the figures proved by the
actual weighing up of the bullion and
concentrates, the writer has no hesi-
tancy in adopting these values as safe in
this connection. In all probability the
new mill—which will be especially adapt-
ed to the treatment of these ores—will
secure a slightly higher extraction than
is now obtained in the “Nayal” and
“La Central” mills, which are run on
these ores, but which are in reality merely
custom mills undertaking the treatment
of the various ores of the camp, with no
special adaptation to any. There is ap-
pended hereto a tabulation of the entire
ore shipments from the mine, including
the ore shipped to both these mills,
which shows the tonnage and values.
These milling results may be summed
up as follows: in the last four months
t 2,000 tons have been treated by
the method known as “concentration
and cyaniding.” The mill-grade ore
from the mine has varied ordinarily from
$20.00 to $30.00 U. S. Currency value.
It is lhomugl;lﬁ representative, as it has
come from sh‘onions of the mine
development work. A concentrate of
an average value of $1,500.00 U. S. Cy.
is produced from the Wilfley tables, a
second concentrate of an ave of
grade of about $550.00 U. S. Cy. being
produced from the canvas tables.” These
concentrates arc immediately shipped
to the smelters and are eager]

ht
for on account of their high gmgeso%he
sands and slimes, passing over the

concentrating tables, are treated by cya-
nide, with the result that the millis givy
the high extraction of 90 per cent.
the silver and 95 per cent. of the gold
values contained in the ore, from which
there must only be deducted the freight
and treatment charges on the concen-
trates. The above recoveries are most
satisfactory and may be taken at 90 per
cent. of the entire content of the ore.

It has not been found expedient,
with the present limited milling facilities,
to ship the high-grade ore to the above-
named mills, and at the present time ore
having a grade of over £50.00 a ton is
being shipped to the smelters direct.
When the mine is equipped with its own
mill, it is not the intention to continue
this practice of shipping ore tothe smelt-
ers, and this would only take place

rovided ore of exceptionally high grade
15 encountered which would be too rich
to mill.

EQUIPMENT

HE present equipment of the prop-
erty comprises the following:
A complete installation at the
“Fortuna™ shaft, includinr head-gear,
a 80-H.P. double-drum electric hoist,
substantial buildings, and complete equip-
ment for sinking. The “South” or in-
terior shaft is sunk from the cross-cut
tunnel 450 ft. long. It is a vertical shaft,
equipped with a 20-H.P. single-drum
electic hoist, and an electric pum|
installed on the 125-meter (407-ft.
level handles the water with ease. At
the mouth of the cross-cut tunnel are the
dwellings, office, storehouse, and trans-
fonnel'-‘ﬁmse. all constructed of masonry,
and large ore-storing and sorting sheds.
The permanent levels in the mine and
the cross-cut tunnel are laid with suitable
tracks. The No. 2 winze is being sunk
below the 125-meter level with its sep-
arate 10-H.P. electric hoist.

The additional equipment which is
now being rapidly established at the
mine consists of a new 50-HL.P. electric
hoist in the “South” shaft, now being
raised to surface, and permanent offices
and dwellings, in addition to the new 200-
ton mill an
same with the “Fortuna’ shaft. The

aerial tramway conneding'gs! el e med in |
reak by itself. is has

work is now under construction, and
when completed will give the mine an
ideal installation.

FURTHER DEVELOPMENT
THE management of the mine is

pursuing a wise course in extend-

ing the present 125-meter level,
which is advancing at the rate of 40 to
50 meters (130 to 165 ft.) per month,
and also in pushing in the Lower Carmen
Tunnel as rapidly as possible. The
“Fortuna” shaft will soon be at such a
depth that it can be connected with the
125-meter level; and with these various
points of attack there will be no hindrance
to such development épmvidcd the ore
bodies continue in depth and lateral
extent, as they have every present indi-
cation of doing) that a remarkable in-
crease to the ore in sight in the mine will
be accomplished in a short period.

The extent of the ore body, measured
from the Carmen boundary, is at present
about 215 meters (705 ft.). The total
extent of territory in the Pinguico claims
will give the vein in their boundaries a

Ienf( of 2,500 meters (8,200 ft.). It
will be noted that only a small fraction
of the extent of the property has as yet

been develo, This gives a great op-
portunity fo[:e:,bc discovery and blocking
out of additional ore in the exploration
of the vein in its northwesterly course.

MANAGEMENT

HE operation of this J)mperly since
its acquisition, and the present
condition of the mine, reflect great

credit upon all connected with it—the
General Manager, Consulting Engineers,
and Superintendents. The mine is well
map and the assay o.slans carefully
compiled and kept up-to-date.

VALUES AND METHODS OF
SAMPLING

N a mine where the various strata
vary so widely in grade and the
ore is so comparatively rich, great

care should be used in sampling snch
n done
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throughout this mine, and the assays
plotted are really built up from a careful
samplinf) of the vein in its various sec-
tions. Ordinary samples in ore of this
richness and variability would not give
accurate results, Consequently in sam-
pling this gropeny. instead of the ordi-
nary trench, a large section of the vein
is taken down, with the result that sam-
ples usually weigh 100 Ibs. and over.
Consequently it can be said that the
results are accurate and safe. Where
waste occurs within the vein in bunches
or small horses, such portions were in-
cluded in the samples. The large sam-
ples were broken down to hazel-nut
size and carefully quartered. Many por-
tions of the mine have been sampled and
mamlplcd. in order to check results.
As all samples have been cut from new
faces, there has been but little oppor-
tunity for error, as in the case of filling
or dump samples.

Gorp Contexts: In computing values
forore, I have taken 1 gram of gold=66c¢.,
equivalent to gold at 820.67 per ounce.

Smver Coxtents: I have taken 1
gram=2c., equivalent to 62.6c. per ounce.

All values stated in this report are in
United States Currency; all tonnages of
the metric ton of 2,200 pounds,

In calculations of distances, the meter
has been taken as equivalent to 8} feet.

CONCLUSIONS

T!{E Pinguico Mine is the most re-
markable development of recent
years in the Camp of Guanajuato.

Its exceptional features are readily
perceived, and may be briefly summed
up as follows:

Its ores are of higher grade than that
of any producing mine of the camp,
with an average throughout of £34.
U. S. Cy. per ton.

