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A REINTERPRETATION OF ORE ZONING IN THE ORGAN DISTRICT, 
DONA ANA COUNTY, NEW MEXICO 

VIRGIL W. LUETH and VIRGINIA T. McLEMORE 
New Mexico Bureau of Mines and Mineral Resources, New Mexico Tech, 801 Leroy Place, Socorro, NM 87801 USA 

Abstract-Metal and mineralogical zoning is defined in the northern portion of the Organ district. Zoning is 
present along the structurally-controlled Merrimac-Hilltop and Torpedo-Bennett mineralization trends. 
Copper-molybdenum porphyry-type deposits at the Torpedo mine and Organ copper deposit gave rise to cop
per skams that are immediately adjacent to the porphyry systems. An outward progression continues to zinc 
skarns followed by zinc-lead replacement deposits and lead-zinc replacements, with significant silver values, 
that occur farthest from the mineralization source. Pb/Cu and Cu/Zn ratios best define metal zoning and fluid 
flow directions for sulfide-bearing deposits. High Cu/Zn and low Pb/Cu ratios are located at the source of 
hydrothermal fluids. The variation of the ratios is a function of relative solubilities between metal complex 
species. Gaps in the zoning sequence, represented by a lack of observed or developed mineral deposits repre
sent areas of highest exploration potential. Fluorite-barite deposits in the Organ district are genetically unre
lated to porphyry copper mineralization based on age constraints. 

INTRODUCTION 

Changes in ore or gangue mineralogy during the course of crys
tallization of minerals in moving fluids produces the patterns rec
ognized as zoning. Zoning can be defined on a number of scales 
ranging from regional (metallogenic) to microscopic. This study 
attempts to define zoning at a district-wide scale. District zoning is 
commonly observed as a grouping of minerals formed more or less 
in sequence in a ore depositional system (Barnes, 1975). Metal and 
mineral zoning is observed in many mining districts but is not nec
essarily present in all. Generally, district zoning is recognized by a 
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FIGURE 1. Map of mineral deposits and metal-ore zoning in the Organ 
district. Dashed lines represent metal zones based on Dunham (1935) as 
presented by Seager (198l). Symbols indicate type of deposit: ♦ porphyry; 
.._ skarns; ■ carbonate replacement; • vein; • fluorite replacement. Figure 
modified from Seager (1981). 

particular sequence of minerals in a concentric or linear distribu
tion about a point source. These patterns can range from relatively 
simple to complex with overlapping or missing mineralogical 
and/or metal zones. All deposit types, igneous, metamorphic, or 
sedimentary, can display zoning patterns. Within the Organ district, 
zoning apparently formed from a magmatic-derived or moderated 
hydrothermal system. 

The geology of the Organ Mountains and the southern San 
Andres Mountains was first described in detail by Dunham (1935) 
and was updated in a comprehensive geological report by Seager 
(1981). The former paper characterized the ore deposits in some 
detail. Seager (1981) concentrated his study on the structural and 
lithologic features of the district with a summary of economic geol
ogy derived mainly from the reports of Dunham (1935) and 
Albritton and Nelson (1943), with additions from surface observa
tions. Other published reports on the mineral deposits of the dis
trict include Lindgren et al. (1910), Soule (1951), Glover (1975), 
McAnulty (1978), Macer (1978) and McLemore et al. (1996). The 
description of a porphyry copper-molybdenum deposit, north of 
the town of Organ (Fig. 1), was made by Newcomer (1984) and 
Newcomer and Giordano (1986). An initial reinterpretation of zon
ing was described by Lueth (1988) in conjunction with trace ele
ment geochemistry of galena and the recognition of tellurium min
eralization in the northern portion of the district (Lueth et al., 1988; 
Lueth, 1989). A discussion of other mineralization centers in the 
district was presented by McLemore et al. (1996) and McLemore 
and Lueth (1997), but not discussed in detail. This paper is intend
ed to clarify zoning in the district in light of recent geological and 
geochemical data. 

