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l\1anganese oxide was noted at one locality on the 200-
foot level north, one of the few places where it was 
seen in a lead or zinc deposit in the district. 

VALENTINE MINE 

The Valentine mine (No. 63, pl. 30) is the southern­
most of the group accessible by Porter Wash and lies 
about 6 miles south of Goodsprings. It is owned by 
the Valentine Mining Co. and has been worked inter­
mittently since 1910. The principal exploration is a 
shaft 310 feet deep, inclined 36°, from .the bottom of 
which there is a crosscut 300 feet west and some drifts. 
There are also three short tunnels about 300 feet north 
of this shaft. 

The inclined shaft closely follows the local bedding·, 
·and the levels at 50 and 100 feet explore a mineralized. 
zone at the top of the cherty Anchor limestone, the 
same as that which contains the Anchor ore zone. 
The limestone is dolomitized adjacent to the ore body. 
The ore-bearing zone in the upper level is cut off by· 
postmineral northwest faults, so that the lower part 
of the shaft and crosscut are in stratigraphically lower 
beds, the Dawn limestone. By crosscutting westward, 
however, the higher Anchor zone is again encountered. 

Most. of the ore has come from the 50-foot level, . 
where there are sporadic lenses of earthy hydrozincite 
that contain grains of galena. The range in width is 
6 inches to 2 feet. Good examples of the replacement 
of gray dolomite by brownish and white hydrozincite 
are common. At the point where the 50-foot l(3vel 
south meets the shaft there is a mass of stalactites of 
limonite, largely about half an inch in diameter, em­
bedded ln brownish hydrozincite. Cavities between 
the stalactites contain calcite crystals. The relation::; 
of the minerals indicate either that hydrozincite may 
be deposited in �o�p�e�~� spaces as such, which is uncom­
mon, or that it has formed by the hydration of smith­
sonite, which is known elsewhere. 

From the end of a crosscut north from the bottom 
of the shaft there is a raise along a lens of lead and zinc 
minerals that appears to lie on a westward-dipping 
fault, like those known in several places near by to be 
premineral. The lens contains a central core of coarse 
white calcite, adjacent to which there are coarse crys-

. tals of galena. Both are inclosed in a layer of smith­
sonite. The lens is cut off below by a fault that has a 
�~�o�r�t�h�w�e�s�t� strike and a northeast dip. The relations 
indicate that a premineral ore-bearing fault is cut off 
by a postmineral barren fault. · 

Production of Valentine mine, 191G-1918 

Year 

1910 ______ �~�-�-�-�-�-�-�-�-�~�-�-1916 _________________ _ 
1917 _________________ _ 
1918 _________________ _ 

Crude ore Silver Lead Zinc 
(tons) (ounces) (pounds) (pounds) 

60 
35 

153 
36 65 2,804 

34, 560 
18, 622 
81,634 
15, 544 

CHRISTMAS GROUP 

The Christmas group (Nos. 64, 65, 66, 67, pl. 30) 
includes two separate groups of .claims. The �C�h�r�i�~�t�­
mas and four other claims adjoin the New Year claim 
.at the head of a narrow ravine a mile south of Devil 
Canyon. The Mountain Queen, Silver Gem, �E�u�r�~�k�a�,� 

. and other claims form a group that extends from Little 
Devil Peak eastward nearly 2 miles north of Devil 
Canyon. 

The Christmas claim was located in 1913, but most 
of the existing work �w�~�s� done between 1915 anq 1917. 
The production from these workings · was not kept 
separate from that of the other claims; probably a 
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FIGURE 51.-Sketch map of Christmas mine 

large part of that recorded by the company for 1916 
and 191 7 came from this claim. A dry mill was erected 
on the ground in 1916, but after a short ruil it was 
removed to another part of the district. This ore 
body is interesting because the ratio of silver to lead 
was uncommonly high-about 1 ounce of silver to 1 
per cent lead. Most of the galena originally present 
was weathered to anglesite. . 

