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VIEW LOOKING UP SILVER CREEK NEAR LAWSON.

Dumps on right mark tunnels and shaft on American Sisters vein, whose outcrop is indicated approximately by the broken line. Large dump to left
of center is from Jo Reynolds tunnel. Photograph by R. B. Morton.
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below, by 10 to 11 inches of gray quartz and
buff-colored siderite carrying galena, pyrite,
and some sphalerite. In general this vein is not
heavily mineralized.

Vein C. Two inches of gouge and no sul-
phides.

Vein D. A vein that in places shows merely
1 to 2 inches of crushed granite gneiss but that
elsewhere broadens to 1 foot and shows stringers
carrying quartz, siderite, galena, and pyrite.

A west drift from the tunnel at.2,730 feet
exposes veins of fine-grained siderite and cherty

silica through which pyrite is disseminated in,

small grains.
BOULDER ‘NEST-FREE AMERICA VEIN.

The few details available in regard to the

shaft workings in the Boulder Nest—Free
Amoerica vein are summarized below.
Workings in Boulder Nest-Free America vein.

Vertical

. Number

d;ﬁ;]flt of | 5t levels.
Boulder Nest.........oooiinnaa... 500 8
Free America..................... 550 8
Free America Extension........... 350 4

A number of other shafts on the lode extend
to depths of 200 feet or less. The levels range
from 100 to 1,000 feet in length. There are
no accurate maps of the workings. ,

According to Fossett! the Free America
yielded ore to the value of $100,000in 1877 and
$80,000 in 1878. Between the spring of 1877,
when shipments began, and the end of the year
the Boulder Nest mine is said to have produced
ore to the gross value of nearly $110,000. Of
this ore, 391 tons are said to have averaged 37}
ounces of silver. The output in 1878 is re-
ported to have exceeded $230,000, the silver
in the ore mined ranging from 30 to 250 ounces.
Several lots-of smelting ore shipped from the
Boulder Nest mine in the early nineties showed
the following metal content, according to sam-
pling-works assays:

Sampling-worls assays of ore from Boulder Nest mine.

Ore. Gold. Silver.
Net pounds. Ounce Ounces.
3,704 |.oooooii... 38. 00
218 L.l 73. 00
171 0. 60 101. 00
198 |l 150. 00

4,380 |oooiooi.... 130. 50 -
2,376 ...l 72. 00

1 Frank Fossett, Colorado, its gold and silver mines, p. 383, 1879.
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TABOR VEIN.

The.Tabor vein, on Red Elephant Hill, about
1,300 feet southeast .of the Schwartz shaft,
is developed by a shaft about 230 feet deep,
with three levels, and by a tunnel which drains
‘the mine slightly below the third level of the
8} aft. The vein strikes a little south of east,

ips north, and shows mineralogic charac-
ters similar to those of the other veins of the
Red Elephant group. The gross production
of this mine is said to be about $70,000.

WHITE VEIN.

The White vein, which strikes nearly east,
dips-50°-75° N, is developed by the Schwartz
shaft with 13 levels, the lowest of which is con-
nected by a raise with the Commodore tunnel
workings. What appears to be the White
vein (vein A, fig. 69) is cut by the Commodore
tunnel about 2,800 feet from the portal near its
junction with a northeast-trending lode which
may represent the Boulder Nest-Free America.
Near their junction the two veins show numer-
ous branches, and the exact relation of any one
of them to the veins developed in the higher
workings is uncertain. The characteristics
of the White vein are best exhibited in the
thirteenth level of the Schwartz shaft work--
ings, which may be reached through a 135-foot
raise from the Commodore tunnel level. The
vein there is' a fracture zone varying from 3
inches to 4 feet in-width, which, for much of its
exposure on the level, follows a contact between
schist and granite gneiss. In places the vein
consists wholly of crushed wall rock, but else-
where it shows galena, pyrite, and some chal-
copyrite and sphalerite in a gangue of quartz,
siderite, and barite. The sulphides and their
gangue form in places sharp-walled veinlets
but elsewhere grade gradually into altered
wall rock. Small amounts of gray copper
intergrown with galena as an original mineral
are reported from this vein. Some bornite is
reported from the thirteenth level.

Although the ore from this level on the
White vein is in general very fresh in appear-

-l ance it 1s interesting to record the occurrence
.| of crystals of secondary chalcopyrite.and of

a black brittle sulphide, which is probably
pearceite.? . The mode of occurrence of these
minerals in vugs indicates that they are prob-

2 Similar to polybasite but with arsenic instead of antimony. The
specimens reacted strongly for silver and arsenic and gave a clear copper
reaction, but did not react for antimony.
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ably secondary. It appears, therefore, that
downward enrichment in silver extends to at

least the thirteenth level in the Schwartz shaft,

workings—a vertical depth of about 700 feet.

" The following sampling-works assays are of
ore from the thirteenth level. The high silver
content of many of the shipments is attrib-
uted to downward enrichment. ’

Sampling-works assays of ore from thirteenth level of the
W hite vein.

Ore. Gold. Silver. Lead. Zinc.
Net lbs. Ounce. Ounces. | Per cent. | Per cent.
10, 850 0.04 195. 00 20. 00 12
38, 900 .03 111. 50 18. 40 12
28, 100 Trace. 64. 00 11.70 -7
21, 780 202. 00 25. 00 8
18,800 |.......... 188. 10 14. 00 9
27, 880 .05 73.70 22. 30 8
24,960 .05 49. 50 24. 00 10
15, 000 .02 108. 20 24. 80 11
2, 850 .04 178.00 | . 30.00 6
5,750 .04 126. 50 10. 50 4

LITTLE GIANT VEIN.

The Little Giant mine is at an altitude of
about 8,800 feet on the east side of the gulch
leading north from Lawson. It lies across the
gulch from the Red Elephant Hill group,

. which it resembles in mineral characters. The |

mine was in operation at the time of this sur-
vey, the development consisting of a shaft 270
feet deep with four levels. Only the two upper
levels, at 80 and 140 feet, were accessible, the
lower ones being water filled. Very little
drifting, however, has been done on the lower
levels. A short tunnel is being driven eastward
on the vein on a level with the shaft collar.

The Little Giant vein strikes from N. 70°E. to
N. 80° W, and dips about 60° N. As exposed
on the 140-foot level for about 500 feet east of
the shaft it consists in most places of serici-
tized granite gneiss cut by veinlets of quartz
and siderite, which in some places form an
intricate network through 2 feet of gneiss.
The largest of these, 1 inch or so in width,
locally carry some sulphides.

At one place in the tunnel a l-inch veinlet
of galena was bordered by a wall carrying
disseminated galena. Specimens of ore from
the ore bins showed galena and some sphalerite
in a gangue of quartz and siderite and local
barite. The galena of some vugs showed evi-
dence of etching. Oxidation was observed to
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a depth of about 65 feet near the shaft, but
was not observed on the 140-foot level.

Although no secondary silver minerals were
seen, it is entirely probable that they occur,
and that downward enrichment in silver has
been of much importance.

PANAMA T'UNNEL.

The Panama tunnel is a little over one-half
mile northeast of Lawson, at an elevation of
about 8,800 feet. The geologic features are
shown in figure 70, to which the vein lettering
below refers. All of the veins are of the silver
type common near Lawson.

{ Bostonite
porphyry

Granite gneiss

PAAZy idaho Springs
B formation

. ::: ‘7,&

O
-t

Inaccessible
workings

Dip

ro

Sf) |qo 200 Feet

FIGURE 70.—Geologic plan of Panama tunnel.

Surveyed by hand com-
pass and pacing. .

Vein A. A small vein showing 1} inches of
sulphides. One assay of ore from it gives 12
ounces of silver and 40 per cent of lead.

Vein B. A fracture zone showing only gouge
with no sulphldes

Vein C. A vein that has been stoped west of
the tunnel to heights as great as 48 feet. The
portions of the vein exposed show little
mineral. The value of the ore is said to be
mainly in silver, which occurs native and in
polybasite. Ore on the dump, said to come
from this vein, showed galena, sphalerite, and
chalcopyrite in a quartz-siderite gouge. Sev-
eral assays average about 120 ounces silver.
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Vein D. A vein that shows at the west face
three subparallel stringers 1 inch or less in
width of white quartz carrying some siderite
and a few bunches of galena. The whole vein
is about 1 foot wide, and the mmerahzatlon
not particularly strong.

The Panama tunnel is being dnven to reach
a vein known as the No. 2, which has given
surface assays of 812 to $52 per ton.

PLATTS VEIN AND PRINCESS OF INDIA TUNNEL.

The Princess of India tunnel, on the south
side of South Clear Creek about one-fourth
mile southwest of Lawson, is
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veinlets of dark-gray quartz and barite in which

there are elongate masses of sulphides up to 2
inches in width. Galena and sphalerite are
the most abundant primary sulphides, though
pyrite is present.in all the ore and occasionally
a little chalcopyrite is seen.

- Downward enrichment in silver has played an
important roéle in this mine, as is shown by the
occurrence in vugs and small fractures in the
primary ore of chalcopyrite as a coating of very
small crystals and of pearceite in black metallic
crystals. The chalcopyrite is in part later than
the pearceite, coating it locally.. The occur-

in part drift and in part cross-
cut. (Seefig.71.) Thegeneral
country rock is granite gneiss,
in which there are several (\
lenses of schist of the Idaho A
. Springs formation. Both 2\
formations are cut by por-
phyry dikes. Near the mouth
of the tunnel an east-west
dike of pyroxene monzonite
porphyrycontainslarge altered
feldspar crystals. . Bostonite
porphyry is exposed in two
places in the crosscut and also
near the end of the Platts drift.
The veins cut by the tun-
nel are all of the galena-
sphalerite type. Those in the
crosscut south of the Platts
vein are small, and where ex-
posed are not heavily mineral-

Slide rock

N,
>

LEGEND

Pyroxene monzonite porphyry
1 Bostonite porphyry
Granite gneiss

k{%})ﬁ% Idaho Springs formation
-------- Galena- sphalerite veins
——L Unmineralized fractures
(Arrows indicate direction of dip)

o 100 Feet

ized. The one on which the
most drifting has been done
(see fig. 71) has an average
width of about 4 inches and shows a few fair-
sized lenses of galena-sphalerite ore with quartz
and barite as gangue minerals.

The Platts vein strikes N. 60° W. and dips
on an average 70° NE. It varies from a tight
fracture to 14 inches in width. Near the cross-
cut it splits into three branches distributed
through a width of about 12 feet of altered and
somewhat mineralized country rock. The vein

.sends two feeders into the hanging wall, but

neither of them is strong nor well mineralized.

The Platts vein consists of crushed altered

country rock, in places barren but elsewhere

carrying disseminated sulphides and cut by
44214°—17——22

FIOUEE 71.—Geologic plan of Princess of India tunnel, developing the Platts vein. Surveyed

by hand compass and pacing.

rence of pearceite as a metasomatic replacement
of quartz and galena has already been described.
(See pp. 144-145 and figs. 3, 14, and 15.):

In the Platts drift there are three stopes on
lenses of ore separated by practically barren
stretches. The longest extends 95 feet along
the vein and the shortest 30 feet. A drift on
the Platts vein has also been run from the 170-
foot level of the Murray mine, but this could
not be entered.

Sericitization is the principal wall-rock alter-
ation near the vein.

A second tunnel, several hundred feet above
the Princess of India tunnel, is crosscut for 60
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feet and follows the Platts vein for 270 feet.
The vein, which, as exposed in this tunnel,
strikes about N. 55° W. and dips 65° NE., is
in most places only sparsely mineralized, but
locally shows sulphide lenses. At the face is a
lens 6 inches wide of very fine ‘“steel”’ galena
associated with some cherty gray quartz. The
bordering " granite gneiss is somewhat altered
but practically unmineralized. No secondary
silver minerals were observed. The ore when
sorted is said to average about $53 a ton.
Few data are available in regard to ore
values or total production from the Princess
of India tunnel. The gold content was low,
the principal value being in silver, and, as in
most of the veins of this region, the richest
ore was apparently at slight depths and owed
its high silver content to downward enrichment.

MURRAY VEIN.

The Murray vein, on the south side of South
Clear Creek opposite Lawson, was inaccessible
and most of the following information was
obtained from a report by Mr. H. G. Chase.

The vein is developed by an old shaft said
to be 90 feet deep and by a 275-foot shaft with
levels at 80, 170, and 265 feet, respectively,
580, 550, and 257 feet long.

A pyroxene monzonite porphyry dike runs
about parallel to the vein and is reported to
form the south wall in most of the workings.'

The vein strikes a few degrees north of east
and at the surface stands vertical though below
the surface it dips - slightly to the mnorth.
The oxidized surface ore consists of iron-
stained honeycomb .quartz and crushed and
altered wall rock, in which a few remnants of
original galena and pyrite are preserved. The
secondary minerals are limonite, copper car-
bonates, cerusite, and exceptionally polyba-
site. The ore from the upper workings was
richest, and that from the 265-foot level is
reported . to be low grade. The principal
values are in silver and are evidently the re-
~ sult of downward sulphide enrichment. The
silver values above the 80-foot level ranged
from 40 to 285 ounces. -About 108 tons shipped
by lessees between 1833 and 1888 showed an
average metal content’ of about 0.35 ounce
gold and 55 ounces silver; and 150 tons ship-
ped in 1885-86 an average of about 0.44 ounce
gold and 52 ounces silver. Lead in some ship-
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ments ran 45 per ceni, and copper (wet) in
some as high as 7 per cent. The total pro-
duction of the property is not known.

CYMRIC TUNNEL.

The Cymric crosscut tunnel, in the valley of
Silver Creek about three-‘ourths of a mile south-
southeast of Lawson at an elevation of 8,690
feet, is about 1,265 feet long and runs S. 11° E.
through granite gneiss and schist. Near the
face a 45-foot dike of porphyry, probably bos-
tonite, nearly free from dark-colored minerals,
strikeés a few degrees ncrth of east and dips
55° N. Near the central part of the tunnel
three unmineralized fracture zones strike east-
northeast.

The Cymric vein, cut 1,155 feet from the por-
tal,is an east-west fracture that dips 35°-60°N.,
and- that has been drifted on west of the
tunnel for 495 feet. In most places it is about
4 to 6 inches wide and consists of crushed
schist wall rock which is very little mineral-
ized. Stopes on two small lenses of ore are
each 30 feet long and are barren at the backs
at heights of 21 and 60 feet above the drift.
The ore from these stopes is crushed wall rock
and gray-brown cherty silica containing irreg-
ular stringers and bunches of fine-grained
galena with a little dark sphalerite. Barite
occurs exceptionally in the gangue. In some
of the ore secondary chalcopyrite has been
deposited along minute fractures.

The Big Horn fracture, which joins the
Cymric 395 feet west of the main tunnel,
strikes N. 53° W. and dips 40° NE. It has _
been drifted on for 130 feet, of which the first
125 feet is barren, and the last 5 feet contains
vein filling to a maximum width of 1 foot.
Next the hanging wall at the face there is a
tight slip plane, below which is 6 inches of soft
altered schist and pegmatite, 2 inches. of
brownish-gray cherty silica, another slip plane,
3 inches of fine-grained galer.a with some cherty
silica, and 2 inches of cherty silica.

" The ore from the small stopes on the Cymric
vein is said to have been very rich, its value
being largely in silver and lead. It is probable
that the rich silver ore has been affected by
downward enrichment, but no secondary silver
minerals were observed. The production of
the mine has been small.
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'‘MILLINGTON MINE.

The Millington mine is about three-fourths of
.o mile southwest of Lawson on a steep moun-
tain slope overlooking the valley of South Clear
Creek. The workings consist of four drift tun-
nels whose portals have elevations of approxi-
mately 9,225, 9,468, 9,584, and 9,668 feet.
Observations were confined to the two lower
tunnels, the upper tunnels being inaccessible at
the time of survey. The lowest tunnel will be
referred to as No. 1 and the one next above as
No. 2. ‘

The average strike of the Millington vein is
about N. 45° E. and the dip is nearly vertical.
No. 1 tunnel is in granite gneiss for about 570
feet from the point where it first meets the vein,
and No. 2 tunnel is in the same rock for its
first 340 feet. Beyond these distances the vein
in both tunnels runs nearly parallel to a 2 to 10
foot. porphyry dike, which is probably much
altered bostonite porphyry Though in some
places forming a single strong fracture the lode
elsewhere shows a marked tendency to fork,
especially where associated with the porphyry
dike. The vein is distinctly later than the por-
phyry and cuts across it at numerous points.
Where represented by a single fracture zone the
width of the vein ranges from 5 inches to as
much as 4 feet. Where it splits into several
fractures the width may be considerably more.
A typical exposure shows 1 inch of iron-stained
gouge next the hanging wall, followed below by
7 inches of soft crushed and mineralized granite
gneiss and by a slip plane on the footwall.

In addition to the development.on the Mil-
lington vein some mining has been done on a
cross vein known as the Silver Treasure, which
strikes about N..70° W. and dips at 60°-70°
NE. This vein is cut in No. 2 tunnel about 190
feet from the portal and has been drifted on for
about 450 feet. Its material is more or less
oxidized on the No. 2 tunnel level, but shows
remnants of original quartz and fine-grained
galena at several points. Oxidized ore from
this vein has yielded a large content of native
silver. and horn silver. :

Very little ore was scen in place in the work-
ings on the Millington vein, but specimens from
the dump and ore bins showed remnants of
galena, sphalerite, and pyrite in a matrix of
hmomte some azurite, and other oxidation
product,s. The richer ore, which is reported to
occur principally in bunches or pockets, un-
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doubtedly owes its high silver content to down-
ward enrichment.