The unusual character of its vein
admits of: First, great rapidity in de-
velopment, and, SecoNpLy, cheap mining,
both of which are most important features.

From months of actual treatment, its
ores give unusually high percentage of
extraction, namely, over 90 per cent.—
proved beyond all doubt.

sistence.  Ore bodies without a break and
having a lateral extent of 215 meters (705
ft.) ofg high-grade ore are rarely met with.

This persistence and continued in-
crease oﬁhe ore values in depth is as
noteworthy as it is gratifying. Appear-
ances would tend to show that the mine
has only opened up the upper and poorer
portion of an extensive ore body of un-
usual richness and length.

It must be remembered that this report
does not in any way limit the ore values
in the property, but, on the contrary,
each week’s development work will in-
crease these figures rapidly, and this
increase will continue for an indefinite
time to come.

The total values in sight to-day have
been practically developc% and placed in
sight by the work of the last four months.
Taking this fact into account, it can be
readily seen what the next six months
may bring forth, with additional facilities
for development.

The amount of water to be handled
is small, and the mine has all facilities
of electric power for the purposes of
mining and milling.

It is favorably situated for operation,
with its main shaft upon the course of a
slowly rising hill, and an excellent mill
site near at hand to which the ore can be
eu’li'l{ transported.

e mine has easy railroad commu-
nication, and its proximity to a large city
insures abundant labor.

Taking into account the above facts,
this property is strongly recommended
as a sure and safe investment. It is a
sound business as well as a mini
proposition, and is in capable hands.

inally, attention is particularly called
to the probabilities for addition to its
values in sight, which from all appear-
ances will take place in the next few
months. It must be borne in mind that
the values hereinabove given are absolute
as of the present day and date only.
It is the increase that cannot be pre-
dicted which marks the future for this
mine, and all indications are that this
increase will be rapid and of large extent.

Respectfully submitted,

(Signed) E. A. WILTSEE, E.M.

Gt

The vein is large and of exceptional per-

Mex., Oct. 20, 1900,
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APPENDIX NO. 4 TO E. A. WILTSEE'S REPORT

October 22d, 1906 -

Ogre Sares o THE PiNguico MiNg, GuaNasuaTo, MEXICO

Date, 1904
Jnnuary to May

Weight: Tons (Kilos)

SUMMARY
Aversge Value

38,450 708,09
1,150.21

175,78

149940

s

6518.08

2,056 42

1L770.48

W
£350.85
470828
495190
9.357.91

10,573.95
697166
$565.06
251,08
1,700.41
3.564.04

7.007.80

11,885.50

10,720.62

148704

5.8%0.08

17.770.64

. 13,924,15

o . £1,305.81
1,161,131 B $8,344.40

5,480 994 ‘ 106,502 .48

Per Ton (U.S.Cy.) Valuein U. S, Cy.
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Professor Church is a Mining Engineer of eminence and high
standing in his professi He was graduated from the Columbia
School of Mines, and afterward by Acting Prof. of Miner-
alogy and Metallurqy, Columbia School of Mines, and Professor of
Mining and Metallurgy, Ohio State University. Professor Church
has examined many of the important mines of the United States, among
them being the famous Comstock Lode. He was for four years in
the service of Viceroy Li Hung Chang, opening silver mines in Mon-
golia and introducing American methods and machinery.

Report upon the Properties of
THE PINGUICO MINES COMPANY
By Prof. John A. Church, E.M.

The -

Vedty S

Mise—Ore Shipped
the Mine—Mean Valves of Samples—History of Pinguico Vein—Faulting M
of ization—Present Condition—Profits.

THE MINE

THE Pinguico Mine is opened in a

vein which lies in the ground of

two separate properties, the Car-
men and the Pinguico. There is a con-
tinuous ore body 2,000 feet long which
is divided by the common boundary
line of the two mines. In this ore there
are two short lengths when the vein
narrows and the grade is low, but in the
mining sense this ore is continuous,
Besides this there was a separate body
in the Carmen, 400 feet south of the first
mentioned, which was about 250 feet
long and reached to the surface 140 feet
above. This it the only real outcrop
of ore on the whole vein, which is covered
for the most part by later formations.

Thus there has been a length of 2,250 84

feet of ore in the two mines, and the
Pinguico drifts are continuing northward
in ore. This proportion of ore, 2,250
feet in 2,650 feet cnfh of openings, is
unusual and noteworthy.

ORE SHIPPED

I DO not know what the production
of ore in the Carmen has been, as
it bclonﬁ’lo another company.

The Pinguico shipped, to the end of

October, 1906, 6,350.54 tons of ore.

The gross value, by liquidated assays,

was 8231,070.50, or £36.38 perton. Some

of this ore was sold to smelters, the rest
to two small custom mills in the district.

The milling has been under the direction

of Mr. J. B. Empson, metallurgist to the

Guanajuato Development Company, who

has developed a very thorough and suc-

cessful system of treatment. The ore
he received averaged 822.45 per ton gross

—The New Mill—Mining and Milling Costs—Pinguico Vein—Characteristics of
Leaching—Pe

value, and the extraction was 820.34, or
90.6 per cent. In the new mill, which
will be adapted closely to the treatment
of Pinguico ore, it may be possible to
increase this extraction to 92 per cent.

THE NEW MILL

HE new mill will treat 200 tons a
day and is expected to beneficiate
ore of all es, so that the heavy

costs involved in sending ore to smelters
will be avoided. There is still a ques-
tion whether the rich concentrates can
be cyanided, but as the treatment of
similar concentrates by this process has
been successful in many parts of the world
the prospect for similar success at Pin-
ico is .

Milling produces 1 per cent. of con-
centrates worth $1,500.00 per ton and
tails which contain 55 per cent. sands
and 45 per cent. slimes. The ore has
carried $4.25 g::ton gold, of which 93.18
per cent. has been recovered; and $18.20
silver, of which 90 per cent. has been
extracted. The total extraction, as be-
fore said, has been 90.6 per cent., or $20.34
per ton.

