


Figure 98. New Trail Canyon area, northern lvanpah Mountains, East
Mojave National Scenic Area, California (figs. 2, 26). A, Workings at New
Trail Canyon Mine (at head of arrow), which explore copper and iron
skarn. View to N. 40° W. from general area of Bullion Mine. B, Narrow
veins of magnesite (m) cutting altered Paleozoic carbonate rocks (ac).
Approximately 1 m from 1-m-wide main vein at New Trail Magnesite
Mine, approximately 2.5 km southeast of the New Trail Mine.

Geology and Mineral Resources of the East Mojave National Scenic Area, San Bernadino County, California 232



GOUGE\ SHEARED ROCK

! L\ Ay
ol (]
\/) 75/;’/6//// &~
([
\\) {k%}}(é/ \\\v\/
FRACTURED ROCK/l | m lgILECC:A\

Figure 99. Schematic diagrams showing various relations of gouge
within a fault zone (from Wallace and Morris, 1986). A, Gouge zone
near center of trace of a fault zone. B, Gouge zone preferentially located
near one boundary of a fault zone. C, Thin seams of gouge developed
throughout zone of sheared rock that define overall width of a fault zone.
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500 FEET
152.4 METERS

Figure 100. Cross section through Coeur d’Alene Mine, Idaho, showing complex
anastomosing pattern of traces of fault found in approximately 70-m intervals of
underground mine workings. Faults, dashed where approximately located; short-
dashed lines, shaft and underground mine levels projected to plane of section. From

Wallace and Morris (1986).
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Figure 101. Schematic cross section showing inferred general relations of sediment-
hosted gold deposits on fringes of base- and precious-metal mining districts. Porphyry
Cu-Mo-Au deposits may include significant proportions of upper parts of associated stocks.
Metals potentially present shown parenthetically. Short-dashed lines, schematic form lines
of bedding in sedimentary strata. From Sillitoe and Bonham (1990).
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Table 18. Characteristics of permissive terranes and favorable tracts for Proterozoic carbonatite-related,
rare earth element (REE) deposits; Mesozoic gold-bearing breccia pipes; Mesozoic stockwork-molybdenum
systems, and other types of deposits in the East Mojave National Scenic Area, California.

[------ do.------ , same as above; --, not available; n.a., possibly not applicable]
Deposit type Permissive terrane Favorable tract Criteria used to Worldwide Characteristics*
delineate favorable Age Median tonnage Median grade
tract! (million tonnes)
Proterozoic
Proterozoic carbonatite- All Early Proterozoic Belt of ultrapotassic rocks 1,2,3 1.4 Ga 60 30.58 percent Nb,Os
related, REE deposit rocks and carbonatite
Mesozoic
Gold-bearing breccia Shallow-level magmatic Area delinated by 1,4,5,6,9 ~100 Ma -- -
pipe hydrothermal environment petrogenetically
linked veins
Stockwork molybdenum Area underlain by Mid Hills Widespread alteration 1,4,5,7,8 ~59-71 Ma 94 0.085 percent Mo
deposits adamellite of Beckerman and
others (1982)
Copper skarn Sequences of Paleozoic Sequences of 1,4,5,9,10 Jurassic and Cretaceous 0.56 1.7 percent Cu
carbonate rocks* Paleozoic carbonate
rocks*
Lead-zinc skarn ~ ---——- do.---—- - do.--——-— - do.--———- - do.----—- 1.4 5.9 percent Zn
2.8 percent Pb
Tungsten skarn ~~ ------ do.----—- - do.------ - do.----—- e do.------ 1.1 0.67 percent WO3
Tin (tungsten) skarn - ______ do-=--- e do---- e do-=--=  eemee- do.------ 59.4 50.31 percent Sn
Ironskarm  —--——- do.--——-- e do.------ 1,4,5,9,10, 11  ———--- do.------ 7.2 50 percent Fe
Goldskarm === do.-==---  memee do.------ 4,5,9,10 —--—- do.------ ©0.213 68.6 g/tonne Au
Polymetallic replacement ~ ------ do.------ e do.------ 1,4,5,9,10 ===~ do.------ 1.8 5.2 percent Pb
3.9 percent Zn
Polymetallic vein All Mesozoic and older All Mesozoic and 1,4,5,6,12  ————-- do.------ n.a. n.a.
rocks older rocks
Tertiary
Epithermal volcanic- Rhyolitic flow domes Hydrothermally altered 1,4,5,7, 11, 12 15.5 Ma 1.6 78.4 g/tonne Au
hosted gold and caldera and demagnetized
rocks