. The following assays selected from a large
number of sampling—works returns give some
idea of the range in the metal content of the
sme]tmg ore:

Year.| Ore. |Gold.]| Silver. | Lead. Remarks.
Net lbs. | Oz. Oz. P.ct.
1893. .1 25,430 | 0. 07 39.60 | 3.50 | Lowest return.
1893..| 5,652 | .75 | 195.25 | 12.70 | Unusually high
in gold.
1896. .| 53,656 ([ .09 | 277.00 | 7.50 La.rge shipment.
1899.. 164 .28 [1,266.70 | 12. 00 Partlcular]y
+| __high grade.
1899.. 312 .17 658. 25 | 14. 40 | High in silver.
1902..( 3,980 | .10 45.40 | 17.20 | High in lead.

In general the gold content of the ore is be-
low 0.1 ounce, even in lots carrymg several
hundred ounces of silver. .

. The gross production of the property is said -
to have been about $50,000.

AMERICAN SISTERS VEIN.

The American Sisters vein outcrops about

three-fourths of a mile south of Lawson, where

its position is marked by conspicuous dumps
on the hill west of the settlement of Silver
Creek. (See Pl. XXIII.) The vein is devel-
oped by a succession of drift tunnels along the
slope of the mountain and by a shaft at the
base. Plans of the workings were not avail-
able, and the development can not be described
in detail, but it is known to be very extensive.
The only portion of the workings that could be
entered was the tunnel just above the lower
shaft, which was studied for about 740 feet,
the vein being stoped out for practically all of
this distance. _

The vein as shown in this tunnel strikes N.
50°-75° E. and dips 65°-70° NW. The roof of
this tunnel is timbered except in a few places
where the vein appears practically barren and
no ore was seen in place.

Specimens from different dumps showed orig-
inal galena, sphalerite, chalcopyrite, pyrite,
quartz, and siderite. Many small vugs lined
with crystals, mostly of clear quartz, less com-
monly of siderite, and exceptionally of galena
and sphalerite were noted. Little of the galena
seen was coarse, and much of it was exception-
ally fine grained. Some of the sphalerite was
of the resin variety. One specimen found
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shows banding formed by an alteration of nar-
row layers of siderite and wider layers of galena,
but such a mode of occurrence appears rare in
this mine, as well as in the district as a whole.
Some small veinlets are mainly siderite with a
little galena and a féw are wholly siderite.

Many specimens of disseminated ore are very
rich in sulphides, and this type of ore is said to

.have formed an important part of the output
. of the mine. One specimen of this type shows
granite gneiss traversed by a network of narrow
| stringers of galena, chalcopyrite, pyrite, quartz,
- and siderite, the rock between the strmgcrs
: containing abundant disseminated grains of
sulphides. - Under the microscope the rock be-
tween the sulphide veinlets is seen to be granite
gneiss, in which the feldspars are crowded
with sericite flakes and in which a carbonate,
probably siderite, is abundant in irregular gran-
ular aggregates. Pyrite is abundant in irregu-
- lar grains most of which are partly rimmed and
in some cases wholly inclosed by sphalerite.
Little of the latter mineral is present except in
association with pyrite, but it is uncertain
whether it has replaced the pyrite or been de-
" posited around it. Galena is sparsely scat-
tered through the rock in minute grains but is
much subordinate to both pyrite and sphalerite.

Downward sulphide enrichment has been an
important factor in this vein and to it is prob-
ably due the bonanzas. Specimens found on
the dumps show small secondary crystals of
proustite and pearceite developed -on fractures
and in vugs in the primary ore. A specimen
belonging to Mr. P. R. Stanhope shows granite
gneiss carrying abundant primary dissemi-
nated galena and chalcopyrite and cut by
fractures along which secondary pearceite (%)

. and chalcopyrite have been deposited. An-
other specimen from a private collection shows
a vug lined with large quartz crystals, on which
some pearceite(?) had later been deposited and
had in turn been coated in places by an irreg-
ular intergrowth of pearceite and chalcopyrite.
Phenomena of replacement in the silver enrich-
ment of this vein have already been described
on pagé 146.

In order to determine the probable source of
the silver in the secondary silver minerals two
samples of fresh primary ore were collected
and were assayed with the results given below.
No. 1 was almost wholly fine-grained galena;
No. 2 was mainly sphalerite with a little galena.
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Although no sweeping conclusions can be
drawn from only two analyses these results
suggest that primary sphalerite may be very
important as a silver carrier.

Assays of primary ore from American Sisters vein.

: Copper .
No. Gold. | Silver. Lead. .Zinc. .
(wet). , .
. Ounces. | Per cent. | Per cent. | Per cent.
1....... Trace. 6.24 0.35 61 2.10
2. Trace. | 79.20 .25 9 46. 60

Sampling-works records of 18 lots of smelting
ore from the American Sisters mine, shipped
from 1893 to 1898, inclusive, show gold 0.08
to 0.4 ounce, sﬂver 33.5 to 367.2 ounces, lead
2 to 14.50 per cent, zinc 6.to 13 per cent

JO REYNOLDS VEIN.

The -Jo Reynolds vein, which outcrops on
the west side of Silver Creek a short distance
south of the American Sisters vein, is developed
by two tunnels, by a shaft which connects the
two tunnel levels but does not extend to the
surface, and by two shallow shafts. None of
the workings, however, were accessible at the
time of this survey.

The upper or Daily tunnel has its portal in
the upper part of the settlement of Silver
Creek at an elevation of about 9,000 feet.
The lower or Elida tunnel, driven in 1900 to
1903, has its portal on the west side of Silver
Creek at an elevation of about 8,500 feet and
is connected by a tramway 3,500 feet long with
a 40-ton mill on Clear Creek. Most of the ore
has been obtained from nire levels, ranging
from 200 to 1,500 feet in length, between the
two tunnels. Three. veins have been worked
on the upper levels but only one below the -
fourth level. The average strike of the main
vein is N. 65° E. and the dip 70° NW.

The Jo Reynolds claim was located in 1865,
but it was not until the compl' tion of therail-
road in 1877 that any important amount of
mining was done. From 1877 to 1907 the
property was worked almost continuously.

The vein is similar in mineral’characters to
the neighboring American Sisters vein. The
primary metallic minerals are galena, sphaler-
ite, pyrite, chalcopyrite, and gray copper; and
the secondary minerals polybssite, pearceite,
proustite, argentite (original?), native silver, -

chalcopyrite, and galena.
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Scattered flakes of native silver in talclike
material are reported to occur as low as the
ninth level. A

Like the other veins of the Lawson silver
district the Jo Reynolds vein appears to owe
its richness mainly to downward enrichment,
the ore values showing a gradual decrease in
depth. The records of the ore shipped are
unusually complete. There are no records of
any very rich ore between the surface and a
depth of 50 feet. The gold content is every-
where low and fairly constant, being gener-
ally between 0.05 and 0.15 ounce, rarely as
much as 0.25 ounce. The silver content in all
shipments, classified according to sourcein the
mine, is as follows:

Silver content of ore from the Jo Reynolds veins.

Daily ‘tunnel level..Some shipments as low as 20, but few
less than 50 and one as high as

1,208 ounces. Ounces.
O T L) I 75 to 310
Second level......o..oo. il 42 t0 262
Thirdlevel....ccoeeemeiii i 36 to 245
Third and fourth levels........... ... ..... 34. 50 to 311
Fourth level west of shaft................... 52 t0 171
Fifthlevel......ooiieoioiiiiii ... 30 to 241
Sixthlevel.....oooieoe i 31 to 153
Seventhlevel........ ... ... 28 to 357
Eighthlevel....... ... ...l 28 to0 279

In general, the silver content slightly de-
creases with depth, the highest being found
above the third level. A single small block of
ore in this part of the mine yielded $80,000 in
ore running 800 to 1,000 ounces in silver. The
average content of the ores below the third
level is said to be about gold 0.1 ounce, silver
100 ounces, lead 10 per cent, zinc 12 per cent.

As compared with these high silver values,
which are due t6 enrichment, the precious-
metal content of the primary ore appears to be
very low. A sample of ‘‘steel” galena from
the Elida tunnel level, which appeared tocarry
no secondary minerals, showed, according to
Mr. R. B. Morton, 73 per cent of lead and 14
ounces of silver.

Previous to 1904 the ore extracted was sent
direct to the smelter, but from 1904 to 1907 the
company operated a mill on Clear Creek, be-
tween Dumont and Lawson, which concen-
trated the lower grade material. In 1907, 267
tons of smelting ore and 414 tons of concen-
trates were shipped.

The total gross production of the property
is placed at about $1,462,500.
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- TURKEY GULCH.
Rocnonn TUNNEL.

The Rockford tunnel starts in Turkey Gulch,
on the south side of Clear Creek, a.short dis-
tance west of its junction with Fall River, and
extends S. 30° E. under Trail Creek and.into
the hill beyond, its total length being about
2,000 feet. The tunnel is mamly in the Idaho.
Spr’ings formation, but the last 120 feet are in
granite gneiss. It cuts a 2-foot dike of por-
phyry at 70 feet from the portal and a 20-foot.
one at 1,220 feet. Both are bostonite, and the
larger dike is probably identical with the one
shown on the map near. the crest of the ridge
separating Turkey Gulch from Trail Creek.

The tunnel cuts two. unimportant and un-
developed veins at 180 and 1,390 feet. At
950 feet it intersects the Megalona vein and at
1,830 feet the Donaldson-Champion Dirt vein,
both of which have been developed by exten-
sive workings.

The apex of the Megalona. vein is on the
south slope of the ridge between Trail Creek
and Turkey Gulch. It strikes about N. 60°
E., at about right angles to the trend of the
tunnel, and dips 15° to 45° NW. (average about
30°). On the Rockford tunnel level it has not
been developed to the east of the tunnel, but
to the west has been drifted on for over 2,400
feet, throughout which distance the wall rocks

are schists of the Idaho Springs formation and -

some pegmatite. At 250 feet west of the tunnel
the vein cuts sharply through a dike of por-

.phyry (probably bostonite), and is therefore

the younger. In general the vein lies about
parallel to the foliation of the schist, is strongly
defined, and in places is heavily mineralized.
In some portions it shows only 3 to 4 inches of
sheared and somewhat silicified schist carrymg
scattered small grains of pyrite, but in other
portions it shows a foot of coarse pyrite; in one
place it shows 3 feet of light-gray quartz and
very coarse pyrite mingled in nearly equal
amounts, some of the pyrite crystals being 2
inches in diameter. The heavily mineralized
portions of the vein form an ore shoot’about
600 feet long, whose center is about 1,450 feet,
west of the tunnel, at a point where a raise
and a winze have been excavated. This ore
shoot has been stoped for most of its length,
and is the only portion of the vein which has
been worked. At the end of the drift the vein

{
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is cut off by a fault zone striking nearly north
and south.

The ore consists a,lmost whq]ly of pyrite, with
only small amounts of chalcopyrite. Sampling-
works assays of two fairly representative
shipments, weighing 11.39 and 9.52 tons, show,
respectively, gold 1.8 and silver 6.24 ounces,
and gold 0.34 ounce and silver 1.16 ounces;
both assays show a trace of copper.

The average content of over 2,000 tons
shipped in 1910 was gold 0.427 ounce, silver
0.769 ounce, copper practically negligible (in
no shipment'exceeding 0.4 per cent).
| Drifts on the Donaldson-Champion Dirt vein
and its branches extend about 140 feet east

and over 2,000 feet west of the Rockford tun--

nel. The vein, which in géneral is nearly par-
allel to the Megalona, dips 25°-35° N. (average
about 30°). The strike is very variable, shift-
ing from nearly east-west to about N. 50° E.

_From' a point 850 féet west of the Rockford | -

tunnel the drift is largely in granite gneiss for

»650 feet and in schist of the Idaho Springs for- |

mation and pegmatite for 500 feet more (to the
fa(;é)
probably’ bostomt;e, at about 1,450 feet from
the tunnel.

As exposed near the tunnel the vein consists
of 5 inches of nearly solid pyrite between tight,
sharp walls carrying some disseminated pyrite.
Near the raise leading to the upper or shaft
workings the vein is 2 feet wide between peg-
matite walls. Next the hangmg wall is a 5-
inch band of gray quartz and pyrite in about
equal amounts, and next the footwall a 3-inch
band of nearly solid pyrite; cross stringers con-
nect the two. The wall rock contains very
little disseminated pyrite. About 1,100 feet
west of the tunnel short branch drifts on which
some stoping has been done follow branches of
the vein, which, like the main vein, dip 25°-
'35°N. Beyond a point 1,500 feet from the tun-
nel the mineralization is weak, and the last 150
feet of the drift appears to be off thevein. Most
of the stoping has been done between thebranch
drifts mentioned above and the raise leading to
the upper workings; that is, between 675 and
1,100 feet west of the tunnel.

The Centurion shaft has been connected with
the Rockford tunnel workings on the Donald-
son vein, and a raise from the Centurion tunnel
connects with the Champion Dirt tunnel.

‘It cuts a dike of much-altered porphyry, |
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The wupper workings in the Donaldson-
Champion Dirt vein have been fully described
by Spurr.! According to him the 50-foot level
below the Centurion tunnel yielded a small
pocket of ore, mainly galena and chalcopyrite,.
with subordina,te pyrite, ‘‘gray copper,” and.
an iron-bearing carbonate. Throughout most
of the vein, however, the ore is almost exclu-
sively pyrite with a quartz gangue.

Sampling-works - assays of 12 shlpments of
smelting ore;. obtained from this vein through
the Rockford tunnel, show gold, 0.32 to 3.16
ounces; silver, 0.69 to 12.4 ounces; copper
(wet), a trace to 2.92 per cent. '

The average value of the ore shipped from
the Donaldson vein through the Rockford tun-
nel in 1910 and 1911 was as follows:

Average value of ore shipped from Donaldson vein, 1910-11.

‘ . Copper
- Ore. Gold. Silver. (wet).
Net tons. | Ounces. | Ounces. | Per cent.
1910 cceeeio e, 0.6180 [ 1.567 0.335
1911......... 1, 000 1. 1093 3.200 1. 189

The highest percentage o copper in the 1910
shipments was 0.646 per cent and in the 1911
shipments 3.858 per cent.

SPRING GULCH. -
SILVER KIN'G WEIN.

The Silver King vein, exposed on the west
side of Spring Gulch about a mile north of its
junction with South Clear Creek, is developed
by two drift tunnels, the lower of which (see
fig. 72) is accessible to 960 feet, where it is
blocked by a cave. From this tunnel a 1,750-
foot raise on the vein.connects with the upper
tunnel, .which is short and was not visited.
The wall rocks are Idaho Springs formation
injected by varying amounts of granite peg-
matite.

The vein strikes N.-75° K. on the average
and dips 40°-70° N., the average for the first
700 feet being 65° N. and for the remainder of
the tunnel about 43° N. It varies from 1 to 4
feet in width with an average of about 2 feet,
and has two prominent branches running into
the foot or south wall. .

1 Economic geology of the Georgetown quadrangle, Colo.: U. 8. Geol.
Survey Prof. Paper 63, pp. 336-340, 1908. -
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The vein consists of crushed altered wall rock
and gray quartz containing abundant galena
and sphalerite and some chalcopyrite and
pyrite; galena is very much in excess of sphal-
erite. In most places ore of this sort is cut by
numerous stringers of solid sulphides up to 8
inches in width. . ,

Postmineral movement along the general
. course of the vein has produced a fine breccia
of wall rock, quartz, and ore, only partly ce-
mented by buff cherty silica and siderite, and
may have produced a rough banding noted ex-
ceptionally in the sulphide seams. Near the
center of the tunnel the vein is displaced by an
unmineralized fault that strikes N. 16° E. and
dips 68° W. A second north-south fracture
about 900 feet from the mouth is mineralized
in the same manner as the main vein. Post-
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bearing N.17° E., which has been driven forover
510feet, at which distance it is blocked by acave.
The country rock is schist of the Idaho Springs
formation intruded by granite pegmatite.

- The veins cut in the part of the tunnel open
for inspection are only feebly mineralized. A
minor fracture, 230 feet from the portal, strikes
N. 75° W. and dips 45° N. and shows 5 inches
of unmineralized crushed schist below an inch of
gouge. A second fracture, 290 feet from the.
portal, strikes. N. 42° W. and dips 60° NE. and
shows 2 feet of crushed pegmatite that carries
a little disseminated pyrite. A fracture zone at
390 feet strikes N. 83° W. and dips 50° N. and
has been drifted in for 50 feet east of the tunnel
and beyond a cave for 90 feet west. A winze,
now full of water, is sunk from the west drift.

'This fracture zone, which is about 1 foot wide
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FIGURE 72.—(eologic plan of Silver King tunnel, in Spring Gulch. Surveyed by hand compass and pacing.

mineral fracturing has taken place along this
vein but has not offset the main vein.

The sorted ore, consisting of massive galena
and chalcopyrite, such as is seen in the bins,
is said to carry frem 35 to 100 ounces of silver,
12 to 35 per cent lead, and 5 to 10 per cent
copper per ton. The high silver content of
some of the ore is probably the result of down-
ward enrichment, although no secondary silver
minerals were visible at the time of this survey.

FIREMEN AND CONDUCTORS TUNNEL.

The Firemen and Conductors tunnel is at an
elevation of 8,500 feet on the north side of
Spring Gulch about 13 miles northwest of its
junction with South Clear Creek. A small
stamp mill is near by: The tunnel is a crosscut

and has gouge on both walls, carries a little
disseminated pyrite both in the crushed rock
which fills the fracture zone and in the walls
for short distances from it. Some very small
seams of quartz with pyrite were noted in the
hanging wall of the west drift cutting across the
schistosity.
PIONEER TUNNEL.

