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MINERAL RESOURCES OF THE NORTHERN AND CENTRAL SAN ANDRES 
MOUNTAINS, WHITE SANDS MISSILE RANGE, NEW MEXICO 

VIRGINIA T. McLEMORE 

New Mexico Bureau of Geology and Mineral Resources, ew Mexico Institute of Mining and Technology, Socorro, NM 87801, ginger@gis.nmt.edu 

ABSTRACT.-There are four types of deposits in northern and centra l San Andres Mountains (Rio Grande rift (RGR), copper-silver(± uranium) 
vein, vein and replacement deposits in Proterozoic rocks, and Proterozoic talc deposits) in five districts : Mocllingbird Gap, Salinas Peak, 
Grandview-Su lfur Canyon, San Andrecito-Hembrillo, and San Andres Canyon districts . All of these districts are on the White Sands Missile 
Range and have been withdrawn from mineral entry since the 1940s. It is estimated that <$53,000 worth of Au, Ag, Cu, Zn, Pb, Bi, w, Fe, 
barite, fluorite, and talc were produced from the five districts in 1900- 1948. 

INTRODUCTION 

The San Andres Mountains are in south-central ew Mexico 
and cover portions of ocorro, Sierra, and Dona Ana Counties. 
Mineral deposits are scattered throughout the mountain range, 
but have not been active since the withdrawal from mineral entry 
in the 1940s to create the White Sands Missil e Range. This paper 
summarizes the geology, geochemistry, and mineral production 
of the mineral depo its in five mining di tricts in the northern and 
central San Andres Mountains (Fig. 1, Table I). Detailed geology 
and stratigraphy of the districts are described elsewhere i.n this 
volume and in cited references. This work is part of ongoing stud­
ies of mineral deposits in New Mexico that include updates and 
revisions of prior work by Lasky ( l 932), Dunham (1935), orth 
and Mclemore (I 986 1988), Mclemore ( I 988, 1994, 1998, 
2001) Mclemore et al. (1996), aDd Bartsch-Winkler ( 1997). 

Mineral production since the late 1800 i Ii ted by district in 
Table 1, 2, and 3. Mining and production records are generally 
poor, particularly for the earliest times and many early records are 
conflicting. These production figures are the best data available 
and were obtained from published and unpublished sources (New 
Mexico Bureau of Geology and Mineral Resources, NMBGMR 
file data). However, production figu res are ubject to change as 
new data are obtained. 

METHODS 

Tbe first step in this project was to inventory and compi le data, 
both published and unpublished, on xisting mines and mills 
witbin the northern and centra l San Andres Mountains, including 
a literature search and compilation of unpublished file data . Min­
eralized areas were examined and sampled in 1994-1996· sample 
locations and descriptions are listed in Appendix I. 

TYPES OF DEPOSITS 

There are four types of deposits in northern and central San 
Andres Mountains: I) Rio Grande rift (RGR) 2) copper-si lver(± 
uranium) vein 3) vein and replacement deposits in Proterozoic 
rocks, and 4) Proterozoic talc deposits. A brief description of 
each type is in Table 4; more detailed descriptions are by Cox and 
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TABLE l. Mining districts in the northern aud central San Andres Mountains, ew Mex ico. Names of districts are after Fi le and orthrop (1966) 
wherever practical, but many districts have been combined and added. Estimated value of production is in original cumulative dollars and includes 
all commodities in the district, except aggregate (sand and gravel) and dimension stone. Type of deposit after North and Mclemore ( 1986, 1988) and 
McLemore (200 I). Production data modified from Lindgren et al. ( 1910), Anderson (1957), Mclemore ( 1994), Mclemore et al. (1996), U.S. Geo logi­
cal Survey (1902-1927), U. S. Bureau of Mines ( 1927- [990), and New Mexico State Mines Inspector (1912-1982). 

District or coal field Year of dis- Years of prod uc- commodities pro- Estimated cumulative Type of deposit 
(aliases) covery tion duccd (present) value of production 

(in original dollars) 

Mockingbird Gap 1900 1934-194 1 Ag, Pb, Ba, F (Cu, Zn) 4,000 Rio Grande Rift, veins and replacements in 
Proterozoic rocks , copper-silver veins 

Salinas Peak (Good For- 1655 1935- 1948 Au, Ag, Cu, Pb, Zn. F <5,000 Rio Grande Rift 
tune Creek, Bearden (Mo, Bi, Ba) 
Canyon) 