ICriteria: 1, Presence of mines and prospects; 2, presence of ultrapotassic and carbonatite rocks; 3, anomalous concentrations of REE in rock geochemistry, concentrate samples, and National
Uranium Resource Evaluation (NURE) samples; 4, geochemical anomalies of base and precious metals in various sample media; 5, presence of petrogenetically linked metal occurrences; 6, presence
of major premineralization structure; 7, widespread hydrothermal alteration of host igneous phase; 8, widespread presence of quartz-sulfide stockworks; 9 presence of reactive, premineralization
rocks; 10, skarn alteration in carbonate rocks together with widespread occurrences of polymetallic veins, polymetallic veins, polymetallic faults, and gold-silver quartz-pyrite veins; 11,
aeromagnetic data; 12, widespread alteration detected using Thematic Mapper image.

2From Cox and Singer (1986), except as noted.

3World-class REE deposit at Mountain Pass, just outside EMNSA, includes sparse Nb and extraordinary contents of light rare earth elements.

“4Includes copper, lead-zinc, iron, tungsten, tin (tungsten), and gold skarns in EMNSA.

SBased on only grade and tonnage information from four deposits.

SFrom Theodore and others (1991).

7From epithermal quartz-alunite vein deposit model in Cox and Singer (1986).
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Table 19. Analyses of rocks in the general area of the Big Hunch stockwork-molybdenum system, New York
Mountains, East Mojave National Scenic Area, California.

[Analyses in parts per million; --, not detected. Semiquantitative emission-spectrographic analyses by J. Harris and B. Spillare
using methods of Grimes and Marranzino (1968). Results are reported with a relative standard deviation for each value of plus
50 percent and minus 33 percent. Looked for but not found, at part-per-million detection levels (shown in parantheses); As (150),
u (10), Cd (32), Dy (22), Er (10), Eu (2.2), Gd (15), Ge (1.5), Hf (15), Ho (6.8), In (6.8), Ir (15), Lu (15), Os (22), Pd (1), P (68),
Pt (4.6), Re (10), Rh (2.2), Ru (2.2), Sb (32), Sm (10), Ta (460), Tb (32), Tm (4.6), U (320), W (10). Partial chemical analyses by