The Pioneer tunnel, a little over a mile north
of Dumont on the divide between Spring Gulch
and Mill Creek, was idle and inaccessible at the
time of this survey, but is said to be about 1,000
feet in length. A winze extending 170 feet
below the tunnel and several raisés to the sur-
face develop the vein. The ore was hauled for
treatment to a 30-stamp mill at Dumont owned
by the company.
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ALMIRA TUNNEL.

The Almira tunnel, 1} m]les north-northwest

of Dumont on the divide between Spring Gulch

and Mill Creek, was inaccessible at the time of
this survey. It trends nearly south and is
about 350 feet long, with several short branch
drifts."
: , GOLD CHEST TUNNEL.

The Gold Chest group of claims, on the ridge
between Fall River and the head of Spring
Gulch, is opened by several shallow pits on a
series of nearly parallel fissures that strike
north-northeast and dip vertical or steeply west.
The ore in all these pits is iron-stained quartz.
A crosscut tunnel to intersect these veins has
been started from the south wall of Fall River
valley, about half a mile west of Hamlin Gulch
at dn elevation of 8,500 feet., The tunnel was
not entered, but the dump indicates that it can
not be of great length. It cuts only schist of
the Idaho Springs formation. A small amount
of ore on the dump has a quartz-calcite-siderite
gangue and carries galena and sphalerite with
some pyrite and chalcopyrite.

DUMONT AND VICINITY.
BLUE RIDGE AND SENATOR MINE.

The Blue Ridge and Senator mine is about 1
mile southwest of Dumont on the nose of a
ridge overlooking Clear Creek, at an elevation
of approximately 9,000 feet. The workings
accessible at the time of this survey (see fig. 73)
develop two veins, a northeastward-trending
vein known as the Senator and a smaller north-
westward-trending branching lode, known as
the Blue Ridge. No large amount of stoping
has been done on the Blue Ridge vein from the
‘Middle West, tunnel level, but stopes from the
Upper West tunnel, locally 44 feet in width,
extend for about 100 feet on either side of the
raise. The Senator. vein has been extensively
stoped for much of its length.

In the Middle West tunnel the Blue Ridge
vein is first exposed about 270 feet from the
portal, and it forks about 565 feet from the
portal. None of the exposures show heavy
mineralization and in most places the vein is
practically barren. Near where it is first cut
it shows merely a slip plane, with 3 inches of
gouge next the hanging wall, and 2 feet of some-
what silicified granite gneiss. At. another
place it consists of 15 inches of gray flinty-
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looking-quartz apparently barren of sulphides.
In a stope about 400 feet from the portal the
vein is 1} feet, wide, the lower half being gouge
and the upper half decomposed granite gneiss
traversed by a 1-inch stringer of white quartz
and by a few narrow Vemlets of galena and
sphalerite.

The Senator is the principal vein of the mine.
On the middle tunnel level it cuts through the
Blue Ridge vein, and ths latter has not been
found beyond this crossing. For the northern
700 feet or so of its-exposure in the mine work-
ings, the Senator ‘vein is nearly parallel to a
wide dike of bostonite porphyry. The vein is
later than the dike, follows either or both dike
walls and finally leaves it entirely. North of
the place where it crosses the Blue Rldge vein
the Senator vein so far as explored is in the
porphyry dike and is practically barren.

A smaller dike 1 to 5 feet wide of nonporphy-
ritic bostonite runs nearly parallel to the
larger porphyritic dike and is exposed at five
points in the mine workings. This dike has -
been traced on the surface for over a mile east
of this mine. (See Pl I, in pocket.) At a
point in the lower east tunnel 140 feet south-
west of the main shaft it is intrusive in the
bostonite porphyry. The nonporphyritic bos-
tonite is mineralized locally end at one place is
cut through by the Senator vein. The vein
formation is therefore later than both bostomte
and bostonite porphyry.

In general abundant gouge gives evidence at
many points of extensive movement along the
Senator vein and makes heavy timbering neces-
sary. 'The most heavily mineralized portion is
in the southwest part of the raine from 350 to
1,200 feet southwest of the main shaft. On
account of the softness of the vein and the
heavy timbering used the ore can be studied at
only a few points, the best exposures being near
the new. raise about 675 feet southwest of the
main shaft. This raise, which at the time of
survey was up 115 feet, is being driven in the
hope of reaching an ore shoot that on the higher
levels carried rich ores. At this raise on the
tunnel level the vein is 18 to 20 inches wide,
with gouge-covered slip planes on each wall,
bounding crushed granite gneiss traversed by a
single sulphide lens 2 inches in maximum
width and extending 4 feet horizontally. At
the top of the raise the vein consists of 4 to 8
feet of more or less fractured granite gneiss
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traversed by several slickensided slip- planes | are wholly quartz and sulphides in the centerbut
~ and by sulphide veinlets which have been more | which grade gradually into the granite gneiss.
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FIGURE 73.—Geologic plan of portions of the Blue Ridge and Senator mine.

or less crushed. Sulphides occur not only in| The Blue Ridge vein, as stated, is in most
the regular veinlets but in irregular masses | places barren or only feebly mineralized. In a
(probably metasomatic replacements), which |few places narrow veinlets of galena and
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sphalerite were noted. The mineralization of
the Senator vein is also of the galena-sphalerite
type, the ore minerals being sphalerite and
galena. with a little local chalcopyrite and
pyrite in a gangue of quartz and calcite. Some
barite is locally present.

The ores exposed in the middle and lower
tunnels are in general unoxidized, oxidized
ore being observed only in the upper tunnel,
where remnants of galena and sphalerite occur
_ in a porous iron-stained matrix in which small
acicular crystals of cerusite are abundant.

Specimens of ore from the Senator vein
taken from the bins at the Middle West tunnel
are of especial interest because they show the

importance of downward sulphide enrichment | -

in the mineralization of the vein. Small crys-
tals of proustite (ruby:silver) and of polybasite *
are developed along fracture seams in the
original ore and upon crystals of quartz in
vugs. Mostly they are associated with sec-
ondary chalcopyrite in aggregates or coatings
of minute crystals and in less degree with
secondary galena. Part of the chalcopyrite
-is later than the secondary silver mmerals for
in places it coats them.

Microscopic study of polished sections of ore
from the Senator vein shows that the secondary
silver minerals are not confined to fractures in
the original ore but also occur, as in a number
of other silver veins, in the solid ore as metaso-

- matic replacernents of the primary minerals:
(See fig. 14, p. 144.) It isbelieved that galena
originally occupied the entire space betweén
the sphalerite and the galena shown in this
figure and that the polybasite has developed
by metasomatic replacement of the galena.
Secondary chalcopyrite is also present, partly
deposited contemporaneously with the poly-
basite and partly later, replacing the polybasite
along fractures, as shown in the figure. It is
significant that in the enriched ores of this
vein, as in those from other silver veins, the
galena has undergone replacement while the
sphalerite has been wholly immune. This is a
reversal of the relations characteristic of the
oxidized zone and is attributed (see p. 142) to
the neutral or alkaline nature of the waters
which deposited the secondary silver minerals.

The ore of the Blue Ridge and Senator veins

is .probably of workable grade only in those

1 TCark gray, metallic; reacts for silver, arsenic, antimony, a.nd slightly
for copper.
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parts of the veins where enrichment in silver
or in gold has taken place. Most of the un-
altered primary ore appears to carry only
small amounts of the precious metals, as shown
by the two following assays of heavy sulphide
ore free from secondary silver minerals. Both
assays were made for the Survey from samples
collected from the Senator vein by Mr. Bas-
tin—No. 1 from 115 feet above the tunnel level
in the raise, 675 feet southwest of the shaft,
and No. 2 from a point near the tunnel level.

Assays of unenriched silver ores from the Senator vein.

. Copper ;
Ggld. Silver. (wet). Lead. | Zinc.
: Ounce. | Qunces. | Per ct. | Perct. | Per ct.
No.1l....... 0. 03 7.17 0.20 76. 50 1.20
No.2....... . .08 310 |........ 51.00 |........

A shipment of 22} tons of smelting ore from
the raise above referred to showed gold 0.08
ounce, silver 47.5 ounces, lead 22.9 per cent.

This ore came from depths of about 500 to
600 feet vertically below the surface, and it is
probable from the considerable silver content
that it has suffered some enrichment. Sec-
ondary silver minerals were noted by the
writer in ore from a depth of about 600 feet
in another part of the Senator vein. The
very rich silver orc thus far obtained in the
mine has come f{rom vertical depths not
greater than 450 feet, and the evidence at
hand indicates that silver®enrichment extends
to a depth as great as 600 feet only where
local fracturing has rendered the vein unusu-
ally pervious to clescending solutions. The
most promising field for exploration would
appear to lie on the Senator vein above the
lower and possibly above the middle tunnel.
As in most of the mines of this district, in
which downward enrichment has been a
prominent factor, the precious-metal content
is exceedingly irregular. The few assays avail-
able show that some oxidized ore from near
the surface carried several ounces of gold and
only a few ounces of silver. On the other
hand, two shipments of ore from stopes in the
upper tunnel on the Blue Ridge vein are
reported to have given gold 1.6 ounces and
silver 3 ounces, and gold 2.55 ounces and silver
6-ounces. It appears, therefore, that gold has,
as usual, been concentrated near the surface,
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and that silver has been leached and redeposi-
ted at greater depths, enriching ore which
succeeds the leached and oxidized ore. This
enriched ore, which extends locally to depths
of about 600 feet, has constituted the main
resource of the mine. Its gold content is
generally between a trace and 0.2 ounce, but
its silver content generally exceeds 50 ounces,
and in many shipments exceeds 100 ounces,
varying with the abundance of the secondary
silver minerals, polybasite and proustite.
following sampling-works assays of shipments
from the Senator vein from 1891 to 1893 give
some idea of the metal content of this class of
ore:

Sampling-works assays of ore from Senator vein, 1891-1893.

Ore. | Gold. | Silver..| Lead. | Zinc.
Net
pounds. | Ounce. | Ounces.| P.ct. | P.ct.
4, 000 0.10| 45.50 | 10.15 | 9.50
2,344 | Trace. | 49.50 | 14.50 | 7.00
860 | Trace. | 91.50 [ 34.00 | 5.00
3,704 | Trace. | 45.50 |........ 10. 00
3,109 | Trace. | 57.00 | 22.00 | 11.00

Beolow the zone of enrichment occurs the
upnaltered primary ore, whose content in pre-
cious metals appears in general to be low, as
shown by the assays on page 346.

The gross production of the property is said
to have been about $250,000.

OHIO CREEK TUNNELS.

Two tunnels belonging to the Ohio Creek
Gold Mining Co. are in Ohio Gulch about a
mile southwest of Dumont, at elevations of
8,250 and 8,400 feet. The country rock in the
vicinity is granite gneiss, inclosing several
small detached masses of schist of the Idaho
Springs formation.

The lower tunnel, after trending N. 80° W.
for 60 feet between schist walls, cuts a vein
striking N. 25° E. and follows it southwestward
for more than 100 feet to a door which pre-
vented further examination. This vein, which
dips 60° W., cutting schist of the Idaho Springs
formation, consists of gouge and crushed rock
in most places about 3 inches wide. A small
amount of ore on the dump showed white
quartz, siderite, and a little rather fine grained

pyrite.

The
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The upper tunnel is a crosscut 160 feet long
that bears N. 17° W. and has intersected two
veins. The first vein, which bears N. 32° E.
and dips 35° NW., is cut 100 feet from the
portal and has been followed for 20 feet east
to where there is a raise to the surface and for
100 feet west to where progress is blocked by
a cave. This vein has schist walls that in
most places show only crushed rock and an
inch or so of gouge next the hanging wall but
that near the cave show a few l-inch stringers
of pyrite and calcite adjacent to the fracture.

The second vein is cut by this tunnel 160
feet from the portal. It strikes N. 22° E.
and dips 55°-60° NW. Its west drift, which
is over 300 feet long (the first 110 feet being in
schist and the remainder in granite gneiss) cuts
a 30-foot east-west bostonite (?) dike 250 feet
from the tunnel. This vein varies from one-
half inch to 10 inches in width and is almost en-
tirely crushed wall rock with very little mineral.
At. 120 feet west of the tunnel the vein splits,
and at 200 feet the footwall streak goes out of
the drift. The hanging-wall streak continues
along the drift to the porphyry dike but does
not go through it.

No data were available as to the value of
the ore or the production, but the production
has evidently been small.

4-C TUNNEL.

The 4-C tunnel, on the north side of Clear
Creck, about three-fourths of a mile west of Du-
mont, was not in operation at the time of this
survey. The principal geologic features are
shown in figure 74, to which the lettering of
veins used below refers.

Vein A: About one-half inch of gray quartz
and pyrite bordered by 6 inches of crushed wall
rock. ,

Vein B: A vein showing, at the west face, 1
inch of gray quartz carrying pyrite and 1 inch
of crushed schist. '

Vein C: A vein showing a maximum of 4
inches of gray quartz carrying a little pyrite.

Vein D: A vein showing, on the east of the
tunnel, about 1 foot of altered granite gneiss
with a few small lenses and pockets of pyrite.
West of the tunnel the mineralization is very
weak. The porphyry occurring near this vein
is too altered for precise identification but is
probably monzonite.
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No stoping of importance has been done on
any of the veins cut by this tunnel, and no data
as to the value of the ore are available.
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FIGURE 74.—Qeologic plan of 4-C tunnel.

SILENT FRIEND VEIN.
The Silent Friend vein, on the south side of

the valley of Clear Creek, about one-half mile |

south of the village of Dumont, is developed by
two tunnels vertically about 172 feet apart.
(See fig. 75.)
The Silent Friend vein strikes about N. 45°
- W. and dips 35°-65° NE. The wall racks are
schist of the Idaho Springs formation and al-
tered bostonite (%) porphyry, carrylng more or
less disseminated pyrite. - The vein, which cuts
sharply through the porphyry, than which it is
distinctly younger, is a strong fracture zone fol-
lowing in general the northeast side of the dike,
though in places cutting it and in placés leaving
it entirely. The lower tunnel shows a notable
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forking of the vein between 570 and S00 feet
from the portal, but- this is not apparent in the
upper tunnel. The vein is offset slightly at

| several points by faults trending northeast and

is offset for over 20 feet by a mineralized frac-
ture known as the Fault vein, which strikes
nearly north and dips 35°-40° W.

Throughout most of its exposed portion the
Silent Friend vein cousists of 2 inches to 3 feet
of wall rock traversed by numerous subparallel

Lower tunnel
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FIGURE 75.—Geologic plans of working: of Silent Friend mine. Platted
from hand compass and pacing surveys.

fractures and carrying disseminated pyrite. In-
its more heavily mineralized parts it carries also
distinct veinlets or irregular lenses of pyrite in
crystals one-half inch in maximum size or of
pyrite and gray quartz, ranging in width from
less than an inch to 8 inches, ard in one place to
1foot. '

The northeast fork of the vein in the lower
tunnel (A, fig. 75) lies between schist walls and
is known as the Arrowhead vein. The south-
west fork, which may be considered the Silent
Friend vein proper, follows the contact between
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~ schist and a porphyry dike. The mineraliza-
tion in the two forks is of similar character.

About 600 feet from the portal of the upper
tunnel (B, fig. 75) the main vein cuts through
a porphyry dike and is joined by a branch vein
which follows the southwest wall of the dike.

The Fault vein is cut in the lower tunnel
480 feet from the portal and in the upper
tunnel 440 feet from the portal. It is a zone
of fractured and decomposed schist and
porphyry from 3 to 4 feet in width, along
which the Silent Friend vein has been offset
for a horizontal distance of over 20 feet.
Most exposures of the Fault vein show no
mineral, but a short crosscut following it in
the lower tunnel shows 10 inches of gray
quartz and pyrite in bands parallel to the
general trend of the vein. Some of the pyrite
has been crushed by postmineral moévement
along the vein, and breccia and gouge have
been produced in many places.

A third vein known .as the Hecla is exposed
for the first 440 feet of the lower tunnel.
Throughout most of this distance this vein

shows only gouge or barren gray quartz, but|- '

about 300 feet from the portal several veinlets of
quartz and pyrite up to half an inch wide are
seen. The vein has no commercial importance.

That there has been much movement
subsequent to mineralization along the Silent
Friend and Fault veins is shown by the pres-
-ence of gouge and breccia and by crushing
of the ore.

The predominant mineralization of all of the
veins of this mine belongs to the pyritic type,
much of the ore consisting of a heavy dis-
semination of pyrite in schist, though in the
more heavily mineralized portions veins of
nearly solid pyrite are present. In a few
places, however, as in the Silent Friend vein,
near its intersection with the Fault vein, ore
of the galena-sphalerite type is also present.
In addition to its predominant sulphide, this ore
carries chalcopyrite, pyrite, tennantite, and a
little sphalerite in a quartz and calcite gangue.
Specimens from the ore bins show the galena
ore cutting the pyritic ore in irregular stringers.
A pocket of rich ore containing free gold in
white quartz was found in the Silent Friend
vein in the lower tunnel about 40 feet beyond
(below) its junction with the Fault vein.
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Few data were obtained concerning ' the
value of the ore from the Silent Friend work-
ings, but over 6 tons showed, according to
sampling-works assays, 0.08 to 0.2 ounce of -
gold and 2.1 to 62.9 ounces of silver. The .,
higher silver values were in ore from slight
depths\ and are probably ‘attributable to
downward enrichment. The largest and rich-
est bodies of ore have been found in the Silent
Friend vein near its intersection with the
Fault vein, and it is significant that these ore
bodies show not only pyritic ore but also ore
of the galena-sphalerite type. The free gold
occurring in quartz was probably of primary,
rather than of secondary origin.

According to Mr. Philip Stanhope one sample
of ore from the Silent Friend vein just above
its junction with the Fault vein assayed gold
10" ounces, silver 65 ounces, and copper 15 per
cent; and ore from the Silent Friend vein just
below the Fault vein carried from 1.5 to 7.5
ounces of gold.