Grandview-Sulphur Can- 1896 1907- 1920 Au, Ag, Cu, Zn, Pb, <20,000 veins and replacements in Proterozoic rocks, 
yons Bi, W, Fe (Mo,Mn) Rio Grande Rift 

San Andrecito-1-lembrillo 1890s 1914, 1915, Cu, Ag, Pb, talc (Ba, F. 23,000 Rio Grande Rift, veins and replacements in 
(Membrillo, Capita l 1918, 1920- 1930 Fe, W?) Proterozoic rocks, talc 
Peak, Red Rock, Green 
Crawford) 

San Andres Canyon (Capi- 1900 1900- 1904 Cu, Pb (Ag, Ba, f) < 1,000 Rio Grande R.ift 
tal Peak) 

TABLE 2. Reported and estimated base and precious metals production by district in the northern and central San Andres Mountains, New Mexico. 
- no reported production. W withheld or not available. () estimated data. Production data modified fro m Lindgren et al. (1910), Anderson (1957), 
Mclemore (1994), Mclemore et al. (1996), U. S. Geological Survey ( I 902- 1927), and U. S. Bureau of Mines (I 927- 1990). 

District Years of pro- Ore (short Copper Gold (oz) Si lver (oz) Lead (lbs) Zinc (lbs) Estimated 
duction tons) (lbs) value($) 

Mockingbird 1934-1941 833 117 71 ,200 3,949 
Gap 

Salinas Peak 1935- 1948 530 100 308 72,700 10,000 <5,000 

Grandview-Sul - 1907- 1920 w w 17 w <20,000 

phur Canyons 

San Andrecito- 1914 - 1930 (< 10,000) (< 100) w 10,000 
Hembrillo 

San Andre. 1900-1904 (< 10,000) w < 10,000 
Canyon 

TABLE 3. Other mineral product ion by district in the northern and central San Andre Mountains, New Mexico. 

District Mine 

Salinas Peak Lava Gap 

Grandview-Sulphur Can- Pioneer 
yons 

Grandview-Sulphur Can- Pioneer 
yons 

Grandview-Sulphur Can- St. Lawrence 
yon 

San Andrecito- Hembri llo Hembrillo Canyon 

Years of production 

1926 

1908, I 91 I , 19 I 8 

1907- 1920 

1913 

1920-1930 
1942- 1945 

Production Reference 

25 tons fluorite Wi lliams (1966), McAnulty 
(1978) 

1,500 lbs 70.2% Bi Lask-y ( 1932) 

20,000 lbs tungsten Dale and McKinney 

62.6 tons of 28.8-
48% Fe 

10,000 tons of talc 
2,602 tons of talc 

( I 959), Hobbs ( 1965) 

Chidester ct al. ( L 964), 
Fitzs immons and Kelly 
( 1980) 
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TABLE 4. Descriptions of types of mineral deposits found in the northern and central San Andres Mountains, ew Mexico. 

Type of deposit 

Rio Grande Rift (RGR) 

Description Mineralogy Perceived age (Ma) 

Low temperature, open-space barite, fluorite, galena, loca l late Miocene to Pliocene 

fillings with lillle or no si lver, copper. z inc, vanadium 

replacement and are not obviously and molybdenum minerals 

associated with any magmatic 

activity. Found within or near the 

Rio Grande rift. 

Copper-silver (± uranium) Veins formed ai low temperatures, Variable, but malachi te, 

azurite, other copper 

late Miocene to Pliocene 

vein deposits 

Vein and replacement 

deposits in Proterozoic 

rocks 

Proterozoic talc 

near the surface, and along 

Tertiary faults , possibly a a resu lt minerals, iron ox.ides, calcite, 

of dewatering of rift basins and ilver minera ls, and quartz 

may be similar in origin as the Rio are common to most deposits. 

Grande Rift deposits (fom1erly U, Pb, Zn, Co, i, Ge 

called supergene-copper-uranium minera ls and minor amounts 

(silver) deposits by North and of Au found loca lly in mall 

Mclemore ( 1986)). quantiries. 

Vein and replacement deposits are 

found along faults, fractures, 

shear zones, and contact zones 

within Proterozoic granitic and 

metamorphic rocks. 

Lenticular masses of talc and 

talc-quartz-phyllite ho ted by 

metamorphic rocks. 

Malachite, chalcopyrite. 

chalcocite, azurite, gold , 

si lver minerals, iron oxides, 

quartz common to most 

deposits. 