E. Campbell and D. Kobilis using standard methods of Shapiro (1975)]

Analysis Sample 81TT Ag B Ba Be Ce Co Cr Cu Ga La Li Mn Mo Nb Nd Ni Pb Sc Sn Sr
No.
Semiquantitative emission-spectrographic analyses
1 40 - - 860 - -- - -- 19 10 - -- 33 13 - -- - 6.9 1.7 -- 310
2 41 - 9.6 320 2 -- - -- 32 13 24 75 95 84 7.5 -- - -- 4.6 4.5 410
3 42 0.096  -- 1,000 3 -- - -- 70 25 25 -- 130 190 49 -- - 24 4.1 8.3 340
4 43 1.3 - 600 - -- - -- 86 29 29 -- 77 4.3 - 41 - 9 3.1 3.1 300
5 44 - 5.7 320 2.3 -- - -- 32 10 10 -- 110 1.2 10 -- - 18 4.4 -- 300
6 45B 0.38 - 540 - - - - 7.6 18 18 - 65 50 - - - 9.3 1.9 - 260
7 46 1.4 31 440 - - - - 73 22 22 - 50 82 6.9 - - 16 2.4 1.6 200
8 47 0.18 24 870 1.5 - - - 32 49 49 - 66 81 - 52 - 15 3 2.4 350
9 48 - - 600 - - - - 190 19 19 - 60 5.1 42 - - 7.7 2.8 3.1 210
10 49 - - 1,000 2.3 - - - 32 27 27 - 75 7 4.8 -- - 13 3.3 4.4 390
11 50 - - 570 1.7 -- - -- 17 21 21 -- 140 7.5 33 - - -- 3.1 1.9 250
12 51 - - 640 1.2 -- - -- 32 20 20 -- 78 81 33 -- - -- 32 2.4 250
13 52 - - 620 1.8 -- - 1.3 570 31 31 73 90 260 42 - - 9.1 55 3 250
14 53 - 49 1,000 32 -- 1.5 -- 2,400 29 29 89 43 14 57 46 - 22 3.4 2.8 580
15 54 - - 830 2.4 -- - 1.4 230 21 21 -- 67 - 47 40 - 12 3.1 33 450
16 55 - - 730 2.3 = 1.4 = 220 29 29 = 97 = 64 53 - 12 4 3.1 460
17 56 - - 740 2.4 - 1.7 -- 44 12 26 - 99 -- 44 40 1.5 13 2.7 3.2 490
18 57 - - 720 2.3 = 1.2 = 48 15 22 = 81 = 42 - - 18 2.5 55 510
19 58 0.17 7.7 480 43 56 2 -- 210 18 40 - 160 9.6 72 50 - 26 4.1 3.4 200
20 59 4.6 - 120 1.3 = - = 43 12 - = 110 460 - = 2.1 170 2.6 3.1 34
21 60 0.33 9.7 820 2.7 -- - -- 41 21 16 -- 74 87 42 32 - 9.6 4 4 300
22 61 - - 360 - -- 1.3 -- 42 15 15 - 110 - 49 - - 32 2.4 2.7 260
23 62 - - 720 1.8 -- 1.1 -- 70 18 17 -- 110 -- 6 -- - 25 3 2.5 400
24 63 - - 300 - -- - -- 9.5 6.7 - -- 29 21 6.7 -- 1.8 7.6 1.7 4.1 150
25 64 0.15 38 420 3.6 -- - -- 60 13 28 84 81 86 6 36 - 11 3.9 2.6 290
26 65 - 53 580 3 - 1.6 -- 4,000 19 25 - 210 2.3 6.2 - - 17 3.8 4 280
27 73 - 41.0 310 2.5 - - - 41 21 25 - 94 150 43 44 - 28 33 2.4 730
28 76 0.66 - 1,100 5.1 110 - - 140 25 54 - 260 - 6.1 83 2 7.9 5.4 3 440
29 77 - - 560 1.7 - 1.1 22 21 20 20 - 110 - 6.1 32 2.1 31 4 1.7 390
30 78 0.9 - 700 4.8 - - 1.6 99 23 19 - 280 - 8 - 1.6 12 4.8 3.9 270
31 79 - - 910 37 -- - 1.8 7 22 22 -- 220 -- 7.2 -- - 25 5 3.8 640
32 80 0.16 20 1,000 2.4 -- 2.3 13 67 19 33 -- 78 - 56 55 1.8 14 4.8 33 490
33 70 - 32 200 200 -- - -- 22 24 14 14 14 45 23 -- 1.6 24 49 54 560
34 71 - 6.6 1,100 1,100 -- 2.1 -- 13 19 38 38 38 21 56 56 - 16 4.7 3.7 540
35 72 - - 210 210 -- - -- 32 17 - -- - -- 7.5 -- - 28 32 -- 80
36 81 - 6.0 190 190 -- - -- 32 26 - -- - -- 30 - 2 12 4.6 1.8 210
1-4 Variably quartz veined gneissic Mid Hills adamellite of Beckerman and others (1982). 27-31  Variably altered, very weakly quartz veined, gneissic Mid Hills adamellite.
5 Rhyodacite dike. 32 Surface grab sample; quartz veined, gneissic Mid Hills adamellite.
6-19 Variably quartz veined gneissic Mid Hills adamellite. 33 Drill core. Sericitically altered, porphyritic rhyodacite.
20-21 Variably quartz veined gneissic Mid Hills adamellite. 34 DDH York-5-110 ft. Potassic- and sericitically-altered Mid Hills adamellite.
22 Teutonia adamellite of Beckerman and others (1982). 35 DDH York-5-1,364 ft. Argillic-altered Mid Hills adamellite.
23-36 Variably quartz veined gneissic Mid Hills adamellite. 36 Surface grab sample; gneissic Mid Hills adamellite.
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Table 19. Analyses of rocks in the general area of the Big Hunch stockwork-molybdenum system, New York
Mountains, East Mojave National Scenic Area, California—Continued.