The gross production is said to have been
about $22,000:

EARL OF KENT MINE.

The Earl of Kent vein, on the south side of
South Clear Creek opposite Dumont, is close
to the valley bottom ‘and is in consequence
largely covered by slide. It is developed by
four crosscut tunnels—the Puzzler, New,.
Lower Kent, and Upper Kent, named from
west to east. The Puzzler inclined shaft, 275
feet deep, starts from the Puzzler tunnel.

The Puzzler tu.nnel, 245 feet long, cuts the
Earl of Kent vein 120 feet from the portal.
A drift easterly on the vein was followed for
290 feet to a point where the workings are
caved.

The New crosscut, 470 feet long, cuts the
Earl of Kent vein 370 feet from the portal and
develops it by drifts that extend 80 feet west
and 370 feet east. The Lower Kent tunnel is
260 feet long to the Kent vein with a 100-foot
east drift'and 160-foot west drift. The Upper
Kent tunnel is 490 feet long and cuts the vein
180 feet from the mouth. A drift to the West~
is 150 feet long. )

The predomlnant wall rocks in all the work-
ings are schists of the Idaho Springs formation
with rather abundant small lenses of granite



350

pegmatite. In the New crosscut the Kent
vein, where first intersected, has a porphyry
footwall, which continues along the south wall
of the west drift but is not exposed elsewhere.
. The vein is evidently younger than the
porphyry, into which it sends two small
stringers and which has been very much
altered and impregnated. with pyrite. The
porphyry is probably bostonite, though it is
so much altered that definite determination is
not possible. The same variety is exposed in
the Silent Friend mine.

The Earl of Kent vein strikes on the average

about N. 55° W. and dips 15°-45° NE. Slight
variations of dip where the vein is relatively
flat produce large variations in the trend of
the drifts, as, for example, at the Puzzler shaft
where the drift turns through at least 50°.
The vein has few branches. It varies from
one-half inch to 4 feet in width with an average
of about 10 inches and consists of altered,
somewhat crushed wall rock that carries more
or less abundant disseminated pyrite and is
cut by narrow veinlets of pyrite and gray
quartz one-eighth to 1inch wide. In a few
places a very minor amount of chalcopyrite is
present with the pyrite, and at one place a
few small crystals of galena were seen asso-
ciated with dark-gray quartz.
. The tunnels intersect a number of fractures
_ whose strike parallels the Kent vein and
whose mineralization is similar but whose dip
is steeper. They also intersect a northeast-
southwest series of barren fractures, one of
which near the face of the east drift of the New
crosscut strikes N. 50° E. and dips at 32° W.,
and has displaced the east side of the Kent
vein 6 feet.. The New crosscut south of the
Kent vein follows a fault that dips 68° W.,
cutting both the porphyry and the vein and
displacing the vein 8 feet. Postmineral move-
ment along the Kent vein has developed in
most places a small amount of gouge on one or
both walls.

There has been some stoping from the shaft
levels and the Lower Kent tunnel. From this
material, which is said to average about $10 a
ton, there has been a reported production of
$12,000, including a small amount of smelting
ore valued at $25 per ton. About 85 per cent
of the valuable metal is gold and the other 15
per cent silver. '
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" BIG DIPPER VEIN.

The Big Dipper vein is about one-fourth
mile south of South Clear Creek, opposite the
east end of the town of Dumont. It is opened
by a 150-foot crosscut to the vein and by a
110-foot drift eastward on the vein. A shaft
near the crosscut extends 50 feet below the
tunnel level. The country rock is schist of
the Idaho Springs formation, with some peg-
matite lenses. .

The vein strikes N. 76° W. and dips 40° N.

It varies from 8 to 18 inches in width (average

about 10 inches). The vein material is largely
crushed wall rock with abundant disseminated
pyrite, but in most places carries a 1% or 2 inch
veinlet of quartz and coarse pyrite next the
hanging wall and nas one-half inch to 1%
inches of gouge on eunch wall.

A fault that cuts off the Big Dipper vein 110
feet east of the crosscut strikes N. 32° E. and
dips 77° NW. It is unmineralized, but con-
tains 6 to 12 inches of crushed schist and shows
a slickensided hanging wall with strise about
parallel to the dip. This fault also cuts but
does not displace a very slightly mineralized

(north-south fracture dipping 80° W. A little

drifting beyond the main fault has failed to.
expose the vein, though a crosscut 20 feet
south and 10 feet east of the place where the
Big Dipper vein was lost cuts a small frac-
ture plane, which strikes N. 85° W. and dips
48° N. If this is the continuation of the vein,
the displacement has been about 25 feet, the
east side of the fault having moved southwest.

A little stoping has been done west of the
shaft for 40 feet along the.vein, but no data
concerning the value of the ore were available.

SYNDICATE MINE.

The Syndicate workings, on the south side
of Clear Créek valley a short distance southeast
of Dumont, include four drift tunnels—two
lower ones, on a-western hillslope, known as.
the Western Syndicate workings and two
higher ones, on the eastern slope of the same
hill, known as the Esstern Syndicate work-
ings. The exact correspondence of the veins.
developed in the eastern and western workings.
has not been determined, and they will there-
fore be separately described.

The Eastern Syndicate workings consist of
two tunnels at an elevation of approximately
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8,700 feet, the portal of the upper being about
75 feet above and 150 feet southwest of the
portal of the lower. The upper is about 250
feet long and is entirely on the vein. The
lower, which alone was carefully. studied, is
about 450 feet long and follows a well-defined
vein that strikes generally nearly east-west and
dips 35°-40° N. In general this vein'is not a
fissure filling but is made up of fractured and
altered schist and pegmatite, in places barren
but elsewhere carrying abundant pyrite as a
replacement of the wall rock near a number of
subparallel fracture planes. Silication has lo-
cally replaced the schist with white and gray
quartz in the more pyritic portions. The vein
varies fro‘mk2/ to 5 feet in width. Although
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to several feet,.in one place to 5% feet. For
the last 250 feet of the main drift it shows only
sparse mineralization but becomes well mineral-

dzed west of its junction with two branches

(A, fig. 76). The branch exposed in the short

crosscut 560 feet from the portal is 14 inches |

wide and consists of a granular association of
quartz and pyrite, the latter being most abun-
dant in the 6 inches next the footwall. The
branch 450 feet from the portal is unimpor-
tant. The short crosscut to the south 425
feet from the portal-exposes two nearly paral-
lel veins having several seams of gray quartz
and pyrite as much as an inch across, bor-
dered by several inches of wall rock carrying
disseminated pyrite. These veins are replace-
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FIGURE 76.—Gedlogic plan of upper Western Syndicate tunnel.

mainly & replacement vein, it consists in one
place of network of small quartz-pyrite string-
ers traversing pegmatite for a width of 14 feet.
About 350 feet from the portal a vein strik-
ing N. 20° E. and dipping 75°-80° W. is cut
and has been followed by a branch drift for
about 130 feet. Though barren in most
places this vein shows locally 1} inches of gray
quartz carrying a little pyrite. The lower
and upper tunnels are connected by a raise.
The upper tunnel of the western workings
starts in the small gulch due south of Dumont.
(See fig. 76.) The wall rock is entirely schist
of the Idaho Springs formation. As exposed
in this tunnel the Syndicate is a branching
vein in places barren and elsewhere heavily
mineralized. Although in most places less
than 6 inches in width the vein locally widens

ments of the wall rock rather than ﬁlhngs of
open fractures.

About 300 feet from the portal the Syndicate
vein obtains its greatest exposed width of
about 5% feet, its detailed character heing as
follows: : .

Section of Syndicate vein about 800 feet from portal of upper
western tunnel.
Hanging wall. Ft. in,
Pegmatite, traversed by ill-defined stringers of
quartz and pyrite and carrying some dissemi-
nated pyrite..........oooooiiiiiiiiaaa, 3
Pegmatite, carrying only a little pyrite along small
fractures. ... 13
Silica, cherty, nearly barren...............:.o.... 1
Pegmatite, with sparsely disseminated pynte ...... 5
Pegmatite, carrying abundant disseminated pyrite. 0
Rock, crushed and altered, with very little pyrite. . 0
Footwall.

I
t
i
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The vein, as exposed in the lower western
tunnel, is similar to that in the upper tunnel,
except that it sends off no important branches.
About 650 feet from the portal the vein is 4
feet wide and shows next the hanging wall a
slip plane with little gouge, the remainder of

the vein consisting. of pegmatite traversed by | .

obscurely bounded veinlets of quartz and py-
rite. Pyrite is disseminated throughout the
pegmatite, but becomes more and more abun-
dant as the veinlets are approached. Some of
the pyrite crystals are one-half inch across. A
few small vugs in the veinlets are lined with
crystals of quartz and pyrite. '

Assays from various parts of the mine, taken
from a report on the property by Mr. George
Collins, show that the gold content usually lies
between 0.1 and 0.5 ounce, though occasion-
ally reaching 1 or even 1.5 ounces. No pro-
gressive change in the gold content with depth
after the oxidized zone has been passed can be
traced. The silver content in the western
workings is usually between 1 and 4 ounces
but is occasionally as great as 6 ounces. In the
shallower workings of the Eastern Syndicate
silver occasionally runs as high as 40 ounces
and may be the result of enrichment by de-
scending surface waters. The richer bodies of
ore appear to be very irregular and are more
like pockets than persistent and well-defined
shoots.

The gross production of the property is said
to be about $16,000.

FREELAND TUNNEL.

The Freeland tunnel, which begins on the
south side of South Clear Creek, about half a
mile east of Dumont, is a crosscut, bearing
S. 12° E. and extending south for a little over
a mile. It was driven to develop the Freeland
and other veins at the head of Turkey Creek
near the town of Freeland. A cave about
5,210 feet from the portal bars access to the
principal veins.

The country rock is largely schist of the

Idaho Springs formation for the first 3,600 feet
from the mouth and beyond 3,600 feet is gran-
ite gneiss with lenses of schist and pegmatite.
(See fig. 77.) Dikes of séveral varieties are
cut by the tunnel. The 20-foot bostonite
porphyry dike, cut 2,745 feet from the portal,
contains disseminated pyrite throughout and
/ .
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carries on its footwall 1 inch of gray quartz
and pyrite which in places follows the contact
and elsewhere lies in the schist about a foot
below the contact. A dike of basalt porphyry
4 feet in width, cut 3,185 feet from the mouth
of the tunnel is amygdaloidal, the amygdules
being calcite. A dike of bostomt(,, cut 3,475
feot flom the mouth, is traversed in all ducc—
tions by small seams of pyrite. A 20-foot dike
of much altered porphyry (probably monzo-
nite porphyry), cut 4,200 feet from the portal,
contains abundant disseminated pyrite. The
adjacent granite gneiss is also mineralized for
a few feet from the contact.

Numerous fractures are cut by the tunnel
and several of them are mineralized. The
numbers in the following descriptions corre-
spond to those in figure 77.

1. A vein striking N. 79° E. and dipping
45° N., in general parallel to the schist foliation.
At its widest part it is 1% feet wide, the lower
half consisting of gray quartz containing some
pyrite and the upper half of a-postmineral
breccia of schist fragments. At one place it
carries a 13-inch veinlet of solid pyrite.

"2, A 1 to 4 inch sharp-walled vein of gray
quartz carrying pyrite.

3. A 13-inch stringer of dark-gray quartz
and pyrite, separated from the hanging wall
by one-half inch of gouge. .

4. A one-fourth to 1 inch tight stringer of

gray quartz and pyrite.
5. A zone 4 inches to 2 feet wide of crushed
wall rock somewhat impregnated with pyrite.

Some of the crushmg is later than the mineral-
This is supposedly the Syndicate.

lzation.
vein. Two pam]lel fractures lie 4 and 6 feet
above this vein.

6. A flat branching vein of gray quartz and
pyrite that runs about parallel to the line of
the tunnel. At’its widest it shows 4 inches of
gray quartz carrying pyrite.

7. Two intersecting fractures—a 5-foot
northwest to southeast zone traversed by
numerous stringers of quartz and pyrite and a
- narrow northeast to southwest zone containing
crushed quartz and pyrite.

8. Two veins which strike parallel but dip
toward each other. The northern vein is 4
inches wide and is a breccia of pyritiferous
quartz cemented by quartz. The south vein
18 2 to 3 inches wide and consists of irregular

44214°—17——23
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stringers of white. and gray quartz and pyrite.
The country rock between these veins is altered’
and contains fine-grained disseminated pyrite.

9. A one~fourth to 1 inch veinlet of gray
quartz containing pyrite.

10. A fracture zone along which the country
rock is altered and contains abundant dissem-
inated pyrite. A one-fourth to 4 inch veinlet
contains only clear quartz.

11. A sharp -walled vein, three-fourths inch
to 2 inches in width, of white and gray quartz,
with pyrite irregularly dist,ributed throughout
and with some small vugs in its central part.

12. A white and gray quartz vein 2 to 7
inches wide, which carries pyrite and in places
consists of nearly pure pyrite in stringers 13
inches in maximum width.

13. A fracture about 3 inches wide, contain-
ing 1% inches of decomposed schist next the
footwall, one-half inch of siderite and pyrite
and 1 inch of altered schist containing dissem-
inated pyrite.

None of the veins described have been worked -

from the tunnel, but it is reported that the
Freeland vein, beyond the cave in the tunnel,
has been drifted on to some extent.

The unmineralized fracture zones vary in
width, reaching a maximum of several feet.
One of them, 4,340 feet from the mouth of the
tunnel, is a 2-foot zone of brecciated schist and
pegmatite, well cemented by finely crushed
wall rock.

So far as known-there has been little pro-

duction from the Freeland tunnel.
GILPIN AND CLEAR CREEK TUNNEL.

The Gilpin and Clear Creek tunnel, on the
north side of South Clear Creek about one-
fourth mile east of Dumont, Js a crosscut driven
N. 10° W. for 870 feet to develop alarge group of
claims in the ridge between Spring Gulch and
Clear Creek. The country rock throughout the
tunnel is schist of the Idaho Springs formation.

Seven veins have been cut by the tunnel,
though practically no- drifting has been ‘done
on any of them. The first, exposed 220 feet
in from the mouth, strikes N. 50° W. and dips
40° NE. 1t consists of one-half to 1 inch of
altered schist that carries gray quartz and a
little pyrlt;e

Three veins are cut 260 feet from the mouth
of the tunnel. The first of these veins strikes
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N. 75° W. and dips 85° N. and consists of 4 to 8
inches of altered wall rock containing dissemi-
nated pyrite and transversed by a Il-inch
stringer of quartz and pyrite. This vein is
cut off by a flat vein, 2 to 4 inches wide, strik-
ing N. 55° W. and dipping 30° N. and conaisting
of gray quartz with pyrite. The third vein
consisting of about 1 inch of quartz and pyrxte
strikes N. 75° W. and dips 80° N. The wall
rock between this vein and the flat vein is more
or less altered and contains disseminated pyrite
near the crossing.

A 3-inch stringer of quartz and pyrite, 340
feet from the mouth of the tunnel, strikes N.
75° W. and dips 80° S. A vein 605 feet from
the portal strikes N. 70° W. and dips 40° N.
and is developed by short drifts east and west.
The vein is about 2 feet wide, consisting of
crushed, somewhat silicified schist and peg-
matite containing disseminated pyrite. In the
east drift a 2-inch stringer of quartz contains
galena, sphalerite, pyrite, and chalcopyrite,
with some barite as a gangue mineral just below
the hanging wall. In the west drift the vein
is represented by four fractures, with the inter-
vening schist more or less altered and pyritized.
The pyrite here is:coarse grained, cubes half
an inch on a side being common. At the face
of the tunnel there is a }-inch veinlet of gray
quartz carrying pyrite and chalcopyrlte ; it
strikes N. 73° W. and dips 55° N.

No ore has been mined from this tunnel ex-
cept a small amount taken from the drifts on
the vein 605 feet from the portal.

A concentration and amalgamation mill on
the south side of Clear Creek a short distance
west of the mouth of the tunnel is part of the
Iine property.

SUNSHINE MINE.

The Sunshine tunnel,‘ on the north side of
Clear Creek valley immediately northeast of
the village of Dumont, is about 200 feet in
length and develops a single vein striking about
N. 60° E. and dipping about 70° NW. The
wall rock is schist of the Idaho Springs forma-
tion. The vein shows a maximum width of
about 3 inches and consists of gouge and of
gray quartz carrying pyrite. Locally the vein
has been reopened and some veinlets of siderite
deposited. A specimen from the dump shows
a small veinlet of quartz, chalcopyrite, and
galena traversing the pyritic ore.
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The Sunshine shaft, 30 feet deep, néar the
mouth of the tunnel, is on another vein which
strikes N. 75° W. and dips about 40° N. The
ore on the shaft dump is largely quartz and
pyrite with some later siderite and a little
secondary speculgrite.

A composite sample including both milling
and smelting ore from the tunnel vein is said
to have assayed gold 0.64 ounce and silver
5.4 ounces.

“Other assays are reported as follows:

Assays of ore from the Sunshine mine.