Talc, quartz 

Proterozoic or younger 

Proterozoic 

References 

McLemore and Barker 

(1985), McLemore and 

Lueth (1996), Mclemore 

Cl al. ( 1998) 

North and McLemore 

( I 986), Mclemore (1999, 

200 1) 

orth and Mclemore 

( I 986), Williams and Bauer 

(1995) 

Chidester et al. ( 1964), 

Fitzsimmons and Kelly 

(1980) 

Singer ( 1986), North and McLemore ( 1986, 1988), McLemore 
and Lueth (1996), Bartsch-Winkler ( 1997), McLemore et al. 
(1998), and McLemore (2001). 

DESCRIPTION OF MLNING DISTRICTS 

Mockingbird Gap district 

along north-trending faults and as stratabound deposits in lime­
stones. They are typically small, low grade, and uneconomic. 
Past production generally involved hand-sorting mining meth­
ods. umerous undeveloped occurrences of barite, fluorite, 
galena, and malachite are fo und locally along silicified faults 
(Bachman, 1968), but typically are small and low grade. Gangue 
minerals include quartz, calcite, and iron oxides. 

The Mockingbird Gap district is in the northern San Andres 
range in Sierra and ocorro Counties (Fig. I). The Mockingbird 
Gap district, discovered about 1900, contains three types of 
deposits: RGR, copper-silver veins, and vein and replacement 
deposits in Proterozoic rocks. Reported production from the dis­
trict in 1934-1941 , amounts to 833 short tons of ore containing 
117 oz Ag and 71 ,200 lbs Pb from RGR barite-fluorite-galena 
deposits (Table 5; North, 1983). 

The majority of the deposits in the Mockingbird Gap district 
are RGR barite-fluorite-galena (± ilver and copper) deposits 

TABLE 5. Production from the Mockingbird Gap district, Socorro 
and Sierra Counties (from U. S. Geological Survey, 1902- 1927, U.S. 
Bureau of Mines, [927- 1990). 

Year Ore ( short tons) Silver (oz) Lead (lbs) Value$ 

1934 4 6 4,500 170 

1939 18 18 10, 100 487 

194 1 811 93 56,600 3,292 

TOTAL 833 117 71 ,200 3,949 
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TABLE 6. Chemical analyses of samples from the Mockingbird Gap district Socorro and Sierra Counti es. Selected samples are located in Figures 2 
and 3. Analyses of Cu, Pb, and Zn by FAAS (after aqua regia digestion) and Ag, Sb, and As by fCP and Au by INNA. -no data. 

Sample Mine Au Ag 
No. ppb ppm 

MGI Independence 47 19 
NMGI Independence 9 II 
NMG2 Independence 21 <5 
MG3 Lndependence 5 <5 

MG3 Independence 10 <5 
MG4 Independence 45 6 
NMG4 Independence 19 30 

MGl8 Independence <70 <0.7 
MG5G Mockingbird Gap 57 <5 
MG5W Mockingbird Gap 21 <5 
NMG5 Mockingbird Gap 25 <5 
MG6 Mockingbird Gap 5 <5 

MG6 Mockingbird Gap <2 <5 
MG7 Mockingbird Gap <2 <5 
NMG7 Mockingbird Gap <2 <5 
MG8 Mayday 13 <5 
MGll 5, TIOS, R5E 7 <5 
MGl2 Wildhorse 12 <5 

MG13 Wildhorse 3 11 

MG14 33, T8S, TSE <70 <0.7 
MG!5 33, TSS, TSE <70 <0.7 
MGl6 4, T9S, RSE <70 <0.7 
MG19 Unknown (25, T9S, R4E) <70 <0.7 
MG20 Unknown (25, T9S, R4E) 68 9.6 

Two styles of RGR mineralization are found at the mines in 
district: fau lt-controlled and stratabound deposits. Deposits along 
the northern San Andres Mountains, including the Independence 
mine, occur along the main north-trending range fault between 
brecciated granite and limestones of the Yeso Formation (Fig. 2). 
The fault-controlled deposits at the Independence mine are devel­
oped by two shafts, 114 and 80 ft deep, 2 short adits, and several 
pits. The main shaft has drifts at 50-ft levels, with underground 
development totaling 175 ft (Lasky, 1932). The fault strikes north­
south and dips 65-75°E. Only the limestone is mineralized and 
contains barite, fluorite, galena, and sphalerite, in a gangue of cal­
cite, quartz, and iron and manganese oxides. Galena and sphalerite 
have been oxidized to cerussite, anglesite, and smithsonite (Lasky, 
1932; North, 1983). The mineralized zone is approximately 4-20 
ft wide and as much as 500 ft long. At least three pods or lenses 
of mineralized and brecciated limestone are exposed along an 
arroyo in a downdropped block of Yeso Formation (Fig. 2). The 
northern dump contains abundant barite, sphalerite, galena, cerus­
site, anglesite, and trace fluorite in a gangue of calcite and quartz. 
Barite is the predominant mineral in the southern pods. Silicifi­
cation of the limestone is common. The pods are approximately 
10- 30 ft wide and at least 50-l 00 ft long. Two carload of ore 
were shipped about l 920 that assayed 2% Pb, I 0% Zn, 343 ppm 