Analysis Sample 81TT V Y Yb Zn Zr Cl F w
No.
Semiquantitative emission-spectrographic analyses Chemical analyses
1 40 5.7 3 032 - 41 22 700 2.7
2 41 14 6.8 0.5 23 88 13 2,500 7
3 42 20 4.3 0.54 - 71 13 2,200 7.9
4 43 12 4.6 0.51 18 34 13 1,000 4.6
5 44 5.9 7.9 092 - 23 17 1,000 2.8
6 45B 6.5 22 - - 31 16 800 2.5
7 46 5.1 83 0.87 -- 34 -- 1,400 4.1
8 47 12 5.5 036 15 39 -- 1,100 3.1
9 48 9.6 49 0.5 2 42 -- 1,200 33
10 49 19 7.8 0.68 18 82 -- 1,300 3.7
11 50 21 3.7 0.5 19 59 13 1,400 52
12 51 14 7.2 077 17 44 24 900 4.1
13 52 22 14 1.1 - 73 -- 1,800 3
14 53 13 59 0.86 32 110 -- 1,200 39
15 54 11 55 0.53 27 73 18 1,200 1.1
16 55 14 8.5 0.78 39 49 24 1,400 1.8
17 56 12 3.1 12 25 54 31 900 0.56
18 57 12 39 19 23 68 16 1,100 0.5
19 58 19 7.9 18 24 96 15 880 8.8
20 59 18 2.1 29 17 12 -- 1,000 35
21 60 29 59 4.8 - 100 17 2,100 3.9
22 61 4.8 10 025 17 36 19 400 0.26
23 62 8.5 7.6 8.5 45 64 26 1,000 0.96
24 63 3.9 4.1 3.9 17 15 14 500 1.3
25 64 6.8 17 6.8 26 74 16 1,400 3.8
26 65 7.5 15 75 56 98 67 1,000 1.7
27 73 15 6.8 15 23 59 -- 2,100 4
28 76 23 5.4 023  -- 130 -- 5,800 7.9
29 77 20 4.8 20 56 65 18 900 22
30 78 27 2.3 027 -- 74 -- 2,500 12
31 79 20 3 0.38 - 65 -- 2,500 57
32 80 13 7.5 0.82 -- 93 19 1,800 4
33 70 3.7 12 1.2 17 17 20 1,300 2.3
34 71 16 9.4 1 - - 25 2,000 3.6
35 72 4.7 6.9 0.64 19 19 = 25 0.5
36 81 2.5 9.2 1.1 18 18 18 1,000 22
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Table 20. Chemical analyses of 97 rocks from 47 mineralized sites designated as gold-silver quartz-pyrite
veins in East Mojave National Scenic Area, California.

[All concentrations in parts per million except Au, which is in parts per billion; STD, standard deviation; MIN,

minimum; MAX, maximum. Data from U.S Bureau of Mines, 1990a]

Sample
No.