The workings on the Christmas group include 
three tunnels whose aggregate length is about 1 ,000 
feet. (See fig. 51.)· These tunnels explore a dolo­
mitized breccia zone, which in the upper two closely 
follows a bedding plane near the base o! the Y �e�l�~�o�w�p�i�n�e� 

limestone but in the lowest cuts across the beds 
and passes downward into lower beds. Two ore shoots 
were encountered in these tunnels; the western and 
niore �p�~�o�d�u�c�t�i�v�e� yielded earthy hydrozincite, in which 
was embedded either galena or its oxidation products; 
the eastern shoot, worked only in the 20-foot �1�~�h�a�f�t� on 
the �~�m�i�d�d�l�e� tunnel, yielded._pnly 20 tons of_ zinc_ ore, 
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probably in large part calamine. No ore was found 
on the lowest tunnel level. 

The association of ore minerals and dolomitization 
is well shown in this locality. The thin-bedded 
dark-gray limestones at the base of the Bird Spring 
formation strike northwest and dip 20° to 35° NE. 
along the northeast limb of a minor anticline. The 
shaly 'Arrowhead limestone was not observed near the 
mine; the nearest recognized outcrop is near the Ingo­
mar mine, 3 miles to the west. Near the Christmas 
mine the beds attain the maxiinum dip. (35°) above 
the highest tunnel, but in the lowest tunnel they are· 
nearly horizontal. On the surface, ·near the mine, 
the dolonutized limestone forms a nearly white irregu­
lar lens, parallel to the bedding of the Y ellowpine 
limestone. Not only the breccia is completely altered 
to dolomite but the slightly fractur~d limestone on 
both sides for distances of 2 to 10 feet. (See analyses 
7a, 7b, p. 61.) The ore minerals are found only in 
the dolomitized breccia. 

The Silver Gem claim contains five tunnels and 
numerous trenches and shallow pits, whose aggregate 
length is about 1,400 feet. Three o"f these tunnels, 
aggregating 900 feet, explore a. thin breccia zone, spo­
radically impregnated with galena, which lies closely 
parallel to the bedding of the inclosing limestones of the 
Bird Spring formation, here extensively altered to 
dolomite. These workings have yielded most of the 
several hundred tons of ore shipped from the claim. 

In this area the limestones of the Bird Spring forma­
tion trend northwest and dip 12° SW. Except the 
Suitan fault, 1,000 feet to the west, the conspicuous 
faults near by trend. northwest, dip northeast and are 
doubtless postmineral. There is no dolomitization· of 
the limestone adjacent to them. Near these workings, 
however, there are some inconspicuous fractures, with­
out appreciable displacement, along which ·there is 
considerable dolomitization.· These fractures trend 
northeast and a~e nearly vertical, and although no 
extensive ore bodies have been found in them, there 1 

are breccia zones along bedding planes near by that 
contain lenses of galena. (See pl. 18 and analyses lOa 
and lOb, p. 61.) 

v anadinite and cuprodescloizite are common in the 
principal workings as well as in several pits near by. 
According to J. Doran, one of the owners, one lot of 
14 tons of material was ·shipped in 1920 from these 
workings to the American Vanadium Co. 

Two carloads (64 tons) of lead ore have been shipped 
from a 90-foot shaft on the Moun.tain Queen claim, 
2,000 feet west of the Silver Gem tunnels. The mate­
rial came from a breccia zone 2 feet wide .that trends 
northwest and dips northeast. A small quantity of 
ore has also been shipped frol!l shallow workings on the 
Eureka claim, 2,000 feet northeast of the Silver Gem. · 

Production of Silver Gem, Eureka, and Christmas mi~es, 1911-
1922 

Year Crude ore Gold Silver Copper Lead Zinc 
(tons) (ounce) (ounces) (pounrts) (pounds) (pounds) 