MINING AND MILLING COSTS

TIIE cost of mining and milling is
estimated at $4.00, and general

expenses and taxes will add about
82.20. The profit as indicated by the
four-months’ test on ore of the grade
treated should, therefore, be above $14.00
per ton, but if all the ores mined had been
treated by the new methods the extraction
would have been £33.00 per ton and the
profit about $25.80. M':c Empson ex-
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pects, and I think with reason, to improve
the recovery from the slimes somewhat.
‘The building of a suitable mill will have
an important effect upon the mining,
increasing materially the amount of ore
available from a given vein-area. Lower
costs and better extraction make lower-
grade ore profitable, and the constitution
of the Pinguico vein gives this well-known
fact peculiar importance in this mine.

PINGUICO VEIN

HE Pinguico vein is composed of a
mass of rock fragments which
have been altered to ore by miner-

alizing solutions. These fragments were
formed by faulting and occupy thickness-
es reaching up to 9 meters (20 ft.) and
more. ‘The mineralization has been in-
tense along one of two lines which con-
stitute what is called distinctively the
vein, but the fragments alongside these
lines are often well mineralized also, and
the width which can be taken out with
profit depends upon the cheapness and
thoroughness of the extraction in the mill.

All the ore which has been taken out
so far, except a small quantity resulting
from a cave, has come from four drifts
and the winzes which connect them, so
that the full thickness of the vein has not
been developed as it would have been by
stoping. When the new mill is in opera-
tion it will probably be found that the
thickness of ore mined will exceed con-
siderably that now measured in the
drifts, which Mr. Wiltsee gives as 4.9
meters, or 16 ft.

CHARACTERISTICS OF THE MINE

NE of the characteristics of this
mine is the existence of a leached

zone at the top of the vein 250

feet deeg. Besides this the vein is cov-
ered by layers of barren rock which has
been removed only partially by erosion.
The material leached from the upper
part of the vein was carried down and
redeposited at lower levels. Apparently
the mine is entering upon one of the most
important of these enriched zones at
depths over 500 feet below the surface,
since the winzes below the 125-meter level
show a strong improvement in value.

There appear to be two levels at which
this improvement in e is found, the
111-meter and below the 125-meter level.
These depths are measured from the
tunnel where the south shaft was sunk;
and this being 58 meters below the sur-
face, that quantity should be added to the
figures given for the levels to ascertain
the true depth.

MEAN VALUES OF SAMPLES

HE enrichment is shown by the
following mean values of the sam-
ples taken on each level:

f;‘ Ore.)
410 ft.
510

T3 meter level (237 t) -
* 9.

585 " = 48,
5.

0.

108 (ss5")
mov v (ses )
n7 ot (s0™)

. e ere)

ton

556 %
584
Winzes 60 f1.

under 125 level (467 %)

The i arity shown is due ly
to the dfx;!‘egr:Im Igngtbs of the opep:ll:gs
named, a short and a long drift not being
directly parable on t of the
different number of samples.

The fact of increase in value below
the depth of 500 feet scems to be estab-
lished; and as it has continued for 50
feet in depth and seems to be still goi:g
on, the effect upon the calculation
future reserves is very great. Mr. Wilt-
see’s report enters minutely into these
caleulations. What facts are known in-
dicate that the 145-150-meter level will
have nearly two and a half times the value
of the 125-level if the ore maintains
its length and thickness, about which
no doubt is felt. The 125 level is already
considerably longer in ore than when
Mr. Wiltsee's visit ended, and the pros-
E:ct is that it and the level below it will

longer still.

60" = 5800 "

HISTORY OF PINGUICO VEIN

THE facts I have given enable us to
read the history of the Pinguico

vein with considerable accuracy.
Guanajuato has been a region of long-
continued and intense volcanic activity.
Originally composed of sedimentary rocks,

schists, limestones, etc., these have been
so completely buried that only a small
triangular area of them north of the town
is known.

All the rest of the isolated Guanajuato
Mountains is composed of eruptive rocks,
the character and laminated condition of
which point to successive flows over a sur-
face and, in case of the so-called “con-
glomerate,” into water.

One of the most massive of these flows
was the Pinguico rhyolite. Great fault-
ing followed and probably accompanied
in part these outpourin; rock; and the
mother-vein of the district, the Veta
Madre, is in a fault that breaks through
the sedimentary rocks, the conglomerate
and the rhyolite which lie on them.

FAULTING MOVEMENTS

HE Veta Madre shows us that the.
Piniuico rhyolite is the second
of the eruptives in age and it has

rticipated in most, if not all, of the
aulting movements which have given
the district its present form. It is clear
that faulting of the greatest importance
took place after the Veta Madre was
panilﬁy formed. At the Pinguico a
rofound crack was broken in the hang-
ing wall of the mother-lode, and the bloc!
between the two fractures slipped down
and by wedﬁilng action produced great
crushing in the Pin?ioo.

The breaking of the rhryolite down to
the line of the mother-lode permitted
the ore solutions which formed the Veta
Madre to enter the Pinguico also and
change the broken fragments in the
fault to ore.

LEACHING

HERE is reason for believ-
ing that after the vein was formed
it was to the atmosphere

and leached in the upper 250 feet, just
as we find veins leached which are now
exposed to the air and rain. No doubt
there was erosion also that planed off
the rhyolite, but there is no indication of
its amount.

Finally the leached outcrop of the vein
was covered by new flows of rocks, and

then, I think, commenced a new and
Becu]iar process. ‘The vein seems to
ave been stee in water, which dis-
solved such substances as lime and alu-
mina, leaving an unusually large pro-
ronion of small open spaces in the upper
evels and groducmg a remarkably liquid
da{ well known to the Mexicans and
called by them “jaboneilla.” This clay
is always rich in the bullion metals.

The rocks which were formed over the
Veta Madre and the Pinguico and other
veins were also flows of considerable thick-
ness, several hundred feet at least, and
their erosion has produced the surface
of the present day.

PERMANENCE OF VEIN

VERY fact known indicates great
rmanence for the Pinguico vein.
ndoubtedly it occupies a fault
which breaks through the banging wall
of the great Veta Madre, which has been
the source of the immense production of
this district, esti d at a th d
million dollars.

