LEAD AND ZINC.

THE TRES HERMANAS MINING DISTRICT, NEW. MEXICO.

By WarbEMAR LINDGREN.

GENERAL FEATURES AND GEOLOGY.

About 25 miles south of Deming, N. Mex., and 10 miles north of
the Mexican boundary the small group of mountains known as Tres
Hermanas vises from the general lavel of the high plateau. The
lead and zinc mining district is in the northern part of the group, the
three peaks of -which are in plain view from Deming. The road
from Deming is almost level and has an elevation of 4,300 to 4,000
feet; on the east the crags of the Florida Mountains form a pic-
turesque background to the plain, which is dotted by luxuriantly
growing yuccas. According to Wheeler the highest peak of the Tres
Hermanas attains an elevation of 7,151 feet. The railroad from
Deming to Hermanas station is at the nearest point 10 miles from
the mines, which as yet are most easily accessible from Deming.

The mines have been known for many years and have yielded a
moderate production, possibly $200,000, principally from the Cin-
cinnati vein and from the lead deposits in limestone near the present
zinc mines. In 1904 zinc ores were discovered in the district, and in
1905 shipments were made to smelters in the MlSSlSSlppl Valley, but
in 1906 and 1907 there was little activity.

The geologic examination on which this paper is based was
conﬁned to the northern end of the district. It appears, however,
that the predominating rock in the mountain group is a granite
porphyry, which forms the central peaks and is intruded in Car-
boniferous limestones, which occupy the foothills. Specimens col-
lected near the zinc mines show a coarse light brownish-gray porphyry
with phenocrysts of feldspar up to 15 millimeters in length, small
foils of biotite, and small crystals of dark-green hornblende. The

123



124  CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1008, PART 1.

microscope shows that the phenocrysts consist of orthoclase with
someoligoclase and that the crystals are embedded in a coarse micro-
pegmatitic groundmass of quartz and orthoclase. Possibly the rock
1s more correctly to be classified as a quartz syenite porphyry.

The northern foothills at the zinc mines consist of bluish-gray
fossiliferous limestones of lower Carboniferous age dipping north-
west at low angles. At the junction with the granite porphyry strong
. contact metamorphism is noted. '

MINERAL DEPOSITS.

The mineral deposits consist of normal fissure veins in granite
porphyry and typical contact-metamorphic deposits of lead and zinc
in limestone near the contact with porphyry. Little work has lately
been done on the veins, which are situated about 1 mile south of the
zinc mines, but some information in regard to them was obtained from-
reliable sources. o A
* The Cincinnati vein, owned by the Golden Cross and Eagle Com-
pany, is the largest producer, and is said to have yielded $100,000.
It is stated to be a narrow vein in porphyry, very rich in lead and
gold. The ore was found within- 100 feet from the surface. Some
ore has also been shipped from the Yellow Jacket vein, which is
reported to be an extension of the Cincinnati. The Hancock vein,
~ owned by C. E. Burdick, of Deming, is also said to be a narrow vein in
porphyry, up to 8 inches wide. The shaft on this vein is 400 feet
deep and some work was in progress in 1905. About 1,000 tons of
rich lead ore, with some gold, is said to have been shipped.

The zinc mines are situated at the northern base of the first
porphyry hills. Old surface workings indicate the places where
formerly galena ores were mined. KEven now pieces containing this
mineral are occasionally found. In 1904 attention was attracted to
a heavy white massive or crystallized material occurring plentifully
in the old workings and it was found to consist of carbonates and sili-
cates of zinc. The property, which consists of five claims forming
a compact group, was worked by Thurman & Lindauer, of Deming,
in 1905, and a considerable number of carloads of ore were shipped
to Mississippi Valley smelters. Some difficulty was experienced in -
obtaining ore of the requisite high percentage, and the systematic
- and careful development that the property seemed to deserve was
. not undertaken and it was practically idle in 1906 and 1907. An-
other group of claims adjoining the property on the northwest is
owned by Doctor Swope and associates, of Deming, and some ore
containing zinc and lead was shipped in 1906. The railroad freight -
from Deming to the smelters is $5 a ton, and the hauling to the sta- -
tion costs $2 a ton. Ore containing 29 per cent of zinc was paid for
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by the smelters at about $11 a ton, and 37 per cent ore yielded ap-
proxiiately $16.50; obviously the lower grade left but little profit.
The developments are slight, consisting of a few shallow inclines
and surface cuts.