-------
1911_ ____ 29 ------- 632 38, 219 --------1912 _____ 64 1,587 127 48,090 --------1913 _____ 334 0. 10 154 46 38,430 231, 782 1914 _____ 27 ------- ------- ------- 7, 739 11, 319 1915 _____ 72 . 98 430 ------- 17,876 30,900 1916 _____ 856 ------- 7, 900 ------- 238, 780 143, 140 1917 _____ 104 ------- 1,304 ------- 41,949 32, 745 1918 _____ 44 ------- 226 ------- 24, 732 --------1920 _____ 21 ------- 322 ------- 18, 702 --------1921_ ____ 66 . 74 967 22 50, 809. --------1922 _____ 10 ------- 113 7, 179 --------

NEW YEAR MINE 

The New Year mine (No. 68, pl. 30) lies near the 
crest of a high ridge at the southern edge of the dis­
trict, 8 miles nearly due south of Goodsprings. On 
account of the location the output of the mine· was 
carried by ·pack train down the trail a mile to a plat­
form on the Devil Canyon road. The . mine was 
located early· by A. G. Campbell, but little work was 
done until 1912, when it was leased by J. Doran, who 
mined 17 carloads of ore. There were four successive 
lessees, but the greatest production came out during 
1915 and 1916, when Wadey & Fredrickson mined 
about 50 carloads. No work has been done since 1918. 
It is estimated that the total output was 72 carloads, or 
about 2,400 tons, all of which was zinc ore except about 
150 tons, of which about 90 tons was lead ore and the 
remainder mixed lead-zinc ore. According to Fred­
rickson's records of 23 carloads, the zinc ore contained 
froin 34 to 42 per cent of zinc, 3 -to 8 per cent of lead, 
3 to 6 ounces of silver to the ton, and a trace of gold. 
These records show that the gross value of 21 cars 
(736 tons) shipped between November, 1915, and April, 
1916, was $48,078, and the net value after paying rail­
road transportation and treatment charges wa~ 
$39,104. 

Some of the workings of the mine lie in the Y allow-
pine limestone, but the largest bodies of ore were found 
.in the underlying Bullion dolomite, of the Monte Cristo 
fonnation. The limestones are completely dolomi­
tized near the larger bodies, but one exploration, the 
westernmost on the claim, which yielded 90 tons of 
lead ore, was largely in unaltered limestone. So far 
as the writer was able to observe there is only one 
other locality in the district (Milford mine, see p. 
164) where an ore body lay wholly in undolomitized 
limestone. Structurally the ;New Year mine explores 
a brecciated area near the crest of a minor anticline 
that plunges steeply northwest. This anticline lies 
distinctly northeast of the overturned anticline that 
ends again~t the Tam o' Shanter fault. 
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The workings include two shafts, a short tunnel, 
and _several irregular stopes in an area scarcely 300 
feet in diameter. The shafts are now inaccessible, but 
according to Mr. Fredrickson, who sunk them, they 
explored zones of brecciated dolomite that contained 
some ore. The principal breccia zone trends north.., 
. west, and 50 feet below the surface it connected with 
a horizontal body of zinc ore that lay parallel to the 
bedding. The stope fron1 which the ore was removed 
was 40 by 70 feet by 3 or 4 feet high. The principal 
ore mineral was hydroziricite, in which grains and 
crystals of galena were distributed. Some smithsonite 
and calamine were· found, but oxidized lead minerals 
were uncommon. Only in the westernmost tu:pnel did 
it pay to separate the lead from the zinc minerals. 

FIGURE 52.-Sketch map of 'l'am o' Shanter mine 

- TAM 0 1 SHAN'l'ER MINE 

The Tam o' Shanter mine (No. 69, pl. 30) lies a short 
distance .. south of the southern border Qf the Good­
springs quadrangle, in the SW. 7~ sec: 4, T. 26 S., R. 
58· E. It. was examined in connection with other 
near-by mines in the quadrangle, however, because 
it is the southernmost' of the group and resembles 
other mines in the quadrangle. 