The Veta Madre is nearly parallel
to and about 5,000 feet east of the Pin-

ico vein and it has a dip of forty to
orty-five degrees toward Pinguico. The
faul{ing in tEis district is known to have
been very profound, and it is cnlirv{lﬂ'
probable that the Pinguico fault exten:
down to the mother-vein, 4,000 or more
feet below. The situation is similar
to that of the Comstock lode in Nevada,
where the Comstock vein is a fault fis-
sure in the hanging wall of the underlying
Virginia vein. e difference in the
two situations is that the Virginia vein
was not profitable above its junction
with the vein in its own hanging wall,
while here that part of the long mother-
lode which is opposite the Pinguico has

ore and valuable mines. Still this

southern part of the Veta Madre has not
been so productive as the northern end
and it may be that the Pinguico has, to
some extent, robbed the é\elta Madre.
If so, the history of the t productive
districts, Guanajuato and the Comstock,
have points of parallelism that were not
suspected until the Pinguico vein was
opened.
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SUMMARIZATION

TO sum up, the Pinguico vein as
shown 1n ils existing openings
is a fault fissure in a heavy bed
of rhyolite which is known to be 675
feet thick and may reach 1,500-1,700
feet in thickness. It forms a great flow
which extends for two miles N. 40° W.
from the Carmen tunnel, and where the
covering rocks have been eroded it shows
a width of 5,000 feet. This must be one
of the great members of the Guanajuato
series, for the dimensions given merely
measure what can be scen on the surface.
Before the country was altered by faulting
and erosion, this mass of rhyolite proba-
bly covered the surface for many miles
in every direction. Its thickness cannot
ascertained with accuracy, but was
probably 1,500 feet, and two-thirds of this,
or 1,000 feet, still lies below the lowest
workings of the mine.

The character of this underlying rock
is just as favorable to the formation of
ore as that part which the mine has opened
already. The volcanic *“conglomerate'
is supposed to underlie the rhyolite at
Pinguico, as elsewhere in the district.

PRESENT CONDITION

HERE is no doubt that the present
condition of the Pinguico 1s that
of a remarkably valuable mine

with a well-assured future of the great-
est promise. The elements which have
entered into its formation are the most
permanent known in mining. It occurs
in a region which has been pronounced
to be the greatest mining district in the
world and to which the most careful
authorities have accredited an immense
production of gold and silver. The im-
provements in methods of extraction have
given a thoroughness and certainty to

the treatment of its ores that are greater
than ever before, and at the same time
the introduction of electrical power in
quantity sufficient for the whole camp
has both cheapened this heavy item of
c:rensc and given trustworthiness to the
calculations of cost.

PROFITS

T is masonab‘l‘y certain that a vein of
the size and character of Pinguico
can be mined and milled for the

costs given above, and it is equally cer-
tain that ores of the value found by the
sale of 6,000 tons will give the profit
indicated by treatment in the large way.
The mine of the present day ought to
Fi\'e the profit shown by hfvr. Wiltsee,
ess about one dollar per ton for general
expenses, and this deduction has been
compensated by the i i length of
drifts in ore since the date of his report
and by other improvements.

Mr. Wiltsee's computations extended
to the depth of 208 meters from the sur-
face, but only eighty-two meters of that
was ore-bearing, the remainder being
leached. There remains thirty-six me-
ters to the level of the Carmen lower
tunnel, and while the value of that yet
unopened ground cannot be estimated
closely it is likely to double Mr, Wilt-
see’s estimates from ore in sight. That
is equivalent to saying that the next
thirty-six meters of depth will equal in
productiveness the eighty-two meters of
ore through which the mine has pene-
trated already, and every fact that has
been collected supports that belief un-
reservedly. There can be no doubt that
the Pinguico is a mine of very great merit.

(Signed) JOHN A. CHURCH, E.M.
Mining Engineer.
Guasajeato, Mex, November 5, 1908,
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Report upon the Properties of
THE PINGUICO MINES COMPANY
By A. B. Carpenter, E.M.

Mr. Carpenter is a well-k Mining Engineer, who has been
actively engaged in mine examinalions in the Republic of Mexico
Jor some years, and is thoroughly familiar with existing conditions
in that mining field. Graduating from Beloit College, Wisconsin,
in 1893, after taking a post-graduate course in geology and mineralogy
in the same college, he entered the Michigan College of Mines at
Houghton, Mich., obtaining the degree of Sc.B. and EM. His
initial mining engagement was in the Cripple Creek District as Mining
Engineer and Assayer, with later experience in Viclor, Colo. Trans
Jerring his operations to the Chihuahua field, he began an active
career in the Republic of Mexico, soon after becoming identified with
the Mezican Gold and Silver Recovery Company, which has carried
on extensive operations in the Mexican field. Mr. Carpenter became
a specialist in the eramination of mining properties, and in that
capacity was constantly employed in the investigation and examinati
of mines for several years. His experience and success in this par-

ticular branch of mine engineering place him in the Joremost rank
as a mining authority in the Republic of Mexico.

Introduction—Development Work—Shoots of Rich Ore—Values Iocrease with Depth—Summary of Con-

dition—Best Showing of any Mise.

INTRODUCTION

PRESENT herewith a general state-
ment relative to the work as it has
been carried on in the Pinguico

Mine since the acquisition of that gmg-
erty by your Com‘:n)' in April of the
present year, together with my opinion
of the present prospects of the property.

DEVELOPMENT WORK

HE development work has been
under my supervision as Con-
sulting Engincer during this time,

and it is a matter of a great deal of pride
and satisfaction lhll—uotwithslnndinf
the very adverse conditions under which
the work has had to be carried on, with
hoisting and pumping facilities far below
the necessary requirements—so  grati-
fying a showing has been made in a pe-
nod of but six months, the first half of
which was necessarily devoted to modern-
ly equipping and preparing the mine for
rapi velopment. At the time of the
purchase of the property, but one single
ore shoot had been discovered and worked
and it was in the general characteristics
of this shoot, its persistence and imp
ment, both in value and in width, as
depth was attained, as also the regular
occurrence of such shoots in the adjoini
“El Carmen” Mine, that we adjud
the property worth the purchase price
and anticipated its development into a
most valuable mining proposition.