GENERAL GEOLOGY 

The Organ Mountains are a west-tilted fault block composed of 
rocks that range in age from Proterozoic to Quaternary. 
Proterozoic gneisses and granites are exposed on the north and 
eastern portions of the range. Paleozoic sedimentary rocks, domi
nantly marine, lie unconformably on a Proterozoic granitic base
ment. The maximum thickness of the Paleozoic section is 2591 m 
(Seager, 1981 ). The section is dominated by carbonate rocks that 
were deformed during the Laramide compressional event. The 
Paleozoic carbonate units are important host rocks for skarn and 
replacement ore deposits in the district. Oligocene volcanic rocks, 
that unconformably overlie the Paleozoic rocks, are coeval to the 
Organ batholith. The batholith was emplaced in three main phases 
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TABLE 1. Classification of ore deposits in the Organ district ranked according to " intensity factors" of Dunham, 1935. Top of the table represents high
est intensity. 

Deposit Deposit Type Host RockJ Ore Gangue Reference 
Name Assemblage Assemblage 

Organ Porphyry Cu•Mo Tertiary granite py.q>y•moly qtz•kf"•ser Newcomer& 
Porphyry Giordano, 1978 
Torpedo Cu Breccia Pipe limestone py.q,y qtz•kf" Soule, 1951 
Excelsior Cuskarn limestone py.q,y-pyrr gnt-qtz-act Lueth. 1988 
Memphis Cu•Zn skarn limestone py<py•sph-te gnt-qtz-act Dunham, 1935 
Merrimac Zn skarn limestone py-sph<py gnt-qtz-act Dunham, 1935 
Lodge Znskarn limestone py-sph gnt-qtz-act Dunham, 1935 
Homspoon Base metal vein Tertiary granite py-sph-gal-ss qtz-kf-chl Lueth, 1988 
Homestake CO3 replacement limestone py-sph-gal qtz-cal Albritton & 

Nelson, 1943 
Little Buck CQ3 replacement limestone py-sph-gal-te qtz-cal-fl Lueth, 1988 
Ricardite CO3 replacement dolomite gal-sph-py-te qtz-cal-tc Lueth, 1988 
Hilltop CO3 replacement dolomite gal-sph-py-te qtz-cal-fl-tc Lueth, 1988 
Black Prince CO3 replacement dolomite gal-sph cal Lueth, 1988 
Stephenson- CO3 replacement limestone gal-sph-py qtz-cal-gl McLeMore et 
Bennett al., 1996 
Modoc CO3 replacement limestone gal-sph qtz-cal McLemore et 

al., 1996 
Bishop Cap col replacement limestone fl-bar qtz-cal Seager, 1981 
Hayner CO3 replacement limestone fl-bar qtz-cal Seager, 1981 
Texas Canyon+ Au-Ag vein Tertiary granite py.q,y-tetr-ar qtz-bar Dunham, 1935 
Dona Dora+ Au-Ag vein PC granite py-gal-sph qtz-sid Dunham, 1935 
Mormon+ Au-Ag vein PC granite py.q,y qtz-hem Dunham, 1935 
Rock of Ages+ Au-Ag vein PC granite py-cpy gtz Dunham, 1935 

+ not assigned to any particular zone by Dunham (1935) 
Mineral abbreviations: act - actinolite, ar - argentite, bar - barite, cal - calcite, chi - chlorite, 

cpy - chalcopyrite, fl - fluorite, gal - galena, gnt - garnet, hem - hematite py - pyrite, pyrr - pyrrhotite, 
qtz - quartz, te - tellurides, tetr - tetrahedrite, ss - sulfosalts, sid - siderite, sph - sphalerite, tc - talc, 

shortly after caldera-style eruption of the volcanic rocks (Seager 
and Brown, 1978; Seager and McCurry, 1988). The main phase of 
the batholith, the Sugarloaf Peak quartz monzonite, was dated by 
the "'Ar/39Ar method at 33.1 ± 0.1 Ma (McLemore et al., 1995). 
Uplift and tilting of the range occurred during the middle Miocene 
in response to tectonism in the Rio Grande rift (Kelly and Chapin, 
1997). Weathering and erosion incised the mountain range and 
deposited detritus into the adjacent basins. 

ORE DEPOSITS 

The Organ Mountains are host to a wide variety of ore deposit 
types. This variety is characterized by deposits ranging from mag
matic to placer types. An estimated total production value for the 
district exceeds $2.7 million dollars (McLemore et al., 1996). The 
majority of deposits are thought to have a genetic link to the intru
sion and crystallization of the Organ batholith (Dunham, 1935; 
Albritton and Nelson, 1944; Seager, 1981; McLemore and Lueth, 
1996). The genetic link of ore deposits to magmatic activity in the 
district provides a constraint for the determination of district zoning. 