The traveler approaching Tres Hermanas from the north first
encounters a low, broad limestone ridge, separated from the higher
and miore abrupt lnlls of porphyry on the south by a low gap. The
pnnmpal zine mines lie on'the west side of this gap; the road lead-
ing up to it follows a broad gully, at first with a southeasterly
direction, which close to the mines changes to due east. From the
‘wap the plains are in full view, east and west. The main contact
between limestone and porphyry runs east and west about a quarter
of a mile to the south of the gap. The office of the Thurman &
Lindauer property is situated in the gulch just west of the gap. The
summit of the flat-topped limestone hill about 1,000 feet north-north-
west of the office shows a modérately thick bed of bluish-gray
-limestone of lower Carboniferous age, highly fossiliferous in places.
The strike 1s N. 80° K., the dip about 10° N. This series of lime-
stones continues north-northwestward to the edge of the plains. In
the little escarpment toward the gap the thin bed of fossiliferous
rock is underlain by 5 feet of quartzitic limestone and below this
‘lies a coarsely crystalline limestone. The gap is occupied by a similar
coarse crystalline limestone with various dips and strikes; in one
place, at some zinc prospects, a strike of N. 70° W. and a dip of
30° NNE. were noted. Nearer the porphyry hill the dip increases to
60°. About 1,000 feet west-southwest of the office at the principal
workings there is a small hill with limestone which lies flat on the
top, but bends to dips of 20° on the north, west, and south. The
actual contact. with the porphyry south of the gap 1s not very well
e\posed but near it the limestone contains several well-defined dikes,
and in one place a projecting broad tongue of 1)01phy1y dlstmctly
cuts across the strata. )

Contact metamorphism is clearly manifest, the affected zone bemg
in places over 1,000 feet wide. The principal complex of limestone
northwest of the gap is, on the whole, not metamorphosed, but even
here, more than half a mile north of the contact, a few thin beds of
garnet rock and coarsely crystalline limestone are noted. In the little
bluff facing southward from the highest point where the fossilifer-
ous limestone outcrops the beds underneath this member are dis-
tinctly altered to calcareous hornfels and coarsely crystalline lime-
stone. In the gap the crystalline limestone prevails, with inter-
calated beds of pure garnet rock and hornfels, the latter evidently
representing a contact-metamorphosed lime shale. Some of the
strata exposed here contain well-preserved specimens of Spérifer and
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Fenestella and look like limestone, but, in fact, the rock consists very
largely of garnet. The principal zinc workings, about 2,000 feet, west
of the gap, are in limestone, in which the only sign of alteration con-
sists of bunches of wollastonite.

The deposits contain oxidized zinc minerals and some’ galena; they
lie in part parallel with the stratification, but in part they follow
short and ill-defined nearly perpendicular fissures and veins cutting
across the beds and varying in strike from northwest to southwest.
The ores also in places form irregular bunches in the limestone.
Several small deposits of the two latter classes are present on the
main limestone hill, in many of the prospect holes sunk there, but
have not yet been proved to be of value. A short distance north of
the principal gap oxidized zinc ores occur in kidneys and bunches be-
tween beds of coarsely crystalline limestone and garnet rock. ' A
veinlike deposit striking N. 60° E. and standing nearly vertical also
contains zinc ores at this place. "Many of the prospect holes in the
area of most intense contact metamorphism in the gap or imme-
diately east of it have also given assays high in zinc.. The principal

. developments, about 2,000 feet west of the gap, consist of surface pits

and small shafts with irregular workings. Here the oxidized zinc ores
occur in the greatest abundance, in part parallel to the strata, in part -
along a vein with west-northwest strike. Little intelligent propecting
had been undertaken in 1905, the deepest hole having attained only
85 feet from the surface. The ore grades into limestone, and great
care must be exercised to avoid mixing with barren material. -

About 1,000 feet north of this place, on the Contention claim, Doctor
Swope and his associates sunk an incline 150 feet long following the
dip of the strata, which here was 30°. Some lead and zinc ores were
shipped from this claim in 1906. ,

Systematic prospecting with drills would be necessary to develop
these deposits. The principal ore bodies will no doubt be found
intercalated between the flat-dipping strata.

As noted above, the galena was discovered at an early date, but the
zinc ores escaped detection. until recently. A few green stains are
the only indications of copper minerals found. Possibly exploration
may develop more of this metal in beds at greater depth. The galena
was seen at the principal workings accompanied by a little pyrite
and intimately intergrown with wollastonite in a manner indicating
simultaneous deposition. The zinc ores occur as dark-gray cellular
masses and consist largely of the unusual mineral willemite, the pure
anhydrous silicate of zinc. Smithsonite, the zinc carbonate, is also
present in its usual mammillary form and light-gray or bluish color.
Hydrozincite was shown to be present by Doctor Hillebrand as an
earthy incrustation. Tabular-crystals of calamine, the hydrous sili-
cate of zinc, were noted in crevices of the ore. Willemite appears to
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make up the bulk of the specimens collected. It is accompanied by a
little black pyrolusite, which gives a dark tinge to the ore, and it forms -
small radial aggregates of slender hexagonal prisms, terminated by
flat thombohedra. It also forms loose crystalline aggregates and
crusts of needle-like crystals. This habit is unusual, the more com-
mon form being a short, stout, hexagonal prism. The occurrence at
Tres Hermanas seems to be paralleled only by that at Moresnet, in
Belgium, where the willemite is also accompanied by galena. The
only other occurrences noted in this country are at Franklin Furnace,
N. J., and as rareties at Clifton, Ariz.* and at the Merritt mine, in
Socorro County, N. Mex. The zinc minerals of Tres Hermanas are
beyond doubt derived from zinc blende by oxidation.