The Tam o' Shanter clain1 was 'located in 1892 ·by 
Robert Puelz, Harry Spiller, and others, and the re­
maining claims-Calico and Fairview-in 1893 and 

1906. Several years later, after a little work had been 
done, the property was sold to Jonas Taylor for $7,500 
and in 1915 to J. R. Newberry, who now holds it. 
The principal working is a tunnel, about 700 feet long, 
which connects with a raise to the surface and a winze 
l_nclined 50° to a depth of 185 feet. (See fig. 52.) All 
the shipments have been 1nade from stopes above the 
tunnel. · 

Production of Tam o' Shanter 1n·ine, 1908-1928 

Year Crude ore Silver Copper Lead Zi~c 
(tons) (ounces) (pounds) (pounds) (pounds) 

1908 ___________ 7 83 ------- 8,·165 426 1916 ___________ 167 1, 836 459 66,304 40, 808 1917 ________ _: __ 429 5,264 ------- 176, 954 72,083 1918 ___________ 5 62 ------- 4, 720 --------1926 ___________ 50 160 ------- 12,015 17, 200 1928 ___________ 15 43 146 20, 603 --------

The workings explore a bedded breccia zone near 
the base of the Bird Spring formation, a short distance 
west of the Tam o' Shanter thrust. The thrust trends 
N. 40° E., but the bedding and the mineralized 
breccia 'zone trend N. 1.0° E. and dip 50° to 60° W. 
Undoubtedly the breccia zone was formed at the sarne 
period as the thrust. The structural relations as well 
as the mineralogy of the deposit bear a resemblance to 
those at the Kirby rcine. . 

To judge fro1n the materials on the dump and left 
us pillars in the stopes, the ore was hard granular 
cerusite intimately associated with ferrugin~us chert. 
As at the Kirby mine, some of the ferruginous chert 
contains patches of straw-colored plumbojarosite. 
The stoped area above the tunnel level is irregular in 
shape, and the size is about 100 by 75 feet. The width 
of the stope ra.nges from 1 to 3 feet, and the average 
is about IX feet. It is especia1ly noteworthy that the 
ferruginous chert lense.s in the ore zone are thicker and 
more extensive in the upper 75 feet than below. In 
the workings below the tunnel the chert is only sporad­
ically exposed. The cominonest lead mineral in the 
winze is earthy pluinboj.arosite, which' forms lenses 
from 5 to 15 i~ches thick. . 

Zinc minerals are uncominOD: ~nderground, although 
several cars of ~inc ore have been shipped. Fragments 
of banded s_mithsonite, !Such as generally forms along 
watercourses, were ·founa on the dump. Aurichalcite 
and a green variety of calamine were noted on fractures 
near the bottom of the· winze. Pyromorphite is com­
mon on fracture~ in ferruginous chert on the dump. 

.MILFORD MINE 
. . . 

The .Milford _and .Addison are the principal claims of 
the Goodsprings Mining Co. The workings on the 
Milford claim (No. 70, pl. 30) lie on the north slope and 
those of the Addison claim on the south slope of a prom­
inent ridge 9 miles in a direct line and 17 miles by 
road southwest of Goodsprings. The Milford claim 
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had been located under several names as early as 1891, 
but the present name was given in 1904, when it was 
located by Jes~e Jones. About 1906, when the old 
shaft was 90 feet deep, it was sold for $5,000. In 1910 
it was bought for $12,000 by Jesse Knight and asso­
ciates who forn1od the Goodsprings Mining Co. Most 

·of the work since 1917 has been done by C. L. and J. A. 
Ifyde. The 4-.ddison claim was located in' 1899. by 
Addison Bybee, and after several transfers it was so.ld 
to ICnight and his n.ssociates for $10,000. 