Ore deposits studied during the course of this study are present
ed in Table l. A large number of minor deposits were not utilized 
because of their small size and lack of applicable analytical data. 
Pegmatite deposits were not included, because they represent no 
economic source of metals in the district. Despite Dunham's (1935) 
description that pegmatites at the Gray Eagle, Ben Nevis, and 
Quickstrike mines produced some silver, Lueth (1988) determined 
that the complex pegmatites of Dunham were actually roof pendant 

skarns hosted by the main intrusion, based on the calcsilicate assem
blages and fluid inclusion temperatures. Analogously, the "simple" 
pegmatites of Dunham (1935) represent endoskarns adjacent to the 
margins of the pluton. Potassium feldspar from the Quickstrike 
mine yielded an age of 32.2 ± 01 Ma (McLemore et al., 1995). 

Copper-molybdenum porphyry deposits 

The largest deposits in the Organ district are porphyry copper
molybdenum stockwork types. The Organ porphyry deposit crops 
out north of the town of Organ and has been explored through 
extensive drilling (Newcomer and Giordano, 1986). The copper 
breccia pipe at the Torpedo mine is also typical of porphyry copper 
mineralization. Molybdenum mineralization is also present at the 
Galloway mine and in a breccia zone near Aguirre Springs. 
Significant disseminated pyrite mineralization is also in the San 
Agustin pass area and in the vicinity of Granite Peak (Seager, 1981 , 
McLemore and Lueth, 1997). T hese occurrences were not deemed 
significant although they were noted by Dunham (1935). Porphyry 
mineralization typically consists of early-stage pyrite-chalcopyrite
molybdenite in veinlets and disseminations, followed by a more 
diverse late-vein assemblage of pyrite-chalcopyrite-sphalerite-gale
na. Ore mineralization is accompanied by widespread potassic and 
quartz-sericite alteration and localized argillic and propylitic alter
ation (Newcomer and Giordano, 1986). The Organ porphyry 
deposit occurs in the lead-zone of Dunham and is inconsistent with 
his zoning pattern. 
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FIGURE 2. Generalized geology along the Merrimac-Hilltop mineralization 
trend. Geology modified from Seager (l 981 ). Arrow points in the direction 
of fluid flow inferred from metal ratios. Symbols indicate type of deposit: .A. 
- skarn (open= zinc skarn), ■ -replacement (open= zinc dominant) 

Skarn deposits 

Skarn deposits are developed along the margin of the Organ 
batholith and associated with faults outside the intrusive mass. 
Both copper and zinc types are present (Lueth, 1988). These 
deposits are characterized by extensive development of calcsilicate 
minerals, typical of skarns. Copper skarns at the Memphis and 
Excelsior deposits tend to contain a greater proportion of andradite 
over diopsidic pyroxene compared to zinc skarns. Zinc skarn min
eralization is present at the Lodge and Merrimac mines. The north
ern portion of Memphis mine displays characteristics similar to zinc 
skarns. Sulfide mineralization generally occurred late in the skarn 
development and is accompanied by retrograde alteration of the 
calcsilicate minerals by hydrous alteration assemblages (clays, epi
dote, and actinolite). Retrograde alteration tends to be more abun
dant in copper skarns. All skarn types were mined for their base 
metal content. Ore mineralogy of the copper skarns consists of 
pyrite-pyrrhotite-chalcopyrite ± sphalerite and galena. Zinc skarns 
have an ore assemblage of pyrite-sphalerite-chalcopyrite ± galena. 

Carbonate replacement deposits 

Carbonate replacement deposits are common in the district and 
are represented by two subtypes based on dominant ore minerals, 
lead-zinc and fluorite-barite. Lead-zinc replacement deposits are 
hosted by Paleozoic limestones or dolomites and tend to occur 
along fault zones in areas more removed from the batholith. The 
distribution of impermeable rocks (shales and intrusive dikes) and 
fold structures profoundly influence the localization of these 
deposits. They are characterized by their dominantly lead and zinc 
mineralogy (galena and sphalerite) and lack of calcsilicate alter
ation of the host rocks. Significant silver was produced from the 
lead-zinc replacement deposits at the Little Buck, Ricardite, 
Hilltop, Black Prince, and Stephenson-Bennett mines. Minor 
amounts of calcsilicate mineralization are present in some deposits, 
but it is volumetrically insignificant. The second type of replace
ment deposit involves fluorite-barite mineralization represented at 
the Ruby mine and Bishop Cap area. The fluorite-barite deposits 
differ from the lead-zinc types in ore mineralogy (generally lacking 
sulfides) and locally extensive silicification of the carbonates that 
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accompanied mineralization. Fluorite-barite replacement deposits 
are also significantly removed from magmatic activity. 