Gold. Silver. (gfvglz;“
Ounces. Ounces. Per cent.
3.24 15.00 |............
1.60 11. 40 3.20
1 2.40 17.60 |............
3.10 ~18.13 ............
3.40 22.80 7.10

Practically no ors has as yet been shipped.
" ALBRO VEIN. ‘

The Albro vein on the north side of Clear
Creek about one-half mile northeast of Du-
mont is developed by several shafts and drift
tunnels, most of which have long been idle and
are inaccessible. = At the time of this survey
mining was in progress through a shaft 185
feet deep with short levels at 70, 150, and 175
feet. The general strike of the vein is nearly
east and west and the dip 30°-50° N. One of -
the best exposures is in a stope near the east
end of the 150-foot lavel, where the vein has a
width of 3 feet, consisting, next the hanging
wall, of 6 inches of silicified schist and pegma-
tite carrying much disseminated pyrite, suc-
ceeded below by 14 feet of much less altered
schist carrying only small amounts of dissemi-
nated pyrite but traversed by a few small sul-
phide veinlets, and by 8 inches of schist and
pegmatite carrying very abundant dissemina-

tions of pyrite, galena, sphalerite, and chalco- . -

pyrite. In most places on the 150-foot level
the vein is 8 inches to 1 foot in width and con-
sists of altered schist and pegmatite which car-
ries disseminated pyrite and is cut locally by
veins of solid sulphides. One vein, 3 inches
wide, consists almost wholly of sphalerite and
chalcopyrite. Some ¢f the pyrite of the vein
is extremely fine grained. The ore now being
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mined from the Albro vein, although some-
what similar mineralogically to that of ,the
Lawson group of silver mines, differs from it
by containing more chalcopyrite and more gold.
In general it is more comparable with that ob-
tained farther east from such veins as the
Gladstone, near Idaho Springs, and the To-
peka, near Russell Gulch. Smelting ore from
a stope above the 150-foot level is said to have
run as high as 24 or 3 ounces in gold. Silver
averaged 12 to 14 ounces (maximum 25 ounces)
and copper 7 to 8 per cent.

Ten lots of smelting ore shipped in 1909 and
aggregating about 160 tons showed, according
to sampling-works assays, gold 0.39 to 1.02
(average 0:.65) ounces, silver 7.6 to 21 (aver-
age 10.09) ounces, copper (wet) 3 to 10.2 (aver-
age 4.45) per “cent.

Similar assays for 2024 tons of smelting ore
shipped in 1908 give gold, 0.48 to 2.77 (fwcr-
age 0.54) ounces, sﬂvm 2.5 to 13 (aver age 5.65)

“ounces, copper (wet) 2.4 to 17 per cent.

The total gross production of the propcrty

is said to be about $500,000.

DUMONT GROUP OF PYRITIC VEINS.

A group of pyritic veins striking a little north
of west and dipping 40°-60° N. apex on the
ridge between Spring Gulch and Clear Creek,
about three-fourths of a mile northeast of
Dumont. They have been developed by several
shallow shafts, all of which are now idle. The
ore on the dump showed coarse pyrite and gray
quartz in irregular association.

CARTER TUNNEL.

The portal of the Carter tunnel, in the north
side of Clear Creek, about three-fourths mile
west of its junction with Fall River, was closed

at the time of survey. The wall rock on the’

dump was mainly schist from the Idaho Springs
formation, and the ore was pyrite in a white
quartz gangue. A few vugs lined with quartz
crystals were noted.

MILL CREEK.
GOLDEN HOPE VEIN.

The Golden Hope vein, on the north side of.

Mill Creek about 1% miles northwest of Du-
mont, is developed by a drift tunnel 320 feet
long and a winze that was filled with water in
1911. The vein strikes N. 60° E., dips at
35°-65° NW., and about parallel to the foliation
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of the schist wall rock (Idaho Springs forma-
tion). ’

The vein consists of fractured and altered
country rock containing more or less dissemi-
nated pyrite. The hanging wall is marked
throughout by one-half to 1 inch of gouge and
generally by a slip plane, 16 inches to 5 feet
below the hanging wall, that limits the miner-
alization on the other side. The better ore is’
near the hanging-wall slip and averages 10
inches in width. In this part of the vein num-
erous stringers of white quartz and siderite 14
inches in maximum width carry pyrite and a
little chalcopyrite and locally. a little galena.
These stringers show a narrow band of comb
quartz on either wall.

The winze is sunk where a fracture strikes
N. 35° E. across the main vein on a pocket of
ore about 10 feet across.

The ore from the Golden Hope vein is said
to carry about $18 in gold and a very little
silver, which, however, is somewhat augmented

where the ore carries galena.

CINCINNATI VEIN.

The Cincinnati vein, on the south side of
Mill Creek 1% miles northwest of Dumont, is
developed by a drift tunnel that in 1911 was
caved near the mouth. The country rock:is
granite gneiss. The ore on the dump was
altered wall rock containing disseminated pyrite
and cut by stringers of quartz and siderite
which carried pyrite and, more rarely, sphal-
erite, galena, pyrite, and chalcopyrite. Some
of the ore was brecciated and recemented by
buff-colored cherty silica or by ﬁnely ground
country rock.

The smelting ore is S&ld_ to carry $15 to $20
in gold and silver (the gold being by far the .
most important) and, rarely, 2% per cent of
copper. The lead and zinc are very low.

The vein is said to have produced $2,000 to
$3,000 worth of ore, most of which was taken

out in 1905.
KEITH TUNNEL.

The Keith tunnel, on the north side of
Mill Creek 13 miles northwest of Dumont, is a
northward-trending crosscut 690 feetlong, that
intersects five fractures. The country rock is
largely schist with lenses of pegmatite but near
the face of the crosscut is granite gneiss.

At 90 feet the tunnel cuts a 2-inch barren
fracture that strikes N. 74° E. and dips 54° N.
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Between 300 and 430 feet it follows a westward-
dipping barren fracture, and at 440 feet it cuts
“an 8-inch fracture containing unmineralized
crushed rock that strikes N. 45° E. and dips
37° NW. A drift follows the fracture north-
east for 80 feet; at 610 feet a 2-foot zone of
crushed schist and pegmatite is cut and has
been drifted on for 50 feet west of the tunnel.
It strikes N. 80° W, is vertical, and is unmin-
eralized. The Keith vein cut 650 feet from
the tunnel mouth, strikes about east and west,
and dips on an average 50° N. It consists of
about 1 foot of crushed wall rock somewhat
silicified and altered and carrying scattered
crystals of pyrite. '

GREAT NORTHERN VEIN.

The great Northern vein is exposed on the
north side of Mill Creek, just west of its first
branch, about 2 miles northwest of Dumont.
It is opened. by a drift tunnel 1,200 feet long
and by an old, apparently abandoned tunnel
about 30 feet below the present workings.
The country rock is granite gneiss, cut by a
12-foot quartz-bearing monzonite porphyry
.dike striking N. 85° ‘E. The vein follows the
north side of the dike and commonly stands
nearly vertical though in some places it dips
very steeply south. In most places it is a
barren fracture 1 inch to 3 feet wide filled with
gouge and crushed granite gneiss. In'thelast
200 feet of the tunnel some white quartz
partly fills small anastomosing fractures be-
tween the walls. Where the filling is not com-
plete the druses are in places coated with a
thin layer of small yellowish calcite crystals.
About 100. feet from the face of the drift a
sireak of fine-grained galena and'sphalerite
-1 inch wide and 15 feet long occurs near the
center of the silicified vein filling.

As far ascould be learned there has been no
«production from and almost no stoping on this
vein.

TRAIL CREEK AND AREA BETWEEN IDAHO
SPRINGS AND FALL RIVER.

MIAMI TUNNEL.

The Miami tunnel (see fig. 78), which starts
in Dry Gulch near Tdaho Springs at an eleva-
tion of about 7,900 feet, has been idle for some
time and is in fact supplanted by the Big Five
tunnel, which cuts the same veins at greater
depth and offers better transportation facilities.
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At the time of this survey all the machinery
on the property was being removed. The

C
<
<
\\\l~
e
<E

65

/T

—_d

Composite vein
Barren fracture

(Arrows indicate direction of dip)

Note: Wallrockis ldaho Springs
formation except wher:2
otherwise indicated

00 0 100 200 Feet LAGGED

FIGURE 78.—Geologic plan of Miami tunnel.

‘principal veins cut are as follows, the letters

referring to those in figure 78.
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A. Two to three inches of crushed schist
carrying a little disseminated pyrite.

B. A small pyritic vein showing 2 inches of
white quartz and pyrite. Fracturing along the
vein subsequent to mineralization has locally
produced 6 inches of crushed rock and vein
material. The vein is undeveloped.. ‘

C. A zone of fractured schist and pegmatite
14 inches in maximum width. Itis only faintly
mineralized, the wall rock in places carrying
a little disseminated pyrite. A number . of
branch fractures enter the walls and toward the
face of the west drift the vein becomes very
weak. One #-inch tight stringer of galena and
sphalerite was observed.

D. A composite vein, which, about 50 feet
east of the tunnel, is 7 inches wide, comprising
6 inches pyrite and gray quartz and (next the
hanging wall) 1 inch galena and sphalerite in a
gray quartz matrix. The contact of the two is
sharp and regular. The galena-blende veinlet

has locally been cut by small stringers of cherty |

silica.

E. A mineralization along fractures about
parallel to the foliation of the schist walls. At
the west face the vein shows a 3-inch hanging
wall streak of highly silicified schist carrying
disseminated pyrite. A similarstreak 6 inches
wide occurs 3 feet below. In places the vein
narrows to 1 inch of quartz and pyrite.

F. A small tight vein of solid galena, sphal-
erite, and pyrite 1 to 14 inches wide. A nearly
vertical dike of bostonite porphyry showing a
very fine groundmass in which only scattered
feldspar phenocrysts occur lies just north of
this vein. )

@. A l-inch veinlet of quartz and pyrite and
some disseminated pyrite in the bordering wall
rock.

- H. Afracture zone 4 to 6 inches wide, locally
showing a little disseminated pyrite.

I A tight vein of quartz and pyrite 1 to 14
inches wide.

The Edgar vein is cut by the tunnel a short
distance beyond the cave.

BIG FIVE OR CENTRAL TUNNEL.

The Big Five tunnel starts near the road
bridge across Clear Creek at the west end of the
town of Idaho Springs and runs due north.
The tramway from the tunnel continues east-
ward along the south side of Clear Creek to the
mills near the mouth of Chicago Creek, where
much of the oreis treated. In 1911 the tunnel

CLEAR CREEK COUNTY,

357

had been driven 8,975 feet, and had cut four
veins belonging to the Big Five Co. and sev-
eral belonging to others, as shown on Plate
XXI, B (in pocket).

The tunnel cuts mostly schist of the Idaho
Springs formation but also intersects many
small lensés of granite pegmatite, 1 of granite -
gneiss, and 12 porphyry dikes, 9 of which are
of monzonite porphyry and 3 of bostonite.

Most of the dikes are more or less altered and
mineralized. The second dike from the portal
(10 feet south of the Edith S. lateral) is bos-
tonite porphyry, 6 feet wide. The fourth dike
is a monzonite porphyry, 5 feet wide, that oc-
curs 130 feet south of the Edgar vein. It is
much altered and, carries disseminated pyrite
and pyrite coatings along joint planes. ,

The larger veins cut by the tunnel have also
been developed through other workings and
are described elsewhere. Minor veins cut by
the tunnel are described below.

The first vein of any consequence, cut 1,150
feet from the mouth of the tunnel, strikes N.
75° E. and dips 85° N. It consists of 2 feet
of crushed silicified schist carrying dissemi-
nated pyrite, and is separated from the foot-
wall by one-half inch of gouge and from the
hanging wall by a tight slip plane.

The Edith S. vein is cut 1,240 feet from the
portal and has been drifted on for 450 feet east
from the ‘tunnel. The vein strikes about N.
78° E. and dips 75°-80° N, cutting schist, peg-
matite, and bostonite porphyry. The 6-foot
dike of porphyry near by is cut by the vein 140
feet east of the tunnel and from there on forms
the hanging wall. The vein varies from 2
inches to 1 foot in width but averages less than
6 inches. It consists of crushed, somewhat
silicified schist that contains in a few places
abundant disseminated pyrite and in some
places narrow stringers of gray quartz that -
carry pyrite and locally galena. On the whole
the wein so far as developed is not well miner-
alized, the ore being said to run $5 to $18 a
ton in gold, with some narrow stringers that
are reported to assay as much as $20 gold a
ton.

A 4 to 8 inch vein of crushed schist carrying
abundant disseminated pyrite, cut 2,405 feet
from the portal, strikes N. 57° E. and dips 58°
NW. The vein material, which is all more or
less iron stained, is separated from the hanging
wall by one-fourth inch and from the foot-
wall ' by one-half inch of gouge. ‘
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Fifteen feet beyond the vein last described a
4-inch quartz vein carries pyrite and chalco-
pyrite. Above the quartz there are 2 inches of
crushed schist and one-half inch of gouge lies
next the footwall.

The Edgar vein is cut 2,510 feet from the

mouth of the tunnel, and short drifts are run |

both ways on it. (See p. 360.)

An 18-inch zone of crushed altered schist,
100 feet north of the Edgar, carries throughout
a small amount of disseminated pyrite.

The Jenny Lind vein is 3,690 feet from the
portal. A drift east on this vein could be
entered for only 250 feet, though it is said to be

625 feet long. The Jenny Lind vein strikes,

N. 71° E. and dips 32°-52° N. (average about
45°). A-fracture striking N. 21° E. and dip-
ping 63° W., intersected 200 feet east of the
tunnel, is probably the Jenny Lind No. 1 vein.
*The Jenny Lind vein is bent northward by
this fracture and dips 85° W. As far as seen
neither of these veins is strongly mineralized,
both consisting of crushed wall rock in which
minor amounts of pyrite are disseminated.
The Jenny Lind No. 1 measures 20 inches to
4-feet between walls and is said to average
about 0.2 ounce gold and 2 to 6 ounces silver
a ton. )

The Shafter vein is cut by the Big Five
tunnel 4,250 feet from the portal. (See pp.
360-361.) ’

At 40 feet north of the Shafter a 4 to 6 inch
quartz-pyrite vein strikés N. 66° E. and dips
83° NNW. - It has tight slip planes along both
walls.

At 730 feet north of the Shafter vein an
east-west zone of crushed schist about 2 feet
wide carries a little disseminated pyrite. One-
fourth inch of gouge is next the footwall of
this vein, and a 2-inch open watercourse 1s
next the hancrmg wall.

The Strong vein, cut by the Big Five tunnel
5,660 feet from the mouth, is developed by a
lateral that is caved 50 feet west from the
tunnel. The vein strikes N. 75° E. and dips
75°-85° N. The small part of it exposed shows
only a very slight pyritic mineralization. It
varies from 7 inches to 1 foot in width and
consists of crushed silicified .schist carrying
"sparingly disseminated pyrite. The ore is
separated from the hanging wall and the foot-
wall by narrow seams of gouge. Neither the
value of this ore nor the production from the
vein could be learned.
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The Hudson vein, cut 6,445 feet from the
portal, has been opened by short drifts both
east and west. It strikes N. 65° E. and dips
about 65° NNW., cutting schist of the Idaho
Springs formation. It consists of 6 to 12
inches of crushed ard silicified wall rock that
carries more or less abundant disseminated
pyrite and is cut by small stringers of quartz,
galena, and dark sphalerite.

The Good for Nothing and Great Center
veins intersect without displacement 7,000
feet from the mouth of the tunnel. The Great
Center vein strikes N. 47° W. and dips 65° NE.
It consists of 2 to 10 inches of crushed schist
in which there are a lew short, narrow stringers
of quartz and pyrite. The Good for Nothing
vein strikes N. 70° Ii. and dips 60° NNW. It
varies from a tight slip to 6 inches in width
and consists in its wider portions of white
quartz with rather abundant pyrite in coarse
crystals.

The Kentuck vein is cut by the tunnel about

7,320 feet from the portal, and short drifts east
and west have been driven on it. The vein
strikes N. 78° E. and dips 55° NNW. It con-
sists of 4 to 12 inches of silicified schist that car-
ries disseminated pyrite and is cut by a one-half
to 2 inch stringer of galena and dark sphalerite.
This stringer is generally frozen to the hanging
wall, but in some places occupies the center of
the vein.  There has been- very little post-
mineral movement- along the vein, but in one
place a tight slip separates the lead-zinc ore
from pyritic material.

The Lake vein is developed by short drlfts
that leave the tunnel at 8,345 feet. (See pp.
284-285.) _

The Belman vein is cut by the Big Five tun-
nel 8,905 feet from the mouth. In 1911 lessees
were working both east and west from the
crosscut. (See pp. £83-284.) '

The Big Five tunnel is 8 by 8 feet in cross sec-
tion for its first 1,850 feet, beyond which it is of
single-track width, with the exception of
switching room. at several points. Driving is
done by air drills, and ventilation beyond the
Shafter vein is maintained by fans and air pipe.
The power house, offices, etc., are near the
tunnel mouth.

MAYFLCWER TUNNEL.

The Mayflower tunnel, on the south side of
Clear Creek about 1} miles west of the central
part of the town of Idaho Springs, has been
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described in detail by Spurr and Garrey.! The
vein is evidently of the composite type. Spurr
and Garrey regarded the pyritic mineralization
as later than the galena-sphalerite mineraliza-
tion. This is the reverse of the relationship
observed in most of the composite veins of the
district, but as the workings were inaccessible
at the time of this survey the writer had no
opportunity of checking their conclusion.

CROCKET VEIN.

The Crocket vein is developed by a tunnel
on the north side of Clear Creek near the mouth
of Hukill Gulch and by a shaft on the hillslope
above at an elevation of about 7,800 feet.
The tunnel is about 550 feet long, mostly on
the vein, which strikes about N. 50° E. and
dips 55°-60° NE. The wall rock is mainly
schist of the Idaho Springs formation, but in
places is monzonite porphyry The vein cuts
through the porphyry in one place and the
distr 1but10n of the porphyry underground and
on the surface shows that it is a dike nearly
parallel to the’course of the vein. In general,
_ the vein is & zone of fractured rock impreg-

nated with pyrite and varies from a few inches
to 24 feet in width. Where the vein cuts
through the porphyry it becomes a single
tight fracture filled with quartz and fine pyrite.

.In one place a tight veinlet one-half inch to 1}
inches wide shows galena, sphalerite, and
pyrite.