Au
(ppb)

Au/Ag Ratio

As

Cr

Ta

Zn

CDC-10
CDC-11
CDC-12
CDC-148
CDC-159
CDC-160
CDC-166
CDC-167
CDC-168
CDC-169
CDC-170
CEM-24
CEM-28
CJO-04
CJO-05
CJO-06
CJO-09
CJO-11
CJO-15
CJO-16
CJO-17
CJO-23
CJO-30
CJO-33
CMM-11-36
CMM-11-44
CRM-07
CRM-14
CRM-18
CRM-22
CRM-25
CRM-27
CRM-35
CRM-40
CRM-54
CRR-11
CRR-111
CRR-112
CRR-113
CRR-114
CRR-115
CRR-116
CRR-12
CRR-13
CRR-14
CRR-41
CRR-55
CRR-57
CRR-58
CRR-59
CRR-60
CRR-61
CRR-62
CRR-63
CRR-64
CRR-65
CRR-66
CRR-67
CRR-68
CRR-69
CRR-70
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Table 20. Chemical analyses of 97 rocks from 47 mineralized sites designated as gold-silver quartz-pyrite
veins in East Mojave National Scenic Area, California—Continued

Sample Au Ag Au/Ag Ratio As Ba Cd Ce Co Cr Cs La Lu Mo Ni Sb Sc Sm Ta Th U w Zn
No. (ppb)