Vein deposits 

Vein deposits are present within the batholith proper and in 
Proterozoic rocks. Dunham (1935) considered all veins to be con
temporaneous and a similar conclusion was drawn by Seager 
(1981). Three sets of veins are present; one trending east- west, 
another with a northeasterly trend, and the weakest trending north
west. All veins have steep dips. Ore mineralogy appears to vary in 
each set. East- west veins (e.g., Hornspoon and Dona Dora) con
tain an assemblage of pyrite-sphalerite-galena-sulfosalts (Lueth, 
1988). Northeasterly veins (e.g., Davy King and Texas Canyon) are 
typically chalcopyrite- and quartz-rich with significant gold assays 
(Dunham, 1935). The northwesterly trend (Mormon and Poor 
Man's Friend) contains an assemblage similar to the east-west veins 
and may represent a conjugate set. The veins tend to be thin and 
display multiple episodes of mineralization. The veins in the 
Proterozoic granites locally occur in shear zones on the margins of 
altered diabase dikes. Veins hosted by the batholith display thin 
chlorite alteration envelopes. All veins were developed for their 
precious metal content. 
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DISTRICT ZONING 

Zoning of ore metals in the Organ district was first described by 
Dunham {1935). Utilizing the concept of an "intensity factor" 
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(based on a combination of structural, temperature, pressure, and 
mineral assemblage data, e.g., Lindgren, 1933) and the depth-zone 
concepts of Graton (1933), Dunham interpreted a zoning pattern 
that was concentric about the Organ Batholith (Fig. 1 ). The listing 
of ore deposits in Table 1 follows the concepts applied by Dunham 
(1935, fig. 7, p. 138). The resulting interpretation of the zoning pat
tern has remained essentially unchanged since that time, although 
a number of studies have been carried out in the district subse
quently. Seager (1981), in a reappraisal of the geology of the dis
trict, mentions a number of areas of mineralization unknown to 
Dunham, thereby establishing the potential need for a re-interpre
tation of zoning in the district. 

A number of different methods for establishing zoning patterns 
in the Organ district were explored. These include: a review of min
eral distributions, calculation of metal ratios from available assay 
data, and a resynthesis of the methods first employed by Dunham 
(e.g., Lindgren's intensity factors and Graton's depth-zone con
cepts). Determination of metal ratios for the mines was made from 
published assay values, private reports, or government surveys. 
Methods of ore sampling are variable, consisting of grab samples, 
smelter returns, and drill core assays. Accordingly, only assays of 
channel, smelter shipment, or drill core samples were utilized for 
metal-ratio determinations. The values used (Table 2) represent 
averages for all analyses from a particular mine. 

Lueth (1988) noted that the distribution of the largest ore 
deposits within the Organ district lie along two distinct structural 
trends (Figs. 2 and 3). Zoning, based on "intensity factors," is well 
illustrated along at least one east-west structure (Merrimac-Hilltop 
trend) and apparent along the north-south-trending Torpedo
Bennett fault zone (TFZ). This zoning was also recognized by 
Dunham (1935, fig. 7, p. 138.). 

Data amenable to metal-ratio analysis are lacking for many of 
the smaller vein-type deposits. The ore mineral assemblages are 

TABLE 2. Assay data and ratio calculations for some of the ore deposits in the study area. 

Deposit Label Deposit Distance Cu Pb Zn Ag Cu/Zn Pb/Zn Ag/Pb Pb/Cu Data 
Name T2:2e (km) Reference 