Sampling-works assays of 14 lots of smelting
ore shipped between 1891 and 1902 show gold
0.4 to 1.8 ounces, silver 13.2 to 88 ounces, copper
(wet) 2.1 to 8.5 per cent, zinc 8 per cent or less,
silica 21 to,52 per cent. The notable feature
of the assaysis their high copper content, which
is normally 3 to 7 per cent.

CENTENNIAL-TWO KINGS VEIN.

The Centennial-Two Kings vein outcrops on
the west side of Hukill Gulch and is developed
by the Centennial tunnel and Two Kings shaft,
about one-fourth mile above the mouth of the
gulch. The tunnel starts as a crosscut running
nearly north, intersects the vein 75 feet from the
portal, and continues 115 feet beyond. A
drift on the vein 330 feet long connects with
the tunnel and also with the shaft. - No work

1 Economic geology of the Georgetown quadrangle, Colo.: U, S. Geol.
Survey Prof. Paper 63, pp. 365-366, 1908.
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has been done below the tunnel level. The
workings are all in schist of the Idaho Springs
formation.

The average strike of the vein in the tunnel
is about N. 60° E. and the average dip 70°
NW. This or a closely parallel vein is trace-
able northeastward into continuity with the
Edgar vein. The mineralization is in the main
pyritic but locally galena-blende ore is promi-
nent. A typical exposureof the pyritic portion
about 280 feet northeast of the shaft showed,
frozen to the hanging wall, 6 inches of gray
quartz containing scattered quartz crystals
below which came 3 inches of schist more or

lessimpregnated with pyrite and, next the foot-

wall, a band of nearly solid pyrite one-half to
1 inch wide. Ore from the shaft shows double
mineralization, portions of the vein consisting
almost exclusively of pyrite, chalcopyrite, and
gray quartz and other portions consisting of
galena and sphalerite with subordinate pyrite.
The presence in one specimen of a band of
comb quartz separating the two types of ore
shows that they were not formed contempo-
raneously.

Few data are available in regard to the value
of the ore. According to sampling-works
assays quoted by the company six lots of smelt-
ing ore, aggregating about 18 tons, shipped in
1911, showed 1.08 to 2.84 ounces of gold and
11 to 24 ounces of silver.

As the property has been actively developed
only for a short time the gross production is
small.

U. S. TUNNEL.

The U. S. crosscut tunnel, starting on the
west side of Hukill Gulch at an elevation of
8,050 feet, is 600 feet long and bears N. 26° W.
The country rock is schist of the Idaho Springs
formation, cut by three monzonite porphyry
dikes, one of which is 8 feet wide and 140 feet
from the portal, another 10 feet wide and 350
feet from the portal, and the third, 3 feet wide
and 550 feet from the portal. Three fracture
planes, cut in the central part of the tunnel, are
all nearly parallel to the schistosity, which
strikes N. 80° to 85° E. and dips 60°-70° N.
All of them are practioally barren gouge-filled
fissures, carrying in most places a little dis-
scmmated pyrlte At one place 2 inches of
quartz carrying a minor amount of pyrite was
seen frozen to the hanging wall.
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EDGAR VEIN.

The Edgar vein, which cuts across Hukill
Gulch at an elevation of about 8,125 feet, is in
alignment with and may be the eastward con-
tinuation of the Centennial-Two Kings vein.
The developments near the head of Hukill
Gulch include four drift tunnels and three
shafts, the lowest of which reaches 250 feet
below the lowest tunnel level. Most of these
workings were inaccessible because of caving,
The vein is also cut by the Big Five tunnel, but
the laterals there are caved 130 feet from the
tunnel.

The wall rock is mostly schist of the Idaho
Springs formation, but is monzonite porphyry
at one place in the Hukill Gulch workings.

The Edgar vein strikes N. 65° E. on the aver-
age and dips 70°-85° NW. It consists of
crushed wall rock, slightly silicified, from a few
inches to 3 feet in width, containing more or
less abundantly disseminated pyrite. In the
tunnels subparallel stringers of galena and sphal-
erite traverse the vein where it cuts the mon-

zonite porphyry, and the porphyry between

these veinlets contains abundant disseminated
pyrite and some sphalerite and galena. Though
no galena and sphalerite were observed in the
short length of this vein exposed in the Big
Five laterals, their presence at this depth is
shown by the following assays:

Assays of ore from Edgar vein in the Big Five tunnel lateral.

Gold. Silver. Lead. Zinc.
Ounces. | Ounces. | Per cent. | Per cent.
0.51 39. 50 17. 00 10
.48 67. 20 26. 50 15.

Sampling-works assays of 176 tons of smelt-
ing ore sold from 1898 to 1909, inclusive, show
an average content of gold 0.6 ounce and
silver 16.07 ounces per ton. In these lots cop-
per-was from less than 1.5 to 6.5 per cent, lead
59 per cent or less, and zinc 16 per cent or less.

According to Raymond,! ore obtained in the
early seventies carried much more silver than
any now obtained, first-class ore averaging 0.5
ounce gold and 80 ounces silver and seldom
~ less than 45 to 50 per cent of lead. Some lots
of ore carried as much as 165 ounces of silver

1 Statistics of mines and mining in the States and Territories west of
the Rocky Mountains, 1871, p. 350, 1873.
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per ton. The high silver content in the upper
levels was probably the result of downward
enrichment. '

The gross production is not known.

SHAFTER VEIN.

The Shafter vein runs northwestward across
the middle portion of Hukill Gulch, about half
a mile north of its junction with South. Clear
Creek. It is developed by the Shafter, Fair-
mont, and Summit shafts, by the Adit and
Waterbury drift tunnels, and-by the Anon and
Shafter crosscut tunnels. -On the Shafter
ground there are said to be 10,425 feet of
drifts on the vein. The Shafter shaft is 893
feet deep on the dip of the vein and connects
by a lateral, which follows the vein, with the
Big Five tunnel (4,250 feet from the portal)
The Fairmont shaft is 464 feet deep and is
connected with the first, second and third
levels of the Shafter.

The vein between the Shafter and Fairmont
shafts has been largely stoped out to the sev-
enth level, and east of the Shafter shaft it has -
been extensively stoped for 300 to 400 feet to
widths of 2 to 7 feet. On account of the open
character of some of these stopes many of the
levels can be enterec for short distances only,
and those that are accessible contain only small
pillars or relatively barren stretches of vein
that have not been mined.

The wall rock is schist of the Idaho Sprmgs
formation injected by granite pegmatite. A
35-foot dike of monzonite porphyry that runs
about parallel to the vein and 200 feet south of
1t is shown both in the Anon and the Big Five
tunnels but is obscured on the surface by the
extensive dumps.

The Shafter vein strikes from N. 40°-60° E.,
the average bearing of the drifts being about
N.47° E. In some places the vein dips as low
as 65° NW. and in others it stands vertical, but
in general 1t dips 78°-30° NW. This strike and
-dip are nearly parallel to the foliation of the
schist wall rock. The vein varies from a few
inches to 10 feet in width, though most of the
stopes, carried the full width of the vein, are
from 2 to 4 feet wide. The vein consists of
crushed silicified schist and pegmatite with
abundant disseminated pyrite, cut by stringers
of white quartz and pyrite with a little local
light-colored chalcopyrite. These stringers are
in general 2 to 5 inches wide, though in some
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places they attain a width of 2 feet. On the
seventh level the stopes were originally 6 feet
wide, but in 1911 it was found that the hanging
wall was mineralized for ‘at least 10 feet beyond
what was originally considered the vein. The
same conditions have since been found on the
third level near the Fairmont shaft.

Later veinlets of chalcopyrite, galena, sphal-
erite, and a little tennantite have been formed
in openings in the dominantly pyritic Shafter
vein, particularly west of the Shafter shaft and
above the fifth level. Few of these veinlets
exceed 2 inches in width, and most of them are
less than 1 inch. They apparently favor the
hanging wall of the vein, and in some places are
frozen to it and separated from the pyritic ore
by a narrow seam of gouge. In other places the
later minerals are found in veinlets cutting the
pyritic ore or forming a matrix around fragments
of pyrite and quartz. Polished sections show
relations similar to those noted in ore from the
Specie Payment vein. (See figs. 9 and 10, p.
113.) Above the fifth level fracturesin the chal-
copyrite are coated with secondary chalcocite.
The lead.and zinc sulphides are most abundant
above the second level, though they are present
in the ore from a stope above the Big Five
tunneél on the eighth or lateral level. These
narrow stringers constitute the richest ore in
the mine; a #-inch streak. in a stope 550 feet
west of the shaft on the third level is said to
carry as high as 17 ounces of gold per ton.

According to sampling-works assays the
average content of 1,428 tons of smelting ore
shipped in 1909 and 1910 was gold, 1.14 ounces,
and silver, 5.75 ounces. The copper content in
many shipments was less than 1.5 per cent, but
in many others was 3 to 4 per cent, and in some
6.9 per cent. Most of the shipments do not
show lead or zinc in commercial amounts.
Where lead is present it is accompanied by
unusually high silver values. Sampling-works
assays of 243 tons of smelting ore from the
Shafter vein within the limits of the Refuge
claim, shipped in 1908-1910, show gold, 1.33
ounces; silver, 1.63 ounces; copper, usually
below 1.5 per cent, and no lead and zine.

SUMMIT TUNNEL.

The Summit tunnel, on the west side of
Hukill Gulch, at an elevation of 8,350 feet,
forms apparently the continuation of the
Refuge-Shafter lode. The tunnel is caved 150
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feet from the portal, but in the distance ac-
cessible it exposes two northeast-striking veins.

‘These veins are nearly parallel and show sharp-

walled stringers of pyritiferous quartz, 4 inches
in maximum width, bordered by more or less
silicified schist cut by very minute ore stringers.

BULLION KING MINE.

The following account of the Bullion King
mine is quoted from the report of Spurr and
Garrey.!

The Bullion King mine is located at an elevation of over
8,400 feet near the top of the north slope of the ridge sepa-
rating Clear Creek from Spring Gulch, about 1,700 feet
south 20° west of the ore house of the Stanley mine. An
underground study of this mine was not made, as the
openings to the mine were closed and the owners were not
to be found. * * *

The vein seems to have a general north 55° east trend.
It is probably a branch of the Little Mattie-Newton system
of veins and joins the vein along the porphyry dike, which
is located farther southwest. It is probably also the same
vein as is developed in the Mayflower mine to the north-
east.

The low-grade ore found on the mine dump contains
galena, pyrite, and black sphalerite, and occurs as small
seams running through granite and pegmatite or as a
cementing material inclosing angular fragments of the same
rocks. A few small specks of tetrahedrite or polybasite
were also found associated with the galena.

Considerable ore is reported to have been obtained from
the Bullion King workings. .

Sampling-works assays of three lots of smelt-
ing ore shipped from the Bullion King mine in
1902-3 are as follows:

Samﬂing-wm‘ks assays of ore from Bullion King mine, -

1902-3.
“Cop- |°
Ore. |Gold. |Silver.| per [ Lead. | Zinc. {Silica.| Iron.
(wet).| -
Netlbs.| Oz. | Oz. |P.ct:| P.ct. |P.ct.|P.ct.|P.ct
8,864 | 0.08 | 32.40 | 4.60 | 33.20 12 ool
118,266 | .22 | 25.30 | 2.50 [ 13.70 | ..o |oeaai]aiennn
31,732 ( .18 | 18.80 | 2.80 | 21.50 12 40 4

STANLEY MINE.

The Stanley mine is in the valley of South
Clear Creek just west of Idaho Springs. Its
history, development, and geologic features
have been described at length by Spurr and
Garrey,” and the portions of the mine accessible
for study at the time of the writer's visit

1 Economic geology. of the Georgetown quadrangle, Colo.: U. 8. Geol.
Survey Prof. Paper 63, pp. 364-365, 1908.
-+ 2Idem, pp.341-349.
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revealed no significant facts not presented by
these writers. The most significant geologic
feature of the mine is the occurrence at several
places of biotite-latite porphyry which is not
only younger than bostonite porphyry but
younger than the mineralization as well, as
conclusively shown by Spurr and Garrey. - In
only one other mine in the quadrangle (the
Blue Bird mine, near Nederland) was porphyry
younger than the mineralization noted. The
writer observed the latite porphyry in contact
with bostonite porphyry on the third level of
the main shaft workings, but the mutual age
relations at that place were obscure.

The following sampling-works assays of
smelting ore shipped in 1910 give some idea of
the ore mined in recent years:

Sampling-works assays of ore from Stanley mine, 1910.

Ore. Gold. | Silver. | Copper: | Lead. | Zinc.
Net lbs. | Ounces. | Ounces. | Per cent. | Per cent. | Per cent.
5,450 0. 40 18.60 |.comoifiiieia e
12, 700 .18 b2 [ 20 PR PRSI P
3,770 131} 14.20 |oeeeneee]ommnnnacilonnnan.s
25, 150 42 670 | e
35,070 .94 | 13.00 2.9 12.0 3.0
8,610 1.24 87 (N R P
20, 840 .62 11.70 1.4 11.2 4.6
26, 210 1.06 | 21.70 2.4 . 5.0
23, 620 .37 9.00 1.3 5.0
24, 750 J181  7.00 ..
6,390 77| 24.90
7,520 .91 10. 70
26, 730 1. 00 19:80
2,230 2.00 | 30.00
21,130 1.46 | 19.50
39,160 .75 | 19.80
26, 660 1.23 18. 50
37,840 1.28 | 25.20

The average content of the smelting ore
shipped in 1910 was gold 0.85 ounce, silver
15.3 ounces, copper 0.70 per cent, and lead 1.4
per cent.

The total gross production is said to have
been about $3,650,000.

SALISBURY VEIN.

The Salisbury vein and the development on
it have been described by Spurr and Garrey !
and need not be repeated in this report. In
1911 some work was bemg done by lessees
above the tunnel level in stopes where small
stringers of galena-sphalerite ore clearly cut
the original pyritic vein.

According to sampling-works assays the
average metallic content of 140 tons shipped

GEOLOGY OF GILPIN, CLEAR CREEK, AND BOULDER COUNTIES, COLO.

from 1908-1910 was gold 0.84 ounce and silver
8.91 ounces. The percentage of copper in
most shipments was too small to be paid for,
but occasionally reached 11 per cent; several
shipments showed 2 to 3% per cent. Lead is
occasionally present to the extent of 4 to 23
per cent. Zinc is usually not determined, but
one assay showed & per cent. The percentage
of silica in seven shipments ranged from 40 to
70 per cent.
CARDIGAN VEIN.

The Cardigan vein, in Cardigan Gulch -about
a mile west of Idaho Springs, is developed by
three drift tunnels at different elevations on
the mountain side and by a connecting shaft.
Most of the workings are inaccessible, but the
following description of the vein is given by
Spurr and Garrey:?

Near the shaft on the lower level, where two nearly
parallel leads were noted, the vein consists of leads of
crushed gneiss and clay 2 inches to 1% feet in width. In
places these leads contained vein quartz and pyrite. The

general trend of the vein, a3 seen from the mine maps, was
about N. 60° E. and the dip about 40° N'W.

The most abundant ore on the dump con-

| sisted of pyrite and chalcopyrite in a matrix

of quartz and some calcite. Thin coatings of
secondary chalcocite occurred along fractures
in the chalcopyrite. Some galena and sphal-
erite lined vugs in the pyritic vein or formed
small stringers in rather sharp contact with
the pyritic ore. The mineralization plainly
belongs to the composite type.

Excellent exposures of typical bostonite
porphyry occur near this vein.

Sampling-works assays of six shipments of
ore in 1898 and 1909 show gold 0.7 to 2.9
ounces, silver 6.6 to 27.25 ounces, copper 1 to
5.5 per cent, silica 36 to 58 per cent. A lot
of 560 pounds shipped in 1898 sampled gold
5 ounces, silver 51 ounces, copper .4 per cent,
silica 36 per cent.:

ENGLAND MINE.

The following data-on the England mine is
in part from the report of Spurr and Garrey.®
The England mine consists simply of a tunnel
whose portal is at an elevation of 8,550 feet a
little more than a mile due west of Idaho
Springs. The wall rocks of the vein consist
wholly of granite gneiss and pegmatite, but

1 Op. cit., p. 354.

2 Idem, p. 353. . 31dera, pp. 352-353 and fig. 134.
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two dikes of bostonite porphyry outcrop a
short distance to the east.
The strike of the vein, which is developed by a drift ap-
proximately 400 feet in length, is about 8. 60° W., and its
dip is about 45° t0 50° NW. The vein is not an especially
strong one, being formed of a series of connected minor
fractures. Locally, the vein consists of a series of string-
«rs of quartz, here and there showing comb structure, in
gneiss; elsewhere it consists of gray quartz containing a
few angular fragments of wall rock, and showing some
little replacement by mineral. .The vein is only slightly
mineralized, but in places carries a little ore consisting of
galena, pyrite, quartz, and both brown and resin zinc
blende.

GLADSTONE VEIN.

The Gladstone vein is developed by a tunnel
and shaft on‘the south side of Clear Creck, near
the mouth of Cardigan Gulch, about a mile west
of Idaho Springs. The tunnel, which is about
630 feet long, is entirely in Idaho Springs
formation-and pegmatite. The following de-
scription is quoted from Spurr and Garrey:*

The main vein strikes about N. 65° E. and'dips from 60°
to 70° NW. The vein consists of a quartz lead, ranging
from 2 inches to over a foot in width, which locally is
‘made up solely of quartz with a little pyrite, though else-

‘where it is composed of quartz, pyrite, galena, and brown
sphalerite.