The sununary of the production of the Milford a~d 
Addison n1ines, as compiled fro1n the records of tJ:le 
United States Geological Survey, is given below. 'If 
840 tons of lead and zinc ores is assigned to the Addison 
1nine (see p. 166) the indicated total for the Milford 
mine is 3,369 tons. Of 32 cars (1,243 tons) shipped by 
this 1nine since 1918 for which ~he record is accessible, 
only 10 cars (381 tons) was lead ore, containing 37 to 
70 per cent of lead and 2 to 5 ounces of silver to the 
ton. The ren1ainder, 710 tons, was n1ixed lead a~d 
zinc ore, containing 13 to 27 per cent of lead and 22 -to 
34 per cent of zinc, and 152 tons was zinc ore, contain­
ing 36 to 47 per cent of zinc. 

Prod·uct·io·n of Milford and Addison mines, 1909-1928 

-·~-------

Yoar Crudo Gold Silver Copper Lead Zinc 
oro (tons) (ounces) (ounces) (pounds) (pounds) (pounds) 

--
1909 ____ i05 ------- ------- ------- --------- 67,204 1910 ____ 382 1. 87 449 26, 104 248,905 89,249 
1911_ ___ 267 ------- 52 ------- 44,651 168, 871 1912 ____ 204 ------- ------- ------- --------- 154, 707 
1913 ____ 144 ------- ------- ------- --------- 106,033 
1914 ____ 127 . 04 46 26 12,217 55,516 
1915_- _._ 250 ------- 102 ------- 11, 775 155, 024 
1916 ____ 520 ------- ------- ------- 72,240 235,872 
1917 ____ 175 ------- 263 ------- 37, 754 82,297 
1918 ____ 525 ------- 860 ------- 209,547 187, '362 
1919 ____ 412 ------- 200 ------- 188,020 171,835 
1920 ____ ~~g ------- ------- ------- 228,800 276,250 1922 ____ ------- ------- ------- 9,888 17, 731 1923 ____ 295 1. 00 581 385 242, 688 41, 6..22 1924 ____ 120 ------- ------- ------- 21,840 76,800 1925 ____ 132 ------- 46 ------- 25, 198 64, ~18 1926 ____ :35 ------- 12 ------- 6, 194 19, ?41 1927 ____ '85 ------- 103 ------- 36,649 15, 236 1928 ____ 50 ------- 42 19, 767 15, ~.~0 

: .,. 

The princ1pal exploration on the Milford claim is 
an inclined ;shaft 380 feet deep on the slope, which 
has an inclination of 35° for 280 feet and of 29° for. the 
lower 100 feet. There are four levels. (See fig. 53.) 
A wil·e-rope tratnway delivers ore from the bins at the 
shaft to ore bins 500 feet below. There are several 
tunnels on the Addison claim, but only the longest, 
which was the source of the ore, is shown in Figure 54. 

The structural conditions are rather simple on the 
west end of the Milford ridge, ·but they become pro­
gressively more complex eastward. Near the Mil­
ford mine beds are exposed that range from the .base 
of the Monte Cristo limestone to a horizon se~eral 

hundred feet above the base of the Bird Spring forma.: 
tion. They trend N. 50° to 65° W. and dip 25° to 
35° SW. The shaly Arrowhead limestone crops out 
above the Addison n1ine workings as well as near the 
Ingomar mine, 800 feet higher, but was not noted 
southwest of the Milford mine. The ore bodies of 
the Milford mirie ·closely follow the contact of the 
Bullion dolomite and underlying Anchor limestone. 
The line of contact of the dolomite and limestone may 
be readily examined westward for 1,000 feet until it 
passes under the wash. Although broadly the con­
tact is parallel to the bedding, it locally departs 5· to 
10 feet from a simple surface. Close examination 
of tllls contact shows that within 1,000 feet west of 
the Milford shaft it is broken by nine faults. The~e 
are separable into two groups according to their dip. 
The first group of six faults trend from north toN. 40° 
W. and dip steeply west, and along· these the west 
or hanging walls have dropped 8 to 40 feet. These 
faults are marked by zones of breccia 2 to 10 feet 
wide, in which angular fragments of creatn-colored 
dolomite are cemented by' white dol01nite. Most 
of thes~ zones have been explored by pits and short 
tunnels for the galena which they contain. The 
seco;nd group of three faults trends N. 4'0° to 50° W., 
dips 45° to 60° NE., and contains no galena. Along 
these faults the northeast or hanging wall has dropped 
4 to 7 5 feet. Wholly apart from the record of under­
ground explorations, one would conclude that the 
westward-dipping group are premineral and the north­
eastward-dipping group postmineral. 