Mo Cu Pb Zn Sb As 
ppm (ppm) (ppm) (ppm) ppm ppm 

7 49 47,185 36,000 15 <0.5 

7 46 41 ,605 38.000 14 <0.5 

14 47 10,731 34,000 2.5 3.2 
<I 19 474 10.500 0.9 1.3 

<I 18 5928 430 1.4 <0.5 
<I 87 19,049 2500 3.3 <0.5 

7 39 37,669 17,000 4.7 <0.5 

20 39,000 9800 

54 10,000 487 640 8.2 63 
<I 6786 33 22 0.5 3 

<I >10,000 335 430 4.9 22 

4 1590 182 57 1.1 

<I 534 41 120 0.5 2.2 

<I 2471 34 260 0.2 <0.5 
4 2977 448 110 0.3 0.8 

26 590 250 23 0.2 

<I 5113 1347 1200 14 

IO 82 2869 3400 4.7 24 

3 419 49,378 2500 II 2.5 

1900 13,000 230 

140 67,000 2200 

3200 150 47 
630 330 32 

130 1600 2000 

Ag, and a trace of gold (Lasky, 1932). Sample assays are in Table 
6. Holes drilled in J 986-1987 indicate that lead is more prominent 
at the surface, whereas zinc is more prominent at depth (Table 7). 
The drill data indicate a resource of 353,426 short tons of 0.67% 
Pb, 0.9% Zn, 2.06 ppm Ag, and 23.8% BaS04 to a maximum 
depth of 120 ft (C. T. Smith, unpublished repo1t, 1987). 

Farther east in section 4, T9S, R5E, and section 33, T8S, R5E 
a 30-ft shaft and trenches have exposed brecciated Madera Group 
limestone that contains a small pod of coarsely crystalline barite, 
galena, and fluorite with quartz and calcite. This RGR deposit is 
approximately 6 ft thick, IO ft wide, and 20 ft long. Barite blades 
are as much as 3 inches long and galena and fluorite cubes are 
as much as I inch across. An inclined shaft at least 50 ft deep 
developed a second pod. Material on the dump contains abundant 
malachite, azurite, brochantite, barite and fluorite in a gangue of 
calcite and quartz. Galena is rare in this pod. A sample assayed 3 
ppb Au, ll ppm Ag and 49,378 ppm Pb (Table 6, #MG l4-J7). 
Silicification of the limestone is common. 

The Mayday deposits, west of the Mockingbird Gap mine in 
Johnson Park Canyon, consists of a 100 ft sba.ft, short adits, and 
numerous pits along north-trending faults between Lead Camp 
Limestone and Sandia Formation (Fig. 3). This RGR deposit 
consists of barite, fluorite, azurite, malachite, and chalcocite in 
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FIGURE 2. Mines, drillholes, and geology at the Independence mine area, no11hern Mockingbird Gap district, San Andres Mountains. Geology modi­
fied from Bachman (1968) and Condie and Budding (1979). Drillhole data is in Table 7. 

a gangue of calcite, quartz, and clay. The zone strikes N10°E, 
dips steeply, is 5-9 ft wide, and is at least 100 ft long. A sample 
assayed 90.6% Ca F2 and 1 % BaSO4 (Williams, 1966). A sample 
collected in 1996 contained 13 ppb Au and low metals (Table 6, 
#MG8). Additional RGR deposits are found scattered thrnughout 
the district, but are small, low grade, and discontinuous (Table 6, 
#MGL9-20 Wildhorse-MGJ2-13). 

Copper-silver veins at the Mockingbird Gap mine, the largest 
mine in the district and approximately 8-km outh of Mocking­
bird Gap proper, are fault-controlled and found along and at the 
intersection of two faults and the unconformity between the Pro­
terozoic granite and Bliss Sandstone (Fig. 3). These deposits were 
previously considered Proterozoic deposits (North and Mclemore, 
1986), but the minerali zed zones clearly extend into the overly-