Merrimac-Hilltop Trend 
Organ Copper OP Porphyry 

deposit Cu-Mo 0 0.30 0.01 0.30 0. 10 l.00 0.03 10.00 0.03 5 
Excelsior EX Cu skarn 3. 1 35.10 28.00 37.00 1.00 0.95 0.76 0.04 0.80 1 
Merrimac MM Zn skarn 5.3 1.07 0.32 16.00 0.69 0.07 0.02 2.17 0.29 l 
Lodge LO Znskam 6.3 1.42 l.20 10.77 0.56 0.13 0.11 0.46 0.84 2 
Little Buck LB Zn repl. 5.8 1.82 12.40 24.70 16.60 0.07 0.50 1.34 6.81 
Ricardite RC Pb repl. 6.7 0.08 17.52 24.02 3.95 0.00 0.73 0.22 219.06 1,2 
Hilltop HT Pb repl. 8.2 0.23 36.31 23.38 8.49 0.01 1.55 0.23 157.86 l ,2,3 
Stephenson-Bennett Fault Zone 
Torpedo TO Cu breccia 

pipe 0 3.71 0.30 2.60 0.95 1.42 0.12 3.13 0.08 3 
Memphis ME Cu-Zn skam 2 2.54 7.33 13.62 3.59 0. 19 0.54 0.49 2.88 1 
Homestake HS Zn repl. 3.2 0.55 7.17 3.20 13.92 0.17 2.24 l.94 13.03 1,2 
Stephenson- SB 
Bennett Pb repl. 4.9 3.05 19.58 6.50 11.77 0.04 3.01 0.06 6.41 

Vein Deposits 
Homspoon HN Polymetallic na 0.92 4.20 11.67 11.48 0.08 0.36 2.73 4.59 2 
Texas TC 

Canyon Au-Ag na 1.38 1.60 0.23 6.66 5.89 6.86 4.16 1.16 2 

Dona Dora DD Au-Ag na 0.08 0.60 0.83 0.01 0.09 0.72 0.02 7.71 l ,4 

Monnon MO Au-Ag na 4.12 0.10 0. 10 3.95 41.18 1.00 39.S4 0.02 1 

Rock of Ages RA Au-Ag na 0.26 0.04 0.01 2.76 26.00 4.00 69.00 0.15 
References: 1, Dunham (1935); 2, Albritton & Nelson (1943); 3, Soule (1951); 4, Mclemore et al. (1996); 5, this study 

1,4 
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similar in all E-W-trending vein deposits, consisting of sphalerite, 
galena, pyrite, and occasional silver-bearing sulfosalts. This assem
blages constrasts to the northeasterly trending veins hosted by 
Proterozoic rocks that consist of chalcopyrite and quartz with high 
gold values. Only the Davy King and Texas Canyon (both north
east-trending veins) deposits hosted by the batholith have similar 
assemblages to northwest-trending veins found in the older host 
rocks. Northwesterly trending veins hosted by Proterozoic rocks 
have assemblages similar to the east-west, base-metal veins in the 
batholith. 

A comparison of metal ratios among deposits with compatible 
geochemical data allows for the interpretation of a metal zoning 
pattern in the Organ district. Metal ratios from Table 2 are plotted 
according to distance along the Merrimac-Hilltop and Torpedo
Bennett trends (Fig. 4). The Pb/Cu and Cu/Zn ratios display sys
tematic variation along the respective trends. This behavior indi
cates these ratios can be used as a "zoning index" (Goodell and 
Petersen, 1974) or a "progress variable" (Lueth et al., 1990). The 
log Pb/Cu provides the best "progress variable" since it maintains 
slope along the entire trend. The flat slopes on either end of the 
Cu/Zn curve limit its usefulness. The irregular pattern of the Ag/Pb 
and Pb/Zn ratios limits their utility unless they are compared to one 
of the progress variables to monitor the onset of crystallization of a 
particular species. The log Ag/Pb shows the greatest variation and 
is most sensitive to changes in ore chemistry, a feature used by 
Lueth (1989) to map trace element variation in polymetalllic ores. 

Zoning along the Merrimac-Hilltop trend 

The Merrimac-Hilltop trend is localized along an unnamed fault 
that intersects the Torpedo-Bennett fault and continues east to a 
thrust fault at Black Prince Canyon (Fig. 2). Metal zoning along the 
trend is readily apparent in deposit mineralogy (Table 1) and metal 
ratios (Table 2; Fig. 4). Increasing Pb/Cu values away from the 
Organ porphyry deposit is consistent with an evolving fluid as it 
migrates away from its source region (Gross, 1956; Goodell, 1970; 
Goodell and Petersen, 1974). Cu/Zn values decrease while Pb/Zn 
values generally increase away from the "source" porphyry system. 
This is probably a function of relative solubilties of the metal com
plexes in the hydrothermal fluid as determined by Hemley et al. 
(1992) and Hemley and Hunt (1992). Minor variability in the afore
mentioned ratio patterns corresponds to mineralization at the 
Merrimac and Little Buck mines. Four factors may account for this 
variation, individually or in combination: (1) changing host rock 
lithology from limestone to dolomite, (2) intersection with a second 
episode of mineralization, e.g., the quartz-fluorite-telluride veins 
described by Lueth et al. (1988), and Lueth (this guidebook), (3) 
changing depth of mineralization or, ( 4) the Merrimac is a proximal 
zinc skarn on the margin of the batholith and not associated with 
mineralization along the fault. 