Five rather distinct ore bodies have been found in 
the M.ilford mine. The two upper and most north­
easterly bodies are not sufficiently accessible to per­
mit their structural relations to be ascertained. The 
middle body is a vertical lens 3 to 6 feet wide and has 
been stoped as much as 25 feet above the 100-foot 
level. It follows a breccia zone that cuts across the 
bedding but does not extend west of a galena-bearing 
fracture (A, fig. 53) that appears in the shaft. A 
similar body was mined east of a winze below the 300-
foot level-the Kirk stope. This stope is 1 to 2 fe.et 
wide and 10 ·to 20 feet high and yielded the 295 tons 
of lead ore shipped in 1923. The galena occurred in 
a breccia zone . between walls of unaltered Anchor 
limestone and thus is one of the two bodies in the 
district not surrounded by ·dol01nite. The lowest 
body in the mine is that stoped in badly broken 
ground above the 200-foot level a:q.d 240-foot sublevel 
(the Bullion stope). Above the 200-foot level the 
body lay ·almost parallel· to the bedding, but below 
that level it pitched north across the bedding. Ore 
ceased westward against a fault (B, fig. 53) that bears 
galena on the 200 and 300 foot levels and is clearly 
premineral. W ~st of fault B on the 200-foot level, 
a bedding-planA fracture contains a little gR.lena. 
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The·westernmost work on the 200, 300, and 400 foot 
levels is in a breccia zone (0) that trends ·northwest 
and dips steeply northeast. . Locally this breccia is 
replaced by hydrozincite and smithsonite, hut there is 
no evidence that the zinc was derived from sphalerite. 
originally deposited in the breccia. In several places 
good 'striae and grooves on the walls of this zone pitch 

N 

beds trend N. 60° to 70° W. and dip 45° to 50° SW. 
The Arrowhead limestone crops out above the main 
tunnel, and it is broken ·by several small faults that 
trend northwest and dip southwest. Along these 
faults the hanging-wall beds have dropped 5 to 25 feet. 
They may be premineral faults, but none contain ore 
and none are conspicuous underground. (See fig. 54.)· 

z:L -----­Fault Dip and strike 

.I!'!GURE 53.-Map of Milford mirie. A, Galena-bearing fracture; B, premineral fault; C, breccia zone. (See text.) 

65° NW. The fault zone is undoubtedly postmineral, 
and the northeast block has moved northwest and 
downward. 

In addition to the common lead minerals and oxi­
dized zinc minerals of the district, sp~alerite was found 
on the 200-foot level east of fault B. Wulfenite is 
abundant here and there~ 

In the Milford mine it is hard to avoid the conclusion 
that the ore bodies are located where northeastward­
trending breccia zones, locally parallel to ·the bedding, 
meet several premineral faults that trend slightly east 
of north and dip west. 

ADDISON MINE 

The workings of the Addison mine (No. 73, pl. 30) 
explore a zone of dolomitized limestone 150 feet thick 
which underlies the shaly Arrowhead limestone. The 

· Accord~g to local report the workings have yielded 
15. or 20 cars (about 700 tons) of good-grade zinc ore 

. and 4 cars (140 tons) of lead ore. Most of the ore has 
come from two stopes at the northeaster.J?. part of the 
lower tunnel. These follow walls that. trend northwest 
and' dip.northeast and th~refore cut across the bedding. 