The principal zinc minerals of Tres Hermanas and their tenor are
as follows:

Willemite (Zn.Si0.), zinc silicate, 58.6 per cent zinc.
Calamine (H:Zn:SiOs), hydrous zinc silicate, 54.7 per cent zinc.
Sn_]ithsonité (ZnCO0y), zince carbonate, 52.1 per cent zinc.
Hydrozincite (ZnCO0,;.2Zn(0OH):), basic zinc carbonate, 59.9 per cent zinc.
The zinc ores shipped from Tres Hermanas probably contained
about 30 per cent of zinc. The shipments of lead-zinc ores made by
Doctor Swope are stated to have contained from 11 to 40 per cent of
lead and 2 ounces of silver to the ton. They also contained up to. 19
per cent of zinc, 4 per cent of lime, 4.2 per cent of iron, and 7.40 per
cent of silica. :
An analysis of picked material from a loose aggregate of yellowish-
white minute crystals gave the result recorded in column 1 below.
Under 2 is given an analysis of a specimen fairly illustrating the
average ore, but probably of lower grade than the material shipped.

Analyses of zinc ores from T'res Hermanas.

[Analyst, George Steiger.]

9.12

24.00
87.44
29. 056
None.
.71
None.

99.90 l 100.54

The first analysis gives willemite (Zn,S10,), 82.75 per cent; cala-
mine (H,Zn,Si0;), 6.93 per cent; calcite (CaCO,), 10.32 per cent;

e Lindgren, Waldemar, The copper deposits of the Clifton-Morenci district, Arizona;
Prof. Paper U. 8. Geol. Survey No. 43, 1905, p. 111.
® Genth, F. A,, Contributions to minerology ; Proc. Am. Philos. Soc., vol. 24, p. 37,
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smithsonite (ZnCQ,), 0.14 per cent; limonite, 0.31 per cent. The
second analysis, the water being disregarded, gives rather closely
66.05 per cent of calcite and 32.77 per cent of willemite. As in the
first analysis, the water above 110° C. indicates the presence of a small
percentage of calamine. However, as in that analysis, the calamine
must be calculated from the small quantity of water contained, which
makes the exact amount uncertain,



'SURVEY PUBLICATIONS ON LEAD AND ZINC.

The following list includes the more important publications on lead
and zinc published by the United States Geological Survey. In ad-
dition to the publications cited below certain of the geologic folios,
especially the Joplin district folia (No. 148), the Lancaster-Mineral
Paint folio (No. 145), and the Franklin Furnace folio (No. 161),
contain discussions of the lead and zinc resources of the districts of
which they treat.

These publications, except those to whlch a price is affixed, can
be obtained free by applying to the Director, United States Geo]oglc
Survey, Washington, D. C. The priced publications may be pur-
chased from the Superintendent of Documents, Government Print-
ing Office, Washington, D. C.

ApaMms, G. I. Zinc and lead deposits of northern Arkansas. In Bulletin No.
213, pp. 187-196. 1903. 25c. :

(See also Bain, H. F., Van Hise, C. R., and Adams, G. I.)

ApaMs, G. I, and others. Zinc and lead deposits of northern Arkansas. Pro-
fessional Paper No. 24. 118 pp. 1904.

Baiwn, H. F. Lead and zinc deposits of Illinois. In Bulletin No. 225, pp.
202-207. 1904. 35c. .

. Lead and zinc resources of the United States In Bulletin No. 260,
pp. 251-273. 1905. 40c. .
A Nevada zine depos1t In Bulletin No. 285, pp. 166-169. 1906. 60c.

——— Zinc and lead deposws of the upper Mississippi Valley. Bulletin No.
294, 155 pp. .

(See also Van Hise, C. R., and Bain, H. F.) *

Bain, H. I, Van Hisg, C. R., and ApaMs, G. I. Preliminary report on the
lead and zinc deposits of the Ozark region [Mo.-Ark.] In Twenty-second Ann.
Rept., pt. 2, pp. 23-228. 1902. _

BouTweiLL, J. M. Lead. In Mineral Resources U. 8. for 1906, pp. 439—457.
1907.2  50c. .