Zoning along the Torpedo-Bennett fault zone 

Metal zoning along the Torpedo-Bennett fault zone (TFZ) (Fig. 
3) is symmetric about the Torpedo copper breccia-pipe deposit 
(Fig. 4). All ratios are consistent with the concept of fluid migration 
away from the breccia pipe, which would plunge east after removal 
of Rio Grande-type tilting of the range. This orientation would sug
gest an origin of the pipe from the vicinity of San Agustin Pass, an 
area of disseminated pyrite mineralization similar to that found in 
copper-molybdenum-porphyry deposits. In addition, molybdenite 
and pyrite are present at the Galloway mine, immediately east of 
the pass. This area was suggested as a center of mineralization by 
McLemore et al. (1996) and McLemore and Lueth (1996). 

NASA 
0TEST 

SITE 

6 Bay1or Pc3k 

t Mo Prospect 

-:.. 
~ Rabbit Ear 

\ 

\ 

\'1 Needles 

' Modoc A 
' Sugarloaf Peak 

283 

Hill 1 
e o

1
ofta Dora 
, 

k of Ages 

,' / 
U.S. H~tlway 71oe=,;====== 

, Antelope HIii 
I 

N 

t 
O 1 Mi\H ,____, 

. 
s Canyorl 

u" ', ~ I 

FIGURE 5. Metal zoning in the Organ district based on metal ratios and 
mineral distributions. Base map adapted from Seager (1981). Symbols from 
Figure 1. 

Zoning of vein deposits 

Metal zoning within vein deposits hosted by the batholith or 
Proterozoic rocks appears minimal. These deposits formed from 
similar hydrothermal fluids under the same physiochemical condi
tions as demonstrated by the consistent ore mineral assemblages. 
Taking into account the tilting of the range, these deposits repre
sent a significant vertical section in the pluton over which mineral
ization is uniform, typical of polymetallic mesothermal vein 
deposits. Vein deposits in the Proterozoic rocks are even inferred to 
have formed at greater depths as compared to the polymetallic 
veins. The high copper and gold contents at the Texas Canyon, 
Davy King, and Rock of Ages deposits indicate these deposits may 
represent deep portions of a copper-gold porphyry system. 

A new district zoning model 

A reinterpretation of ore deposit distribution and mineralogy 
coupled with a metal-ratio study resulted in a new district zoning 
pattern. Instead of a concentric pattern about the Organ batholith 
(Fig. 1 ), zoning is centered about two, possibly three, porphyry
type deposits at the Torpedo mine, Organ deposit, and Granite 
Peak(?) (Fig. 5). A significant amount of hydrothermal alteration 
of the batholith is also present at these centers. However, zoning 
can only be established along structural trends that were utilized by 
the mineralizing fluids. Accordingly, low Pb/Cu and high Ag/Pb val
ues at the Torpedo and Organ deposits indicate they are the source 
area for the mineralizing fluids. These ratios vary systematically 
along the mineralized structures away from the source. Metal zon
ing is a consequence of fluid evolution away from the copper-rich 
deposits. 

Metal zoning in the Organ district can be quantified by compar
ing the two best zoning indicators, Pb/Cu and Cu/Zn (Fig. 6). The 
lines separating fields on this diagram are defined on the basis of 
observed mineral assemblages at particular deposits. The transition 
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of the copper-to-zinc zones is defined at the Memphis mine. The 
Memphis has copper skarn characteristics in the southern workings 
and zinc skarn features on the north. The Zn-to-Pb transition takes 
place at the Ricardite mine, where zinc replacements are in the 
western workings and lead replacements dominate to the east. 