SHOOTS OF RICH ORE

TI!E development work that has been
done since has given results far

in excess of my most sanguine
expectations. Shoots of rich ore have

succeeded each other with a regularity
not known in the adjoining property.
It has been my privilege, during my visit
to the property at this time, to have gone
into the matter of present ore reserves
and the result of the development of the
property to date, with Mr. E. A. Wilt-
see, who is now reporting on the property
for you, and we have together b t
present estimate of value and ton of
ore on our intimate knowlcdgen:ﬁhe
character of the ore bodies as we know
them to be, restricting ourselves, however,
to what we know are safe and conservative
limitsoutside p t actual development
Our measurements and calculations as
embodied in Mr, Wiltsee’s report give
a tonnage of available ore at this date
to be 60,667 tons, with a gross value of
$2,101,906.75 U, S. Cy. Considering that
at the time of the purchase of the property
there was estimated to be but 8.835 tons
in sight with a gross value of 8258,760.00

Id, the showing is certainly most satis-
f:ctory and unusual.

VALUES INCREASE WITH DEPTH

HOWEVER, under present con-
ditions, though not yet by any

means the best, we can assure you
that the development during the next
few months wilf be much more rapid
than any previous record. If the ore
shoots continue as persistent—and there
is nothing that appears now which would
lead us to believe that they will not only
continue, but improve—a remarkable
additional tonnage and value can be
anticipated. As an example of such ore
increase, o result of the prosecution of
the points of development now in band,
may be stated roughly as follows, viz.,
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by sinking winze No. 1, estimating the
width of ore thus develo| to be the
average width of blocks “E” and “E-1"
4 meters), in each meter increase in
epth in the winze (an average day’s
work) will add a tonnage of 818 tons to
blocks “K,” “E,” and “E-1.” Taking

the value of thisincrease to be the aver:

value of the blocks—$58.58 for bloc
“E” and “E-1,” and $38.02 for block
“K"—the gross value of ore by one meter’s
sinking in the winze amounts to $40,400
U.S. Cy. As, however, the ore shows
that its value has increased with depth
in the winze until at the present time it
is running approximately $124.00 per ton,
should we assume the values in the bottom
of the block to be as good as in the present
bottom of the winze, or even reduce it to
£80.00 for conservatism, the gross value
of increase can be considered to be
approximately $50,000.00 for each meter
sunk. We can in a similar manner
compute the ore increase as a result of
the drivage of the north drift on the 125-
meter level beyond blocks “J" and
“N." This level has just passed through
a pinch in the vein and is now again in
a wide ore shoot of good grade (see
Longitudinal Section, appe to Mr.
Wiltsee's report). Taking as the width
of this ore shoot the ave width of the
last shoot passed through and a safe
assumption that the same grade of ore
extends ten meters below and above
the level, we can state that every two
meters of advance (which is the amount
driven in this drift per day) will put in
sight 503 tons of ore. As the ore now
in the face carries a value of approxi-
mately 825.00 per ton, each day’s advance
in this drift at the present time is increas-
ing the gross value of the ore reserves
by $12,650.00. These above res al-
low the general statement that the work
in the mine, at these two points of devel-
opment only, is at the present time
acing between $53,050.00 and $62,-
.00 U. S. Cy. gross value of ore in sight

r day.

Owi’r'ng to inadequate hoisting facilities
the present development work in the mine
is restricted mainly to the sinking of
winzes No. 1 and No. 2 below the 125-
meter level and the driving north alone

the 125-meter level. Besides this, as
opportunity allows, the 108-meter level
is continued north, and an intermediate
level is being run to assist the ventilation
of the mine.

As I expect that Mr. Wiltsee will cover
all of the Erincipal points of development
and possibilities of the mine, I shall con-
clude with the statement that I consider
the salient features of the present Pin.
guico proposition to be as follows:

SUMMARY OF CONDITIONS

N extensive property of S00 acres
with a length on a practically
virgin vein of 8,200 feet.

The lowest present level of the mine
shows the average of the vein out
an entire length of 600 feet to run better
than $50.00 U. S. Cy. per ton.

Ore bodies, that have shown in the
development that has been done on them
s0 far, to be of unusually high grade.

That the shoots are persistent and
tend to widen in depth with ore of in-
creased value.

That a succession of ore shoots has
already been proved, for a distance of
215 meters 3705 ft.) in the Pinguico
gropeny, and within that distance they

ave been demonstrated to be of greater
extent than those in the adjoining prop-

erty.

'{'hlt the extremely soft and broken
character of the ore of the vein will allow
its extraction by modern methods at a
most economical cost.

That the treatment of these ores duri
the past four months at the Nayal nn§
Central mills by concentrating and cya-
niding has clearly demonstrated that ex-
tractions of above 90 per cent. of the
total values can be obtained at the general
low cost for such treatment.

BEST SHOWING OF ANY MINE

INALLY, with these favorabie con-
ditions that have already been
proved to exist, with ore of such

value and quantity opened up on less
than one-tenth of the total length of vein
embraced within the limits of the &mp-
erty, the future of the Pinguico Mines
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Company is exceedingly bright, and the any mine that it has ever been my for-
Guanajuato Development Company is tune to have previously seen.

to be ulated in having developed Respectfully submitted,

a mine which for the amount of work ALVIN B. CARPENTER, E.M.
done certainly has a better showing than  Guasajeto, Mex., Oct. 2, 1908,
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Mr. Empmuuﬂduﬁummtﬂingmmdfh@um
having been connecled with tmportant milling properties in various

parts of the world, He is a graduale from the Thames School of
Mines in New Zealand. He began hiz mining career in 1893, in
charge of a eyanide lailings proposition in Australia, after which ke
was foreman of the * Woodstock Mill” in New Zealand (an 80-ton
mill), and for the past twelve years has made a specially of eyanidation
of both gold and silver ores, having been in charge of several mills in
the United Stafes, prominent among which may be mentioned the
Dakota Mining & Milling Company (capacily, 100 tons per day),
the “Gilt Edge” Cyanide Mill (a 120-ton mill), both located in the
Black Hills District—Nis connection with the last fwo ecovering a
prriod of six years,

It ix a noteworthy fact that the mills under Mr. Empson’s super-
vision altained o greater extraction af ¢ smaller cosl than any of the
milly in the Black Hills District, with the possible exception of the
* Homestake" Mills, whose treatment costs are based upon handling
4,000 tons of ore per day.

The value of his in a camp where the average grade
of ore was but 82.50 (o §3.00 U. 8. Cy. per lon, necessilating the wimost
economy tn milling costs, can readily be recognized in o comp like
Guanajualo, where the cyanidation of ores is yel in il infancy ond
average milling costs yei o be extablished.