About 370 feet from the mouth of the tunnel

‘the main vein is joined from the west by a clay lead sev-
-eral inches wide, which runs in contact with the vein for
about 50 feet and then crosses it and disappears in the
footwall. .-

Since Spurr’s description was written devel-
opment has been carried below the tunnel
{evel by a winze 85 feet deep and 100 feet from
the tunnel portal, and by a shaft sunk to an
equal depth just outside the portal. A second
level about 75 feet below the tunnel level con-
mects the new shaft with the old winze, and
extends 155 feet beyond, making its total
length 265 feet. Much stoping has been done
between the two levels.

- As exposed in the stopes and the second
level the vein lies approximately parallel to the
planes of foliation of the schists. At one
place the vein is 2 inches wide and is frozen to
the walls. It consists of pyrite, chalcopyrite,
gray copper, and some galena in a gangue com-
posed of white quartz and some calcite. At
another place the vein shows 7 inches of frac-
tured schist next the footwall, succeeded by
2 to 4 inches of gray to white quartz carrying

1 Op. cit., p. 353.
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pyrite and chalcopyrite, and is traversed by a

.| more or less definite band of galena and sphaler-

ite 13 inches wide. A specimen from an ore
bin showed a small amount of bornite inti-
mately intergrown-with galena. Postmineral
movement along the vein has in places crushed
the galena and chalcopyrite to an aggregate of
very fine grains of luster much duller than the
normal.

As at many other mines in the district, the,
geologic evidence suggests two mineralizations.
Films of native copper have been deposited by
mine waters along seams in some of the ore,
but otherwise no evidence of downward en-
richment was seen.

About 320 feet from the portal a crosscut to
the west cuts a vein at 45 feet from the Glad-
stone vein and another at 70 feet. The vein
cut at 45 feet strikes N. 60° E., dips 70° W.,
and may be a branch of the Gladstone. It
shows 1 to 2 inches of gray quartz and pyrite
frozen to the walls. The vein cut at 70 feet
strikes N. 30° E. and dips 35° W. It shows
3 to 4 inches of somewhat crushed schist next
the hanging wall, followed by 2 inches of some-
what vuggy white quartz carrying pyrite.
Neither of these veins has been worked to any
important extent.

Smelting ore shipped in 1908 contained gold
1.25 to 1.65 ounces and silver 5 to 14 ounces;
that shipped in 1911 contained gold 0.5 ounce
to 8.82 (mostly 2 to 3) ounces, and silver 6 to 50
(mostly 10 to 20) ounces. Copper in the 1911
shipments ranged from 1 to‘11 per cent, though :
2'to 5 per cent was more common.

1

DONNA JUANITA VEIN.

The small Donna Juanita vein, about 300
feet northwest of the Gladstone vein, strikes
N. 65° E. and dips 40° NW. It is developed
by a small tunnel 250 feet long that was inac-
cessible at the time of this survey.

READY CASH .VEIN.

The Ready Cash vein is developed by a shaft
36 feet deep about 175 feet northwest from the
mouth of the Gladstone tunnel. A drift 50
feet long extends southwest from the shaft
along the vein, which strikes N. 60° to 65° E.
The footwall streak dips 45° NW. and consists
of 6 to 10 inches of silicified schist impregnated
in various degrees with pyrite. An,irregularly
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bounded band one-half to 14 inches wide is a
" black powdery aggregate apparently of crushed
sulphides. The footwall vein is said to run
about $8 per ton. The hanging-wall streak,
which lies about 6 feet above and about par-
allel to the footwall streak, consists of 10 inches
of more or less silicified schist, carrying dis-
seminated pyrite and cut by veinlets of white
quartz and pyrite three-fourths inch in maxi-
mum width and by others of galena, sphalerite,
chalcopyrite, and pyrite one-half inch in maxi-
mum width. The hanging-wall streak is said
to have an average value of about $28 a ton.

A. MAUDE MUNROE VEIN.

The A. Maude Munroe vein is developed by a
drift tunnel about 400 feet long, with portal on
the north side of Clear Creek about three-
fourths mile west of Idaho Springs. . The vein,
which is of the pyritic variety, was not studied
underground. The following sampling-works
assays of lots of smelting ore and concentrates
shipped between 1891 and 1898 give some idea
of the ore.

Sampling-works assays of ore from A. Maude Munroe vein.

Ore. | Gold. |Silver. ?glg{’fr Silica.

Net lbs. Ounces. Ounces.| Per ct. | Per ct

5,584 | 1.08|13.50 |-e... foee....

2,982 .90 1 22.00 |....... 23

Smelting ore. ... 230 .40 17.00 |....... 65
1,720 | 2.65|24.00 |- ...l......

7, 500 .42 6.00| 2.65 61

4732 .95]19.30 |....... 13

Concen"ates--"{ 2,924 | .55 | 2.50 |....... 18

'LOST VEIN.

The Lost vein outcrops on the south side of
the ridge between South Clear Creek and
Georgia Gulch. It is developed by a 690-foot
drift tunnel, which starts 300 feet east of
Georgia Gulch below the wagon road on the
north side of Clear Creek. A crosscut 440 feet
from the mouth extends 80 feet south to a sec-
ond vein, which has been followed 150 feet.
The country rock is Idaho Springs formation.

The Lost vein strikes about N. 75° E. and
dips 60° N. near the mouth of the tunnel and
65° N. in the last few hundred feet of it. The
vein at the end of the crosscut strikes N. 47°
E. and dips 70° NW. Both veins have small
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branches near the ends of the drifts. Both
are small fractures, the Lost vein being no-
where over 8 inches (commonly about 2 inches)
and the other vein 2 to 5 inches wide.

The mineralization of the two veins is simi-
lar. A small stringsr of quartz with some py-
rite is more or less continuous throughout the
main vein, usually next the footwall. On
either side of the quartz, though more often in
the hanging wall, the schist is somewhat
crushed, bleached, and sparsely impregnated
with pyrite. In the south vein the quartz is
absent, but the crushed schist is somewhat -

mineralized.

No stoping has been done on either vein.
One small lot of ore shipped in 1910 shows 0.2
ounce gold and 3.2 ounces silver, amounting to
less than $6 per ton.

LITTLE SIZ. TUNNEL.

The Little Six tunnel, on the east side of
Georgia Gulch about three-eighths mile north
of South Clear Creek at an elevation of 8,050
feet, trends generally southeast for 425 feet to
where a cave blocks further advance. Its ex-
tent beyond the cave is not known. At 320
feet from the mouth a dri’t runs east-northeast
for 360 feet. The rock exposed in all the
workings is schist of the Idaho Springs forma-
tion, in some places highly injected by granite
pegmatite. The mouth of the tunnel is in a
dike of monzonite porphyry, which runs north.
and is not elsewhere exposed.

The northwest-southeast part of the work-
ings follows a barren tight fracture which in
many parts is traced with difficulty and is no-
where wider than half an inch. The drift at
320 feet is on a 2 to 10 inch fracture that
strikes N. 72° E. and dips about 70° N. In
its wider portions it is filled with barren crushed
schist, in places sparsely impregnated with
pyrite and in its narrow portions by gouge that
is locally mineralized.

.WYANDOTTE TUNNEL.

The Wyandotte tunnel is on the east side of
Georgia Gulch three-eighths of a mile north of
South Clear Creek. A crosscut tunnel 140 feet
long intersects two veins. A drift N. 45° E.
on the Lilly vein is 900 feet long and another on
the Gold Dust vein runs N. 75-87° E. and is 680
feet long. The country rock throughout is



‘CLEAR CREEK COUNTY,

Idaho Springs formation in some places in-
truded by much granite pegmatite.

The Lilly vein dips 65° N. and is not well
mineralized except for 130 feet near its junction
with the Gold Dust vein. In most places it
consists of 1 inch to 4 inches of barren gouge or
crushed wall rock impregnated with pyrite.
Near the junction the vein broadens to 14 or 18
inches with 2 to 4 inches of white quartz and
coarse pyrite below the hanging-wall slip. The
remainder of the filling is crushed, somewhat
silicified schist carrying disseminated pyrite.

The Gold Dust vein for 410 feet from the
tunnel is a small barren fracture dipping
60°-70° N. and commonly containing 2 to 3
inches of crushed sclnst between walls that are
bleached and in places silicified for 1% to 2
inches., In a few places a little pyrite is dis-
seminated in the vein filling and at one place
a l-inch stringer of white quartz and coarse
pyrite was noted

There has been a little stoping on the Lﬂly
vein for 130 feet northeast of the junction and
on the Gold Dust for 50 feet. Sampling-works
assays of several lots of smelting ore shipped
from the Wyandotte tunnel are as follows:

Sampling-works assays of ore from the Wyandolle tunnel.

Dute. | Ore. | Gold. | Silver. | QOPPEr| ilica,
Net lbs. | Ounces. | Ounces.| Percent. | Percent.

2,058 | 1.85| 7.00|........|........

6.392 293 10.00| 4.90 25
1801-1898...1{14,538 | 8.20! 11.50] 7.65 23
18984 | 267| 10.20] 5.50 19

. 8270 | 2.60| 17.00| 11.50 22
1901 { 5,368 | 1.21| 7.70| 5.40 28
beeeeseUB702 | 1,49 6.60 | 4075 30

Shipments made in 1908 and 1909 were com-
paratively low grade, the gold ranging from
0.16 to 0.4 ounce and the silver from 0.5 ounce
to 2 ounces. In 1911 the tunnel was being re-
opened after several years of idleness.

JOSEPHINE AND BARBER & ELLIOTT 'VEINS.

The Josephine and Barber & Elliott veins on
the south side of Clear Creek about a mile west
of Idaho Springs were not visited during this
survey. They were studied by Spurr and
Garrey * to whose report the reader is referred.
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LINCOLN AND SOUTH LINCOLN VEINS.

The Lincoln and South Lincoln veins, on the
south side of Clear Creek about a mile west of
Idaho Springs, have been described by Spurr
and Garrey,? and as there had been no im-
portant developments since their survey the
‘mines were not reexamined. _

Sampling-works assays of smelting ore
shipped from 1888 to 1902, inclusive, show that
the metal ¢ontent of the ore is very variable.

Sampling-works assays of ore from the Lincoln and South
meoln veins,

Cop-
Ore Gold, | Silver. pe}; Lead.| Zinc. | Silica.

' (wet)

Net lbs. | Ounces. | Ounces. | P.ct. | P.ct. [ P.ct. | P.ct
1, 068 0.35 | 40.00 |...... 10 22 |......
7,454 5.90 | 13.40 | 4.70 |... .. faeeai]an.n
9,876 | 1.24| 3.22 [ .. ... iiiill 12.0

13,320 1. 68 370 |o oo 37.0
8,414 1. 49 4.40 |1 3.20 [-.....)...-.. 32.5

The vein is apparently of the composite.
type, certain portions being largely pyritic and
other portions carrying abundant galena and
sphalerite.

ORO-MORNING STAR VEIN.

The Oro-Morning Star vein crosses the ridge
between Oro and Georgia gulches and is devel-
oped by two shafts, the Oro near the bank of
Clear Creek and the Morning Star in Georgia
Gulch at an elevation of about 8,350 feet.
Two tunnels have been driven, the longest of
which, the Syracuse tunnel, connects with the’
Morning Star shaft. The WOlkmgs were not
entered. The following are samphng~w0rks
assays of a few lots Qf smelting ore shipped
between 1891 and 1894:

Sampling-works assays of smelling ore from the Oro- Morn-
ing Star vern.

Ore. Gold. Silver. (2%%1;;'? Silver.
Net 1bs. Ounces. Ounces. | Per cent. | Per cent.
12, 450 1.50 24. 00 1. 00 48
16, 350 1.30 22. 50 1 50 43

5,718 0. 60 1300 |ooonte e,

7,435 1.45 - 24. 50 2. 00 |..........

The ore is apparently of the pyritic type.

! Op. cit., pp. 356-358.

2 Op. cit., pp. 354-356.
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METROPOLITAN TUNNEL.

The Metropolitan crosscut tunnel starts at
an elevation of about 7,750 feet near the
mouth of Trail Creek and runs S. 23° W. for
about 2,600 feet, S. 45° E. for 180 feet, and
S. 28° W. for 330 feet to the face. The tunnel
is headed for the Metropolitan vein, which
crops out in Spring Gulch,® and .in. October,
1911, was said to extend to within 1,100 feet
of the Metropolitan shaft.

The wall rock of the tunnel is schist of the
Idaho Springs formation and a few small
masses' of granite gneiss. A dike of altered
porphyry, probably bostonite, is cut at 250 feet
from the portal and another dike, of bostonite
porphyry, at 2,020 feet. The northernmost
dike could not be found on the surface, although
a special search for it was made. .

The only vein of importance cut by the
tunnel enters from the east wall about 750
feet from the portal and passes into the west
wall 870 feet from the portal. It strikes about
N. 20° E. and dips 35° W. As exposed in the
tunnel the vein shows 2 to 3 inches of gray
quartz carrying abundant pyrite and bounded

on one or both sides by several inches of gouge.

It has not been worked. Ore from this vein
found on the dump showed some_chalcopyrite
and sphalerite and a little galena in addition to

the pyrite.
HOOSAC TUNNEL.

The Hoosac tunnel, which was started about

1908 on the north side of Clear Creek, a little

east of its confluence with Fall River, develops
the Rising Sun, Martha Perks, and Hoosac
veins. (See fig. 79.) _

The Hoosac vein is a somewhat irregular zone
of fracturing and mineralization with general
east and west trend. In places it follows the
contact between monzonite porphyry and peg-
matite but elsewhere intersects both these
rocks. In places the mineralization consists
only of a dissemination of pyrite in fine grains
in pegmatite and porphyry, evidently a result
of metasomatic replacement by mineralizing
solutions penetrating along minute fractures
‘and working out into the wall rock. In other
parts the mineralization assumes the form of
‘well-defined veinlets bounded by altered wall
rock carrying disseminated pyrite. At the
east face of the drift a vein 3 inches wide at the

1. 8. Geol. Survey Prof. Paper 63, p. 352, 1908.
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contact between pegmatite and porphyry con-
sists of quartz and pyrite and sends off narrow
branches into both the pegmatite and porphyry.
Some of the pyritic veinlets show small vugs
lined with crystals of quartz and pyrite. At
several points in the drifts on this vein a 1-foot-
unmineralized friction breccia is exposed.

Metasomatic alterations along the Hoosac
vein were studied in two thin sections. The
first showed. mineralized granite-pegmatite in
which the principal changes were the develop-
ment of sericite and pyrite. The original min-
erals of the pegmatite appear to have been
quartz, orthoclase, muscovite, and a little pla-
gioclase. Sericite is largely confined to the
feldspars, where it is usually most abundant in
bands parallel to the cleavages. Pyrite may be
inclosed either by felclspar or quartz crystals or
may lie between them in grains, most of which.
are irregular and inclcse small masses of quartz
and sericite, but a few of which show crysta,l .
outlines. Calmte is developed sparingly in ag-
gregates of minute greins.

The second thin section studied was of bos-
tonite porphyry adjacent to the veins. The.
rock consisted originally of anorthoclase laths.
in somewhat fluidal arrangement, with some
interstitial quartz. The.metasomatism has not.
been severe. Sericite has been developed in the
feldspar, aggregates of minute carbonate grains.
are moderately numercus, and there are a fow
small grains of pyrite.

The Martha Perks vein, as e\posed in the:
east drift, cuts solely gr anlte gneiss, but in the.
west drlft it follows for some distance the south
side of a monzonite porphyry dike and at two
places cuts through the porphyry. The miner-
alization is entirely pyritic. The vein ranges.
from 3 to 6 inches in width and is formed for the-
most part by replacemer:t of the wall rock along’
a zone of fracturing. About 215 feet east of the
tunnel the Martha Perks fracture abuts against.
a mineralized fault. The mineralization, which
is continuous with that of the Martha Perks.
vein, shows that the fault is not entirely post-
mineral, although it may have undergone some-
movement subsequent to mineralization. The.
vein shows 3 to 6 feet of more or less silicified -
granite gneiss traversed by small seams of py-
rite and carrying more or less fine disseminated
pyrite. Several fracture planes parallel to the.
trend of the vein and showing slickensides but.
little gouge are commonly present.
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The Rising Sun vein, which is followed by the
Hoosac tunnel for about 570 feet from the por-
tal, is commonly 3 to 8 inches in width. Atits
casternmost exposure .the . vein proper is 6
inches wide and consists mostly of pyrite irreg-
ularly associated with some gray and white
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schist now thoroughly consolidated. In places
the vein shows 5 to 8 inches of white quartz un-
mixed with sulphides. The vein is later than
the dike of bostonite porphyry, cut about 320
feet from the portal, for stringers of pyrite
traverse the porphyry. The Rising Sun vein is
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FIGURE 79.—Geologic plan of Hoosac tunnel. Surveyed by pacing and hand compass.

quartz gangue. Below the vein the granite
gneiss for 4 to 5 feet carries a little dissemi-
nated pyrite and is traversed by small string-
ers of pyrite. Above the vein an unmineralized
streak 1% feet wide is apparently composed of

fragments of pegmatite in a matrix of ground
the only one on which any important amount
of stoping has been done.

The production of the Hoosac tunnel has
been small and few details were available.
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Boulder County Hill, 0res of . .. .....cooviiiiiniiiiiiiiiianen..s 182-185
Boulder County mine, dikesin.. .. 51,52,182-183

featuresof ..............

ores of..

view o

wall rock of, alteration of..
Boulder Nest vein, features of . ..............c.ooiiiiiiiaiiais

. Boulder Park, mines near
Bourbon vein, features of.
Breed mill, equipment Of .. ... c...uueeerataniiaiiiiiaa s
Bride vein, features 0f ... .. .c.veuenuinerere et
Brooklyn mine, features of . .