.. There are several minor postmineral faults that trend 
northeast. · · 

INGOMAR AND MILFORD NO. 2 ·MINES 

The Ingomar and Milford No. 2 claims ·cover areas 
high on the crest of the ridge east of the Milford mine. 
Most of the workings are on or near the crest, 800 to 
1,000 feet above the near-by valleys. They are acces­
sible on1y by rugged trails, and on both sides of the 
ridge aerial tramways have been constructed from the 
principal tunnels to ore bins in the valleys. The dis-
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tance fro1n the ore bins of each !nine to Goodsprings is 
n.bout 18 miles. The Ingomar clain1 (No. 72, pl. 30) 
was first located about 1884 by Jonas Taylor and was 
relocated several times before 1904, when D. W. John­
son undertook to mine ore. Johnson and Fayle did 
all the work between 1905 and 1915, when they sold it 
to S. S. Arentz and W. A. Perkins at a price reported 
to be $8,500. These owners worked the property until 
February, 1919, and it was idle until May, 1923, when 
L. M. Benson leased it. The Milford No. 2 clain1 
(No. 71, pl. 30) was located in 1904 by Jesse Jones, but 
most of the present work was done after it was bought 
by Arentz and Perkins in 1917. Recently it has been 
worked under lease by G. L. Mcintyre. 

'fhe con1bined production of the Ingon1ar and J\1il­
ford No.2 mines is shown in the following table, which 
has been compiled from the records of the United States 
Geological Survey. As there is no record of produc­
tion from the Milford No. 2 n1ine prior to 1918, and 
there was none from the Ing01nar between February, 
1919, and May, 1923, the total production of the Mil­
ford No. 2 is esthnated at n.bout 450 tons, probably 
largely lead ore, whereas that ~f the Ingo1nar 1nine is 
about 4,030 tons, largely zinc n.nd 1nixed lead and zinc. 
ore. The reeords of 12 cars shipped in 1918 show the 
zinc ore to contn.in 42 to 46 per cent of zinc and the 
ntixed ore 23 to 30 per cent of zinc and 17 to 25 per cent 
of lead. One car of lead ore contained 72 per cent of 
lead and 3.3 ounces of silver to the ton. 

Production of Ingomar and Miljo?·d No.2 rnines, 1919-1926 

'our 

-· 
9 a.-o ____ 
1 ____ 
2 ____ 
3 ____ 
4 ____ 
5.---6 ____ 
7 ____ s ____ 
9 ____ 

190 
191 
191 
191 
191 
191 
191 
191 
191 
191 
191 
192 
192 
192 
192 
192 
192 
192 

o ____ 
1 ____ 
2 __ .__ 
3 ____ 
4 ____ 
5 ____ 
6 ____ 

Crudooro 
(tons) 

49 
41 
27 
37 
22 
40 
t16 

731 
1, 970 
1, 208 

94 
173 
50 
45 

200 
300 
338 
118 

Gold 
(ouuco) 

-------
-------

0. 05 

-------
-·-----
-------
-------
-------
-------
-------
-------

. 14 
-------
-------
-------

Silvor Coppor Lone! 