Report upon the Properties of
THE PINGUICO MINES COMPANY
By J. B. Empson, E.M.

Ore Gangue—By Analysis—Values—Trealmensl—Summary of Saving—New Mill for Pinguico Oves—Esti-

mated Cost of Operating New Mill—Sising Tests.

ORE GANGUE

ONSISTS of Silica (8i0)), Kao-
lin (hydrated silicate or nlumma),
Carbonate of Lime, I rif-

cipally as a sulphide), Arsen rrh:.. Tan-
ganese, Silver (as sulphide, ¢h|s)nd.e and
in combination with arsenic and iron),
and Gold: forming a soft honeycombed
quartz, impregnaled wilth bands and
spols of silver sulphide and o

large proportion of white clay mi nﬁm

BY ANALYSIS
Per Ceat,

Silies (10
lunl M-h:}l'lbdxwhn 5’“'

VALUES

HE values are in Gold and Silver.
GoLpoecursfree insmall amounts
{about 1 gram per ton of ore bei
alncmbl: to lmIJ amation). The ba
amce of the gold values are in extrrrm:iy
fine easll_'p attacked by cyanide
solution.  Gold is also present combined
wilh the Pyrites,

SILVER occurs mainly in lhe form of
ntite (AgS,.), which carries 87
fnrligfn‘f sdmlgs Also in the form of (r;u

argyrite, Proustite, and Pyrargyrite.

TREATMENT

THE: anide mills at “La Central”
“Nayal,” both under my

nal supervision, have been

treating Pinguico ore for the last four

months with results—checked  against
by bullion returns—as shown below.

Both mills consist at present of ten
!lﬁm[ﬂ (row  beiny mcmu.scdg weight

bs. each, 5" rop, 104 drops per
minute. Screen used: No. 30 mesh, 31
wire.

The ore is crushed in the balteries
with water at & ratio of 9.5 tons of water
to one ton of ore.

Pulp is concentrated on No. & Wilfley
tables and canvas tables, givi a.u a
product 1.07 per cent. of the to

ore the high-grade ores ha\'a
been shipped to the smelters, lea
the ﬂeraje of the ore milled nﬁﬁ
silver 25 gold—total $22.45 U. 5.
%ﬂ. Average grade of concentrates from
ilfley tal SI 50000 per ton, and
from canvas l.al:lu #550.00 per tom.

After concentration and classification,
sands go to treatment in sand lanks,
and slimes in slime tanks in the propor-
tion of 55 per cent. sands and 45 per cent.
slimes.

Precipitation on zine is 83 per cent.
of the contents of the salution.

With reference to sizing of material,
soe sizing tests attached.

SUMMARY OF SAVING
Grold Ealver
PerCr, | PerCt.

al.e .08
J| 1E8 21.98
slimes., . | 12,00 1759

.| 9318 00

=5 mé.u‘t be borne in mind that the
Ve res represent the ave
actual multu obtained in the trer:tg::mt
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of Pinguico ores in the *Nayal” and
“La Central” mills, neither of which are
E:nicularly adapted for their treatment,
th being custom mills treating all the
various ores of the camp, without special
adaptation to any.
above summary of saving in these
mills, however, proves conclusively that
the Pinguico ores are ideal for cyanida-
tion, are remarkably free from substances
deleterious to cyanide, and can be treated
at an exceedingly low cost (referred to in
detail later on in this rt).

In the new mill now being designed by
me, for the special treatment of the
Pinguico ores, I am confident that an
extraction of upwards of 93 per cent.
of the total contents of the silver and gold
will be secured.

NEW MILL FOR PINGUICO ORE

THE new mill for Pinguico is designed
to crush and treal 200 tons per
day, divided into two units of rgo

tons each, viz.: 1 crusher, 20 stamps,

and 1 Chilean mill to each unit.

Ore is to be received over aerial tram
line from the mine, situated about one-
half mile from the site of the mill. Crush-
er floor is ninety meters below the hoist
at the mine. Ample crusher floor room
is provided.

Ore is received in a bin on crusher floor
by the automatic dumping of the cable
buckets. From this bin it is trammed
to the mill and dumped on a floor over
the ore bins, where the coarse rock is
sicked out and crushed through two

"x 15" Blake crushers, the gouge or
fine rock going through shoveling holes
into the bins; lime to be added at the
same time, in proper proportion.

Ore from bins about 2" size goes by
means of Challenge seli-feeders to forty
stamps, weight 1,050 lbs., 5" drop, 102
drops minute; mortars, narrow type,
heavy base. Screens on mortars 4 mesh,
No. 14 wire. Capacity per stamp esti-
mated at 5 tons per 24 hours.

Pulp from stamps goes to trough
classifiers, with shallow pockets at bottom,

iving a rough classification between

mesh to 30 mesh.

All product coarser than 380 mesh

goes to two modern high-speed Chilean
mills, each with a capacity of from
sixty-five to seventy-five tons per day,
to 30 mesh. From the sizing tests on
the Pinguico ores as shown by the sheets
attached to this report, it is clearly evi-
dent that the ore need not be crushed to
finer than 80 mesh.

Pulp from Chilean mills, together with
overflow from trough classifiers, goes to
distributing boxes, and from there to the
Wilfley concentrators.

Middlings from Wilfley concentrators
to be und in a small mill and re-
concentrated on four more Wilfley con-
centrators.

Total product of Wilfleys to go to
mechanical classifiers, giving a clean
product of sand and slime; sands going
direct to sand tanks, and slime to canvas
or cement tables especially desi for
taking out the fine sulphides. 'Tailings
from these tables go to slime-thickening
tanks designed to give clear water over-
flow for mill use and thick slime for
treatment in slime tanks, of which there
are twelve 30’ diameter x 12’ deep, all
connected by centrifugal pump for agita-
tion.

Solution from slime tanks goes to filter
tanks, and so to zinc boxes, where values
are precipitated.

All concentrates from Wilfley concen-
trators and canvas or cement tables go
to a concentrate room where concentrates
are drained, ready to ship or treat.

Experiments are well in hand to treat
the concentrates by cyanide and thus
save the smelter charges.