Zince. In Mineral Resources U. S. for 1906, pp. 459-489. 1907.¢ 50c.

CALKINS, F. C,, and MacDoNALD, D. T A_ geologic reconnaissance in northern
Idaho and northwestern Montana. (In preparation.)

Carxins, F. C. (See Ransome, F. L., and Calkins, F. C.)

CrErc, F. I.. The mining and metallurgy of lead and zinc in the United
States. In Mineral Resources U. 8. for 1882, pp. 358-386. 1883. 50c.

Ecrwis, E. E. Zinc and lead mines near Dodgeville, Wis. In Bulletin No. 260,
pp. 311-315. 1905. . 40c.

a Earlier volumes of the Mineral Resources of the United States contain discussions
relating to the lead and zinc industries of the United States.
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EmmMons, S. F.,, and IrviNg, J. D. Downtown district of Leadvﬂle, Colo. -

Bulletin No. 320. 72 pp. 1907.

" GARREY, G. H. (See Spurr, J. E., and Garrey, G. H.)

Gorpon, C. H. Mining districts of south-central New Mexico. (In prepa-
latlon )

GRANT U. S. Zine and lead deposits of southwestern Wisconsin. In Bulletin
No. 260, pp. 304-310. 1905. 40c.

GraTON, L. C., and SieBeNTHAL, C. B. Silver, copper, lead and zinc in the
Central States in 1907. In Mineral Resources 1907, pt. 1, pp. 483-549. 1908.

Horrman, H. O. Recent improvements in desilverizing lead in the United
States. In Mineral Resources U. S. for 1883-84, pp. 462—473. 1885. 60c.

Ires, M. W. Lead slags. In Mineral Resources U. 8. for 1883-84, pp. 440-462.
1885. 60c. '

Irving, J. D.- (See Dmmons S. F, and Irving, J. D.)

KerrH, A. Recent zinc mining in East Tennessee. In Bulletin No 22..) pp-
208-213. 1904. 35c.

McCaskey, H. D. Gold, silver, copper, lead, and zinc in the eastern States.
In Mineral Resources 1907, 'pt. 1, pp. 551-570. 1908.

MacDowaLp, D. F. (See Calking, F. C., and MacDonald, D. F.)

Ransomg, I, L. Ore deposits of the Coeur d’Alene district, Idaho. In Bulle-
tin No. 260, pp. 274-303. 1905. 40c.

Report on the economic geology of the Silverton quadrangle, Colorado.
Bulletin No. 182. 265 pp. 1901. 50c.

——— The ore deposits of the Rico Mountains, Colorado. In Twenty-second
Ann. Rept., pt. 2, pp. 229-398. 1902.

Ransomi, ¥. L., and CALKINS, I'. C. Geology and ore desposits of the Ceeur
d’Alene district, Idaho. Professional Paper No. 62. 1908.

SiEBENTHAL, C. E. Mineral resources of northeastern Oklahoma. In Bulle-
tin No. 340, pp. 187-228. 190S.

Lead. In Mineral Resources U. 8. for. 1907, pt. 1, pp. 645-676. 1908..
Zinc. In Mineral Resources U. S. for 1907, pt. 1, pp. 659-676. 1908.
(See Graton, L. C.,, and Siebenthal, C. E.)

SmitTH, G, 0. Note on a mineral prospect in Maine. In Bulletin No. 315, pp.
118-119. 1907,

SmiTm, W. S. T. Lead and zine deposits of the Joplin district, Missouri-
Kansas. In Bulletin No. 213, pp. 197-204. 1903. 25c, ' :
(See also Ulrich, E. O., and Smith, W. S. T.)

SpENCER, A. C. The zinc deposits of Sussex County, N. J. In Ann. Rep. Geol.
Sur. New Jersey for 190S. In press.

SPURR, J. I, and Gagrey, G. H. Economic geology of the Georgetown quad-
rangle, together with the Empire district, Colorado, with general geology by
S. H. Ball. Professional Paper No. 63. 190S.

Ucrricu, L. O, and Smita, W. S. I\ Lead, zine, and fluorspar deposits of
western Kentucky. (In Bulletin No. 213, pp. 205-213. 1903. 25c.) Profes-
sional Paper No. 36. 218 pp. 1905. ‘

VAN Hisg, C. R. (See Bain, H. I, Van Hise, C. R., and Adams, G. L.)

WinsLow, A. The disseminated lead ores of southeastern Missouri. Bulletin
No. 132. 31 pp. 1896. Iixhausted.

Wourrr, J. E. Zinc and manganese deposits of hlallhlm Furnace, N. J. In
Bulletin No. 213, pp. 214-217. 1903. 25c. :