I 
Zinc 

(ounces) (pounds) (pounds) (pounds) 
·- - - ---··-- ------ -----

132 208 23, 562 23,000 
65 ------- 21, 208 17,600 

~~~~~~:!::::::: 
7, 674 15,074 

12,344 17, 527 
--------- 15, 446 

=====·==~======= ---------
26,410 

--------- 34,252 
621 ------- 257, 504 444, 933 

1,362 ------- 383, 700 1, 095, 490 
270 ------- 187, 156 724, 924 

17 ------- 13,840 58, 650 
288 249 200,021 ---------91 ------- 57, 718 ---------

------- ------- 15,012 9, 707 
74 81 49,374 98,266 

1, 830 ------- 178,000 119, 000 
497 ------- 363,475 37,258 
64 ------- 85, 621 31,069 

- ----------
• According to local report, four cars or ore, about 100 tons, were shipped in 1905. 

The principal workings on the Ingomar claim are 
three tunnels whose total length is about 1,000 feet. 
(Sec fig. 55.) The principal tunnel on the Milford 

3387-31-12 

No. 2 claim is 450 feet long, but recently ore has been 
mined at another tunnel farther·east on the ridge. 

The ridge in which these mines are located presents 
a complicated structural problem, and close study 
would be necessary to unravel it thoroughly. The 
entire ridge forms part of a block that.has been thrust 
forward and upward about 1,000 feet along the Mil­
ford thrust. T'vo minor thrust faults overlie this 
thrust and probably merge with it in depth. The mine 
workings on this ridge, however, all lie west of a 
northwestward-trending normal fault that dips steeply 
west and pas.ses slightly east of the Milford No. 2 
workings. Along this fault the upper or western 
block, that which contains the ore deposits, has dropped 

s ..... P ....... __._, ........._, ....... _9.__ ___ s..J? ft. 
MOt/TH 

FIGURE 54.-Sketeh map or Addison main tunnel 

about 300 feet. Another fault of the same type lies 
west of the Addison mine and therefore about 2,000 
feet west of the 11ilford No.2 workings. The Ingomar 
and Milford No. 2 mine workings a.gain lie in a block 
of rocks that is limited downward by a flat fault that· 
trends northwest and dips 20° NE. This fault is well 
shown at the mouth of the Ingomar lower tunnel as 
well as both east and west of it for 1,000 feet. The 
upper block has moved northeastward 100 feet or 
more· with reference to the base. Galena was found 
in the breccia 200 feet west of the Ingomar tunnel, 
but it can not be stated with assurance that the fault 
was premineral. Finally, the Ingomar n1ine workings ... 
explore three northeastward-trending faults that dip 
northwest. Considerable ore has been stoped from 
two of these, so that they are undoubtedly premineral, 
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FIGURE 55.-Map of Ingomar mine 

hut they terminate downward against the flat fnult 
described above. The beds exposed on this ridge 
range fron1 the .. A.nchor 'limestone to the thin limestones 
near the base of the Bird Spring formation. They 
strike northwest and dip 35° to 40° SW. All the ore 
in these claims is derived from dolomitized parts of 
the Y ellowpine lirnestone. · 

Most of the ore shipped from the Ingomar mine 
prior to 1919 came from two stopes that follow the 
northeast faults. One of these stopes is above the 
lower tunnel on fault B, is roughly 40 by 50 feet and 
2 to 6 feet wide, and extends to the surface. The other 
lies largely along fault A and extends irregularly from 
the intermediate tunnel to and above the upper tunnel. 
The only ore now visible in these stopes consists of 
hydrozincite and smithsonite, and though they may 
have yielded some lead, zinc minerals were greatly in 
excess. As some of the zinc carbonate was very pure 
it seems probable that these bodies may have been 
enriched by downwa.rd circulation of zinc from bodies 
now eroded. . The principal sources of high-grade lead 
ore in this mine have been two stopes that do not lie 
along the faults shown but along bedding planes where 
they are cut by minor fractures. One lies west of fault 
B in the lower tunnel, and the other west of fault A in 
the upper ttmnel. Although galena was present, nwst 
of the lead occurred as carbonate and sulphate. 

The principal' working on the Milford No. 2 claim 
is a tunnel450 feet long from which. ore has been mined 
in three smaH st.opes. The largest stope is near the 
inner· end and is roughly 20 by 40 feet by 3 to 5 :feet 
wide. It follows a wall that trends N. 30° E. and dipR 
southeast. Another stope 25 by 25 feet follows a wall 
that trends north and dips west. As the local beds 
trend N. 70° W. and dip 35° S., the structural rela­
tions of the shoots closely resemble those found in the 
Ingomar mine. 

During 1924 and 1925 G. L. Mcinty~e mined mixed 
lead and zinc ore from a tunnel 700 feet southeast of 
the tunnel described above. 
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