The similarity of metal ratios at the Organ and Torpedo deposits, 
along with the presence of porphyry-type mineralization at San 
Agustin pass (Galloway mine), suggests these deposits may be 
genetically related. If so, they may represent faulted portions of the 
same large-scale deposit. Another area of intense pyrite mineral
ization that may represent porphyry-type mineralization exists 
near Granite Peak. We speculate that the Texas Canyon deposit on 
the east end of the district may be a product of this center, although 
geochemical data does not exist to adequately test this hypothesis. 
Mineralization in the vicinity of the Modoc mine may be related to 
this porphyry-type occurrence in the same way. A molybdenite
bearing breccia is hosted in the batholith and occurs immediately 
west of Aguirre Springs. This mineralization may be another cen
ter of porphyry-type mineralization within the batholith (Fig. 5). 

T he east- west and northwest-trending vein deposits 
(Hornspoon, Silver King, and Doiia Dora) within the batholith 
represent epithermal-mesothermal, polymetallic-vein-type miner
alization that is relatively uniform and plots in the zinc zone. These 
deposits occur along a deep cross section of the batbolith, now 
exposed by tilting and uplift during Rio Grande rift tectonism. The 
northeast-trending, copper-rich, precious-metal veins in 
Proterozoic rocks and in Texas Canyon and the Davy King mine 
are part of the deeper portions of the porphyry system and are 
more intimately associated with copper mineralization based on 
metal ratios (Fig. 4). The Texas Canyon deposits may be related to 
the Organ Peak mineralization center. An interesting feature of 
many vein deposits involves their structural orientation and the 
location of the identified source areas for the hydrothermal fluids .. 
An extension of the vein and dikes orientations reveal a point of 
mutual intersection in the vicinity of the Organ copper deposit 
and/or the Torpedo mine. The apparent radial distribution of these 
mineralized structures may be a response to mineralization at the 
source areas. Similar deposits may be present to the west along the 
mountain pediment or under basin fill. 

Fluorite-barite mineralization, which formerly represented the 
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outer-most zone of mineralization in the Organ district, have no 
relationship to the porphyry copper mineralization. Seager (1981) 
indicated that this type of mineralization occurred much later and is 
associated with Rio Grande rift tectonism. A dating of hypogene 
jarosites, intimate with fluorite-barite ores at the Bishop Cap sub
district yield a geologically significant ages between 5 and 6 Ma. The 
age of mineralization in the sulfide deposits in the Organ district is 
inferred to be Oligocene, 32.2 ± 0.1 Ma to 30.8 ± 0.1 Ma (McLemore 
et al., 1995). Fluorite-barite mineralization is a distinctly later stage 
of mineralization and is related to similar deposits up and down the 
Rio Grande rift (Mclemore and Barker, 1985, Lueth and Goodell, 
1996; Lueth and Heizler, 1997; Goodell et al., 1997). 

CONCLUSIONS 

A reappraisal of ore m.ineral distributions coupled with the study 
of metal ratios defines zoning in the Organ district. This pattern is 
centered about copper porphyry mineralization and is best illus
trated by Pb/Cu and Cu/Zn ratios. Ratios are better exploration 
tools than grade because they indicate geochemical evolution of 
hydrothermal fluids as they migrate along structures. Accordingly, 
metal-ratio information derived from this study indicates a number 
of areas with good exploration potential. These include: the area 
between the Organ porphyry deposit and San Agustin Pass for por
phyry-type mineralization; the area between the Torpedo and 
Stephenson-Bennett mines for zinc skarn or replacement deposits, 
and the area between Organ Peak and the Modoc mine for copper 
and zinc mineralization. However, much of the area occupied by 
the Organ district is part of the White Sands Missile Range, limit
ing accessibility to these areas, in addition to the significant 
increase in residential development on the west side of the Organ 
Mountains. 

The character of vein mineralization in the batholith and 
Proterozoic rocks suggests these deposits have a low potential for 
significant metal production, although some mining has been done 
in the past. These deposits represent fracture zones deep in the 
porphyry system and are of limited extent. 

Fluorite-barite deposits in the Organ district have no relation
ship to sulfide mineralization. These deposits represent a later 
stage of mineralization associated with rift development. They 
have characteristics similar to other deposits up and down the rift. 
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View looking west of the northern end of the Robledo Mountains. The high cliffs are Pennsylvanian limestone-s and the lower cliffs are alluvial-fan and 
axial-fluvial sediment of the Plio-Plcistocene Camp Rice Formation. Photograph by Greg Mack. 