ESTIMATED COS’I‘&l Oli OPERATING NEW
il

(Per Ton of Ore)

$81.78 U. S, Cy.
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The above description of this mill is
accomﬁnied by detailed plans and draw-
ings which show the complete design for
the new Pinguico mill of a capacity of
200 tons per day, which will cost, when

co!
81

Guasajusto, Mex., Oct. 25, 1908,

mpleted and ready to run, not exceedi
50?000.00 U. 8. Cy. L

Respectfully submitted,
(Signed) J. B. EMPSON, E.M.

SIZING TESTS—-PINGUICO ORE

BATTERY HEADS

SAND TAILINGS

[

Percent. | Assay ia Grams

| Siver | Gold

Fef

Weight
is

Grams

3.5
1.
128
18.

L
§E§§§sas Ee

-

§Eé£ézss

”‘.
332
103
182

Assay is Grams
Silver

”s 5.9

P — e vr———— e

From the above sizing tests, it is clearly evident that the ore need not be crushed

finer than 30 mesh—31 wire.
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Mr. Bryantis a practical mining man and mine operator of long
experience and proved capacily for large mining operations, He has
been actively engaged as a mine manager, business manager, and in
other executive positions for the past thirteen years, operating upwards
of twendy mining properties in the Guanajuacto Camp.  Beginning hir
mintng career in Mexico as an accountand and business manager for
properties conirolled by the United Mexican Mines Association, Lid.,
London, he afterwards becames resident manager for that eorporation.
Folliwing this, ke became manager of the Victoria Mines Company,
and [ater had charge of the San Prospero Mines, the Peregrina Mines,
the Refugio Mines, the Aparecida Mines, the La Central Groups, and
many ofher successful properties in the Guanajuato Camp.

Mr. Bryant is widely and faverably known in mining eireles
throughout Mexico as a mine manager. IHis intimate knowledge of
the Pinguico properties, coupled with his suecessful experienceasa
practical mining man, insures an inlelligen! and successful operation
of this exceptional property, with the management placed in hiz hands,

Report upon the Properties of

THE PINGUICO MINES COMPANY
By Geo. W. Bryant

Introdsetion—Results in Three Mosths—Tremendous Owe Bodiq-l—ﬁmh‘-‘{ﬂ.l Tedicaitan #2000, 000 per
year for ¥ yearn—The Mill—Daily Frofii—loterest snd Heinvesiment Acoount,

INTRODUCTION

HE ris rendered o b
T Mcm Wiltsee and C:‘;ﬂ:ﬂl@{
on_the present condition of the
Pinguico Mine are so complete that but
little remains for me to say.

Mr. 1. B. EMPSON, our Consulting
Metallurgist, has fully dealt with the
results obtained from treating the ores
in the small cyanide plants at present
devoted to that purpose.

When recommending this property to
the Guanajuate Development Company
in February, 1008, I staled that six
months’ w\t:;{ would put in sight §1,225,-
o000 U, 5 Cy. while by the re-
worts of Messrs. Wiltsee and Carpenter
L&,lﬂﬂ,ﬂﬂﬂ.w U. 8 Cy. arc now meas-
urable withoul considering the specula-
tive value of the property.

RESULTS IN THREE MONTHS

E “obtained possession of the -
erty in April of the pmentm.
Three months were occupied in
putting the mine in shape and proper
condition for development. The work
of the last three mont - h?‘a been so rapid,
as A wence of this preparat
work, tme results obtai hE\re hxz
in excess of my calculations.

As conservative Mining Engineers,
Messrs. Wiltsee and Carpenter are con-
fined to reporting upen absolutely avail-
able ore, n.';lr?] BTE ppr:;h'lhltad fmrﬁ pass-
ing upon the future value of the prop-

erty.
L I am very largely interested per-
sonally in the mine, and expect to profit

1 ly by its suceess, I am not dis, d
l.;qfifur;t.i\:c myself as to its future m’el
am nol fo to confine my eslimates
to the actual ore measurable upon four
opened sides, but, on the contrary, can

ve you and my fellow-shareholders a

usiness opinion of the wvalue of this
P iy,

ring the Kr-sl ten years I have eare-
fully studied the various ore occurrences
of the Guanmjusto Mining District, from
which there have been extracted during
the last three centuries more than one
billion dollars in silver and gold.

A single ore body in the Valenciana
Mine yielded #300,000,000.00, another
in La Luz yielded $120,000,000.00, sev-
eral others in various parts of the camp
have yielded from #25,000,000.00 o 850,
W‘;ﬂ;‘l{ﬁo. :

n Pinguico we have opened up over
u.m.ﬁw in about ?I:“ne mpnnlha.
and as the entire floor of the bottom
level of the mine is in much higher grade
ore than the blocks measured and caleu-
lated by Messes. Wiltsee and Carpenter,
it becomes of great interest to the owners
of the property to make a comparison
between our property amd the famous
mines just menlioned,

TREMENDOUS ORE BODIES?

HE Valenciana and La Luz ore
bodies were hidden below surface
at a depth of about five hundred

fect—scarcely any values reaching sur-
face.

In Pinguico similar conditions oblain.
Our ore does not reach within three
bundred feet of surface, but from that




50 REPORT BY GEO. W. BRYANT

THE PINGUICO

MINE REPORT 51

point downwards the deposit steadily
widens and grows richer.

The material comprising the ore of the
Pinguico vein bears a startling resem-
blance to the soft material of La Luz
and Valenciana, which so greatly assisted
the miners of bygone days in extracting
vast sums money from their mines
without the aid of modern machinery or
explosives.

ile the rock in which the Pinguico
ore occurs is not entirely similar in char-
acter to that in which the better known
bonanzas have been found, yet it is of
the same ch)Iive period, and, having
been tremendously fractured and fis-
sured by mechanical strains, it has fur-
nished channels for mineralizing solu-
tions in exactly the same manner as
Valenciana and La Luz.

GEOLOGICAL INDICATION

UR geological investigations clear
O demonstrate that the rock in whic
our known ore body occurs reaches
a depth of many thousand feet below
our present workings. It can be readily
assumed that this rock was forced u
from below by enormous pressure an
that, as it was forced up, it displaced
overlying rocks whose tremendous weight
exerc a counter-pressure, the result
being cracking, fracturing, and fissuring
of ';!;c c:(ire e:lml )
he heated solutions carryi X
silver, sulphur, and iron werr:y;Mp
into the cracked mass from still greater
depths and deposited their minerals in
the open cracks and fissures, and in their
superheated condition even penetrated
into the solid rock—thus forming what
we consider to-day as the Pinguico

vein.