Buckeye mine, featuresof.............cc.ooo.ls
Buell mine, gold from. ... cveeeeenniiiiiiiiiiiiiiiaiiiieaaeaaans
Bull Hill, Mine ON. .. .ot iit i ia et caicaeaa e aaa s 326
Bullion King mine, features of....................ocoooioiiii.s ' 361
Bullion tunnel, features of...............oooiiiint et 202-203
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Burchard, H. C., on Alice mine placers........ccocoveeeieninnnnn 120
Burroughs vein, features of.. ) 97,229-230
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Buttermilk Gulch, minesof............oooiiiiiiiiiian 297,300-301
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Caledonia vein, features of cu..euee oo eeiiiii i iaaaaae
Calhoun mine, features of. . .
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figure Showing. ..ceveeeenn e

pitchblendefrom.......occeeeeiiiiiiill,

California milling, type of

California-Gardner-Hidden Treasure lode, features of. 97,102,137, 233-234
California vein, features of.........coooiiiiiiiiiiiiiiiiiinnaaan. 95,306

Cap the Climax vein, character of 329
Carbonates, éffect of, on silver precipitation............ 140-141,142,152
Carboniferous sandstone, occurrence and character of. ....... SO 37
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Cardinal, mines near-. ....... e teeeeeeieteeeanaenas 184
Cardinalose, analysisof . ...... 43
cdeseription of .. . . 47
Caribose, analysisof................... R SO
description of : . . :

Cartbou, history of . . ...
fronoresmear............ooooiiiiiiiiiiiiiiiiiia,
* photomicrographs of

monozonticrocks near.........oooveeieiniiaaaa... P
chemical relations of diagram showing. 49
views of... T TR e LRI
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silver veinsof...........

Caribou mine, features of..
history Of . < oo
wallrock of . ..ol

Cariman mill, methodsat.......... ...l

Carnotite, productionof........... ... ...l

Carr vein, features of .. ...........ooooiiiiiiiiiii i
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ol lUrium N ..« ee e ieeees

Casto vein, features of...........coiiiniiiii i
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claimsnear, st of....... ..ol

69-82
map showing .. ...l .... PLV, inpocket.

description of - 25
[5 3T 1T oY N 94
oresnear, content of..........oeeiieiiiiiiiiiiiiiiiaiaaaaaa, 110
vicinity of, claim map of. .. ... PLV,in pocket.
P1, III, in pocket.

177-367

oresof......i.......
See also Gold-silver ores; Uranium ores; Tungsten ores;
Copper ores; Iron oros; Ores.

productionin. ... ..ol
settlementin...... ... .. iiiiiiiiiiiiiiiiiiiaiaa.
topography of. . .. .o
vegetationof. ... ... . ...
Central Hill, mines on...........ooioiiiiiioiiiaieiaaiaaa..
Ceratgyrite, precipitation of ...... .. .. .. ... il
Chalcocite, gold and silverin......................... B
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Chalcopyrite, occurrence of............... 105,126,127
goldandsilverin..... .. .. .. ... ...l .... 116,119
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Champion-Trio mine, featuresof...................oooooiiiioi. 288
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Champion veins (Alice area), featuresof................. ... ... 321
Chapman, Pearson, Work of ........c.ooo i,
Charcoal Charlie vein, featuresof. _..................... PO
Chase Gulch, mineson.......
Chase mine, features of............. ..ol
geologic Plan of e v e ii it
Chemung-Belmont mine, features of.
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141
. 141
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Claims, maps of........oiiiiniiiieiiinnianaai, Pls. V, VIII, in pocket.
maps of, finding listsfor. . .. .. ... .. ..iiiiiiiiiiiiiiiii, 69
Clarissa mine, features of....... ey eeeenn 281-282
. geologic plan of . 282
Clay County vein, features of.. .. 228
Clear Creek, glaciationon................... .o, 59
01 16 ) 120

-.. 57,58,59,120
331—334 341-359
172-173

Clear Creek tunnel. See Gilpin and Clear Creek tunnel.

Clifford vein, features of.. .. ...cooueeeeerneeereanaemeaaaaananns 317,318
Climate, character of........ .- 24"
Climax mine, features of. . . 232-233
Cobalt, occurrence of.. ... JUP .. 49

Cobalt-silver ores, pitchblendein.
Cceur d’Alene mine, features of...
Collins, G. E., on gold and silver in ore mmerals_
Colorado, mdex mapof.....oooiiniiiniiiiiann..
map of, showing metal distributior..................... 93
metalliferous distrietsin................oo.oooiil
map showing. ...........
mining in, early history of ... ... .. ......oioiiiiiiiillL
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Colorado Mountain, mines on
Colorado tunnel, features of ... ..........oceeeeiiou eeereeaaaan
Columbia tunnel, features of "
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geologic plan of........... .
Compeer vein, character of . ....ovoveuiiiiieaiiiiiiinannanian..
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Composite ores, character of............oooeeiieeeeeian..... 16,112-113
distribution of ; :
micrographs of
plates showing

Comstock mine, description of...
Concentrating ore, definition of..
Concentration, pmctnce of.......
Concrotomino featuresof.........ooovo i loiii...
Conductors tunnel. See Fireman and Conductors tunnel.
Conglomerates, metamorphosed, chamctcr of .................. . 29
Cooke, H. C., on silver salts .
(0510 10 1.1 T LY
Coon Trail Creek, mines on..
Copper, enrichment of.......
occurrencoof............
productionof........... e et aeeee et .
Coppoerores, Charactor of.. ......ovuoennneiiiiiiiiieeeeaaannnns
distributionof...................... e eiiaeianeenaeaas
enrichment of
magmaticsegregationof...... .. ... 98,126-129
mineralsof................. ettt
oceurrence of, Mode Of ... vuierieeie i iii e
(04 T4 1] N
smelting of, charges for........oououiiiiiiiiiiiiiiiiiaan..,
Cornwall, England, pitchblendoat...................ic...oo.o..
Corydon mine, features of. ............oeelveeeanennn.. :
Crawford, R. D., Goorge, R. D., and, on tungsten ores
Cretaceous time, events in...........

Crocket vein, foatures of...............

Cross, Whitman, on Denver formation.

Cross Lode tunnel, oresin................ 181

Crown Point and Virginia mine, features cf .. 281

Crystal tunnel, TOBBULCS OF. ..o eeeeeeee e e el 112, 298-299
BEOlogIC PIAN Of ettt 299

Cumberland Gulch, mineson. ........ . 318-319,326-327

Cumbarland mine, featuresof.. .................... ... 325

Custom mills, mothodsof. ...t iiiiiii e, 155-156
roequirementsof.. ... ............... 155

Cyanido process, use of 156

Cyeclops vein,oresof............ 211

Cymric tunnel, featuresof.. . 338

Dakota Hill, mineson....................... S 200

Danube vein, oresof........c..o.oe... 299

Dardanell No. 2 vein, character of 171
[0 T A 147, 149 178 179
See also Up to Date mine.

Débris sheets, deseription of...........o.oiiiiiiiiiii. 60
distribution of, plate showing. . In pocket.
goldin.....ooooiiiiiiiin, .. 60,120

Decatur vein, characterof............... ... 276

Do Lesseps tunnel, featuresof..... . 290

Delight vein, oresof............. . 210

Delmonico vein, features of...... . 244

Delondose, analysisof......... 43
descriptionof............. 45

Denbigh vein, featuresof........ . 312

Denver, founding of......ooeevennana. .. -67

Denver & Salt Lake R. R., freight rates on 170

Depth, relation of, to ore value.......... 137-138

Diamond Bill claims, features of . 195

Dikes, 88001, .eiiiiirinnieinaniiiiaa. T
copperin............. . 126-128
geologic relationsof........... cen.. 128
occurrence and character of.................... . 49-52,127-128

Diorito, AIKES Of . vivieiiriinnieiiiiiinieaeuiinnn. coseennan 51-52

Donaldson-Champion-Dirt vein, features of.. ...... . 109,342

Donna Juanita vein, development on............. e . 363

Douglas Mountain, mineson................coooaee.. . 330-331

Dover tunnel, features of...... 306-307
geologicplan of e iii i 307

Drainage, descriptionof.............. et 24

Druid mine, features of . 102,104, 272-274

Dry Gulch, MiNes in. .oooiiiiiiiiiiii i iaiiieann 356-357
Dual mineralization. See Mineralization; Composite ores.

‘Eureka vein (Up to Date mine), features of. ..

\

Dubuque mine, featuresof. ................ .
Dumont, mines near. ..................
Dumont group, character of.
Dyke vein, ores of.

. E.
Eagle Bird mine, vein of 182
Earl of Kent mine, features of 349-350
Early Bird tunnel, features of 191
East Lake tunnel, features of... 288
East Notaway mine, features of . 264-265
geologic plan of........... . 265
tellurium in...... 114,115, 265
veins in

Economic geology, detailsof ...
outline of

See also Mining.
Edgardine vein, features of...............ooooveennne... 303
Edgar vein, features of . ... 358, 360
Edith 8. vein, ores of...... . 357

Egyptian mine, features of. .

planof................ 239
Eldora, glaciation near.... 59
intrusion near, viewof..........._._ 53
minesnear..........cocoeveviiannnn.. 187-189
tellurium in.. . 115,116
outwash plain near, view of . ............. x il 53
Eldorose, analysiS Of. . .ooueeieettee it 43
description 5] 46
Elida tunnel, oresof .. . ...ooiieiiiiiiii i il 119
Elizabeth vein, features of................. , 217-218, 306
Elk Creek, mineson. . ........ceiiiiiiiiiiiiiiiiiiaanaiin... 203-204
Elkhorn Gulch, prospectS near...........ccooieeeeiaiannnnnan... 279-280
Ellery vein, features of ... ittt 208
Emmons, S. F., work of. ; ... 13-14
Empire, glaciationnear,.......... ... il 59
330-334

Enargite, occurrence of.. .. .
Engardine vein, featuresof.........................o ...
England, pitchblendein................. ... ...
England mine, features of
Enrichment, depthof............ .
LS PF - eeeeeeeneanenneraneeneeenes ST 17-18
ores affected by. 138-152

study cf.cieieiiiie i J Yeereon 14
See also Gold; Silver; Copper; etc. o
Enterprise vein (Eldora area) featuresof.........................

Enterprise vein (Yankee area), character of......................
Erzgebirge, Germany, pitchblendein..........................
Eureka vein (Gilpin Eureka mine), featuresof....... R,

Europe, pitchblendein...........cooooeail.
Evergreen mine, dikesin..
dikes in, brecciaof...
petrology of.......
photomicrograph of.
£OAbUIES Of e e ettt et iaeeeaeean
fracturing at
geologyin.......
mineralizationin..

Fairhaven vein, features of.............oooiiiiiiiiiiiiiiiiiaa..
Fairmont tunnel, features of.
geologic planof..........
Fall River, mmes on..
Fannie vein, oreSof...
Faults, depositsalong.

Faulting, complexity of. P
ocourrenceof.......oocoeoennnn. BeesiiiLiiaaiiiiiions
veins and, relationsof................ooiiiiiiiiiiiiiaa,
wall rock and, relations of.
Faust mine, development at. ......coooieiiiiiiiiiii i, '
Federal mine, features 0f ..c..vuueeieeieinnianiinaannenanaannan
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‘Fish vein, featuresof...................... . 204 | Georgia Gulch, mineson..............cooooeeoiian.. 364-365
Fisk vein, features of. 225 | German mine, features of. . 240-243
Flat vein, features of, . 270-271 pitchblende orein.. . 241-243
Fluorito, occurrence of . figures showing. .. 97,124
Foliation, Character Of.c.coveeeiioe et iiicaieieeaiaeraanearanann Germany, pitchblendein................ 121-123
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VeinSofieeeiencennnnaannn. Gilpin and Clear Creek tunnel, fe:atures of. . 353-354
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OreSOficuscecenncannnns Mines ofvees.eciieineicnnnne.. 190-280
plate showing.. Gilpin Eureka mine, features of . .. 213-214,

Foxhall tunnel, features of.
geologicplanof...ccveenniaaaea. ..
Fracturing. See Faulting.
Franklin vein, features of . ............. eeereeeeeneaeas
Free America vein, features of..
Freedom vein, features of . . ....ooeniiieniiuiiiiiniiiiiiiiieaa
Free Gold vein, features of. .
Freelandose, analysis of.
desCriptionof. ... o iuiiii e
Freeland tunnel, features of
geologic planof........... .. 352
Freeman Gulch, mines near.............occeeieieviiianns ;.. 200-201
Freight,ratesof.......coviiiiiiieiiiiiiiiinnnns P 169-170
Freighters Friend mine, workings of. 290, 291
“Frontenac mine, features of. . ....ooeeueen... 96,102, 156, 269-272, 304-308
geologic plans of. 269,305

Front Range, peneplain of
peneplain of, Views 0f . . «o .o iiii i
B 703 4707146:70) 10 R
Gabbros, analyses of.
descriptionof..............
Galena, etchingof........
etching of, plateshowing..........oooiiiiiiiiiiiiiiii. 136
goldand silverin. .. ...coicoioiuiiiiininieraeoenonnennnnnnn. 119
Galena-sphalerite ores, character of. 16
character of, variationsin. . .......oocooiiiillL 132
-definitionof...... 110
Aistributionof. .. ....oi it 116
enrichment of et 138,141-143, 152
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gold and silverin 116-119
paragenesisof........ 110
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silverin.................. 16, 142-150
mineralsof. cee. 143
structureof...... 110-111
plates showing . .. 96,97
tenorof............ 112
textureof.......... ... 110-111
wallrock and, relations of. . 103,111-112
Gamble Gulch, featuresof...... .... 195-198
goldin, discoveryof........ ereeeaaaeas 68
) C L) ¢ b 120
Gardnerlode, featuresof. .........cooiveniiiiiaiiiiiiiiiial, 97,234,237
[0 4T o3 102, 234,237
Garrey,G. FI. See Spurr and Garrey.

.Gauntlet mine, featuresof..................o.oooollL eeseeaanas 240
Geiger vein, featuresof....................... . 201
Gem mine (Alps Hill), featuresof...................co.ooii.. 245
Gem mine (Seaton Mountalin), featuresof.................. 230-292, 297

(3 116, 119, 291-292, 297
telluriumin. ..o oot 114,291

Geography. description of ..
Geologic history.outline of
Geologic maps, Central City quadrangle.............. . PL I, in pocket.
Central City vicinity . PLIII, in pocket.
Tdaho Springs vieinity.....oooeieoiiiiiiiiil. Pl, VI,in pocket.
Geology ,economic. Scc Economic geology. .
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b 410 ¢T.1: 8  + UG 288-290, 292-294, 303
rhodochrositein..... ... ..ol 110
Glacial deposits, description of . ............coiliiiiiiiiiiainan.. 58-60
See also Glaciation.
Glaciation, age of...... e s 60
effects of N

erosion dUring. .. .. oottt i i iiieeeaaaas

OCCUITENCO Of. . . eeeteeeeetcaeaaeeneaeeeeaannnaaaaaaeannns
Gladstone vein (Idaho Springs), features of..
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Gloria Mundi vein, 0reS of. . ...cooiieeiiii it
Gneisses, description of......
Gneissic structure, See Foliation.

Golconda mine, features of . . ... oo iiiiiiiiiii it 315-316
Gold, enrichmentin....... 17,138-140, 152
AinenesS Of.. .o ettt eeaaa "119-120
occurrence of, in ore mineral: 116-117, 119-138
precipitation of............ eee.. 139
productionof........ 172-175
saving of, percentage of.. 155
solutionof................. 138-139
Gold Anchor mine, features of. 321
Gold Band vein, features of.. . 427
Gold Chest tunnel, features of . 344
Gold Collar mine, alterationin. . 111
featuresof................. 214
veinin.................. 96, 214
Gold Dirt mine, features of.. 119,197
Gold Dirt vein, features of... .- 197
Golden, smeltingat................... . 162
Golden Cloud mine, features of.. 250-251
Golden Eagle vein, features of..............ccoooaaaoe. 228
Golden Flint vein, featuresof. . .............ccoiail.. 200
Golden Hope vein, features of . .......ooivueevennnnn.. 355
Golden Rod mine (Gilson Gulch), features of. ... 303
Golden Rod mine (Silver Creek), featitres of...................... 206
Golden Sun tunnel, features-of
ge0logie Plan Of.eue e e 192
Golden Treasure-Slaughter House vein, branching of........ 95, 214-215

... 143,184-185 ~
57,98,105,120
.. 104

Gold King mine, features of
Gold placers, importance of
Gold Queen vein, features of
Gold Reserve group, features of.
Gold Reserve vein,featuresof...............
Gold-silver ores, characterof............
classificationof................ )
concentration of, by weathering
depth of, range of ... ... S R F
distribution of.....
enrichment of.. .
mineralsof........._.
gold and silver in..
paymentfor.................
porphyries and, relationsof. .. ..
wall rock and, relations of
See also Pyritic ores; Galena-sphalerite ores;
Telluride ores; Silver ores; (3old.

326

e ~ 101
103,107-109,111-112
Composite ores; -

Gold Standard vein (Apex area), featuresof......................

Gold Standard vein (Yankee area), featuresof.................... * 330,
Gold tunnel. See Hill and Gold tunnel.

Good for Nothing vein, characterof..._.......................... 358
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Hamlin Gu]ch’ mines on. 318 origin 3
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On tuNESteN Ores. .ooocevireiiiineeaennnns 132 | Ingram vein, featuresof................ 201-202
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goologie planof.................. .. 233 | Intrusiverocks,age of...............iiiiiiiiiiiiiiia.., 15,21,133
~ Hidden Treasure vein, character of 102,322 ntrusion of .. ... 15
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Hill, N, P.,smelter of . .o.oeeiiiiiiiiiiiiiii it 154,161 | Iron mine, featuresof......... ...l
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Hilland Gold tunnel, features of ... ... ..ooooiiiiiiiiiaeiaana.. 190 distribution of ........ ..l 17,99,129
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