The depth to which its mineralization
may reach is only limited to the depth of
the mass of rock in which the Pinguico
vein and its feeding channels occur.

As previously stated, this depth is
known to be many thousand feet.

The Valenciana and La Luz ore bod-
ies, occurring under similar conditions,
were followed to a depth of 1,500 feet
from their apex, and the bottoms of both

mines were in good ore.

There is every reason to calculate upon
at least equal depth for the Pinguico
ore body.

$2,000,000 PER YEAR FOR 20
YEARS

HE present length of the Pinguico
T orep body i nﬁ:mst eight hung;red
feet and it continues in good ore
laterally. Should it reach the same lat-
eral extension as the Valenciana and La
Luz ore bodies, viz., about four thou-
sand feet, and attain equal depth while
retaining its present average value, the
production could not fail to be not less
than $2,000,000.00 per year for the next
twenty years.

By January 1st, 1907, the present
Pinfuioo shaft will be equipped with a
50-H. P. electric hoist and two electric

umps, permitting an extraction of about

00 tons of ore per day from this shaft.
This will rrmil an advance in develop-
ment work through this shaft of about
fifty feet daily or nearly three times as
much as is at present being accomplished.

By March 1st, 1907, the No. 8 Carmen
tunnel, which has been driven three
thousand feet towards the Pinguico end
line, will reach our property and, by
draining and ventilating our mine at a
point 205 feet below our bottom level,
will greatly expedite the opening up of
our mine,

Also about March 1st, 1907, our For-
tuna shaft will have reached sufficient
depth to connect with our present 125-
meter level, and will therefore be in the
ore bods' This shaft is now equipped
with a double drum clectric hoist and a
8-drill electrically driven air compressor,
with which equipment it will handle
about 200 tons of ore per day. At pres-
ent about sixty tons of ore are extracted
daily and are being sold at exorbitant
treatment charges to the only available
purchasers, viz., small custom mills in
the vicinity and the smelter at Aguasca-
lientes.

This ore, in spite of high treatment
charges, pays all costs of construc-
tion, operation, development, etc., and
leaves a profit of from $5,000.00 to
$10,000.00 per month, while every

month sees additional ore blocked out
ha\'ingoo- value of from $300,000.00 to
$600,000.00.

The 400 tons extracted daily next
year should have a value of about $10,-
000.00 per day. Sufficient of this will
be sold to pay all expenses, and the re-
mainder kept for treatment in the Com-
pany’s own mill, which should be ready
about January 1st, 1908.

THE MILL

R. EMPSON’S report described
the mill in full. If fairly quick
deliveries of material and machi-

nery can be obtained from factories, it
should be ready before Junuarﬁ, 1908.
The o;;ﬁonunily afforded Mr. Empson,
our metallurgist, of testing the Pinguico
ores by constantly treati
the past four months, in the mills under
his charge, has been a great assistance
in determining the type of mill to be
adopted and the manner of treatment,
and will save the Company large amounts
of money in constructing their mill.
Until recently the ore was idered

them, during

costs, transportation to mill, milling costs,
and general expenses:

Value of one metric ton as mined
9 per cent. loss in milling
6 per cenl. taxes and marketiog
ballion (calculated on &31.85 pro-
duced) 1.9

The mill as designed will have a
minimum daily capacity of two hundred
metric tons, and its daily product and
profit will be as follows:

Two bundred tons introduced st $35.00... . ..$7,000.00

workiog da; be
Mm.dvhg.yuﬂym <+ $1,500,000.00

which, according to the by-laws of
the C y, would be divided as fol-

difficult to treat by cyaniding, but con-
stant experiment and practice under Mr.
Empson’s supervision have demonstrated
the contrary, and the ore, properly treat-
ed, proves extremely docile, yielding high
extraction at low cost.

The mill will treat 200 I.onsger day of
ore worth about $85.00 U. S. Cy., of
which about $26.00 U. S. Cy. will be
silver and £9.00 U. S. Cy. gold.

The saving in the new mill will be
about 90 ;;erbeeent.dol the sil:ler and 9-:

r cent. of t , or a total saving o
g: r cent. of li:l combined valucvsl?s

The present Government taxes on
b\.xlllion produced are 4§ per cent. of its
value.

The cost of marketing the bullion is
about 1§ per cent. of its value.

The cost of mining, transportation to
mill, and milling will be about 84.00 per
metric ton.

General of all kinds may
add 81.00 per ton to these costs.

The following table shows value of ore
per ton as mined, deduction for losses in

milling, taxes, marketing charges, mining

By the time the mill is ready I feel
certain that at least 300,000 tons of ore
will be actually blocked out, with an
equal quantity of probable ore in sight,
thereby assuring ten years’ mill-run.
From present indications it is probable
that the ill be higher than that
calculated upon, rather than lower.

INTEREST AND RETIREMENT
ACCOUNTS

IN three years the interest and re-
tirement accounts will have been
suspended by the entire reimburse-
ment of Plrnzfebr;ed st;'ck nndl thbelenet
i wi entirely applicable to
mds on common stock. '
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The saving to the Company by milling
its own ores is shown by the fact that o
ton of #3500 ore sold under best mar-
ket conditions to-day vields only $15.00,
while $25.00 is le]dL‘d in the {,nmgny (]
own mill. This difference of #10.
month mu:d

I.m menns $50,000.00 per

milling in the Company's own mill.
he mlnlg costs  about 51»1]!30000 50
that in three months its cost will have
been returned to the Company through
the saving over present conditions of
ore selling.
The sale of Preferred stock provides
for a working capital of 2210,000.00.

Of this #150,000.00 will be used for mill,
#10,000 for a dam and necessary pipe
line, and £25,000.00 for an cahle
connecting shafts with mill site, about
three-quarters of a mile distant.  As all
development and equipment of mine
costs are paid out of present preduction,
the balance of $25,000.00 will furnish
mlll supplies and will build DECESSArY
F employes, warchouses, ete.

Respectiully submitted,
(Signed) GEQ. W. BRYANT,
Gene

ral Manager.
Guansjuato, Mex,, October 5, 106,
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