CRR-75 522 1 0.522 8 620 2.5 110 8 340 1 47 0.3 0.5 21 0.7 10 7.1 1 20 4.7 10 50
CRR-76 496 1 0.496 7 300 2.5 21 10 320 05 13 0.1 17 15 0.2 2.2 1.7 0.25 56 2.7 4 50
CRR-77 1390 1 1.390 2 380 2.5 25 7 400 05 14 0.1 2 5 0.1 1 2 0.25 84 12 3 50
CRR-78 1250 1 1.250 7 410 2.5 52 2.5 360 05 25 0.1 33 12 0.2 1.9 33 0.25 10 1.2 2 50
CRR-79 6900 1 6.900 8 180 2.5 25 2.5 370 05 15 0.1 7 5 0.2 1 2.2 0.25 69 2.6 1 50
CRR-80 7530 1 7.530 3 310 2.5 21 10 290 0.5 7 0.1 2 5 0.1 0.5 1.4 0.25 34 1 3 50
CRR-81 4270 1 4.270 3 460 2.5 19 2.5 270 1 14 0.1 1 5 0.2 1.2 26 0.25 8 1.2 4 50
CRR-82 45 1 0.045 0.5 210 2.5 15 2.5 270 0.5 8 0.1 1 5 0.05 1 1.4 0.25 10 1.1 3 50
CRR-84 1450 6 0.242 95 25 2.5 6 8 290 0.5 4 0.1 13 5 3.4 1.5 08 0.25 2.7 2.1 6 50
CRR-85 17400 6 2.900 103 180 2.5 25 32 220 0.5 6 0.1 23 5 3.3 4.5 1.3 0.25 1.1 11 12 50
CRR-86 899 1 0.899 6 82 2.5 7 11 330 0.5 3 0.1 4 11 0.5 03 0.6 0.25 2.6 07 0.5 50
CRR-87 1390 2 0.695 20 120 2.5 25 14 410 0.5 1 0.1 8 5 0.6 03 03 0.25 1 0.6 1 50
CRR-88 20 1 0.020 5 960 2.5 77 6 190 3 34 0.4 5 20 0.4 11 5.6 1.8 15 4.4 3 50
CRR-89 1 1 0.001 12 25 2.5 25 19 61 0.5 3 0.1 0.5 5 0.05 14 23 0.25 0.7 2.6 28 50
CRR-90 98 1 0.098 9 82 2.5 32 460 250 5 20 0.1 23 57 0.3 1.9 3.1 0.25 53 15 22 50
CRR-91 333 1 0.333 5 140 2.5 7 13 300 0.5 4 0.1 48 5 0.2 1.3 0.7 0.25 34 1.1 3 50
CRR-92 28 1 0.028 16 320 2.5 67 6 150 05 22 0.1 15 23 0.9 17 5.7 0.8 6.9 289 6 50
CRR-93 85 1 0.085 2 130 2.5 25 25 340 0.5 1 0.1 3 12 0.1 0.8 02 0.25 1 0.6 0.5 50
CRR-9%4 7140 1 7.140 4 25 2.5 2.5 2.5 450 0.5 1 0.1 3 5 0.2 04 02 0.25 0.1 038 1 50
CRR-97 268 8 0.034 4 110 2.5 20 2.5 310 0.5 11 0.1 2 5 1.7 1.5 1.5 0.25 18 6 3 50
CRR-98 5 1 0.005 17 98 2.5 18 799 350 05 13 0.1 5 49 0.2 0.8 0.9 0.25 1.1 52 2 50
CTN-54 1 1 0.001 11 180 2.5 2.5 2.5 280 0.5 2 0.1 116 5 1.6 0.1 0.3 0.25 0.5 8.1 0.5 50
CTN-55 8 6 0.001 20 25 2.5 2.5 2.5 310 0.5 1 0.1 10 5 0.05 02 0.1 0.25 09 56 1 50
CTP-031 352 12 0.029 25 1000 2.5 43 6 330 3 22 0.5 32 5 246 37 3 0.7 17 4.1 4 330
CTP-033 1110 7 0.159 13 590 2.5 28 2.5 250 3 14 0.3 9 5 11.4 19 2 1.1 205 3.2 2 50
CTP-118 1 1 0.001 2 530 2.5 62 7 170 2 34 0.1 0.5 5 0.1 3.7 27 1.6 378 6.4 0.5 50
CTP-119 1 1 0.001 2 79 2.5 5 2.5 440 0.5 2 0.1 0.5 5 0.4 05 04 0.25 26 04 0.5 50
CTP-120 693 86 0.008 4 370 2.5 57 51 280 3 25 0.1 21 5 0.4 7 4.4 1 9.3 14 21 50
CTP-121 2010 12 0.168 11 130 2.5 32 2.5 170 2 18 0.1 0.5 11 7.8 2.2 1.9 0.25 12 4.6 3 50
CTP-122 263 89 0.033 7 170 2.5 9 2.5 170 0.5 3 0.1 1 5 333 04 04 0.25 1.7 09 0.5 50
CWC-28 822 1 0.822 25 82 2.5 2.5 2.5 390 0.5 5 0.3 0.5 22 1.2 5.4 1.1 0.25 1.3 06 6 50
CWC-42 82 1 0.082 33 25 2.5 14 9 280 0.5 7 0.1 2 5 1.2 2.8 1.1 0.25 08 24 2 50
CWC-45 13 1 0.013 10 65 2.5 18 92 290 2 11 0.1 3 5 0.6 3.7 1.3 0.25 1.9 1.7 4 50
CWC-47 36 4 0.009 5 750 2.5 230 25 210 1 100 0.5 0.5 5 1.4 4.1 15.6 0.6 89 5.1 0.5 50
CWC-48 7 1 0.007 1 320 2.5 33 2.5 240 05 15 0.3 1 5 0.2 04 25 0.25 11 3 0.5 50
CWC-51 12400 6 2.067 26 370 2.5 62 2.5 250 2 28 0.3 9 11 9 1.2 4 0.25 19 1.9 4 50
AVERAGE: 1813.16 7.21 17.37 31547 259 3499 22.03 329.71 1.30 1591 0.24 1742 9.44 2.90 348 268 049 12.00 4.17 6.15  96.39
STD: 3836.02 30.59 30.87 34328  0.86  43.01 92.39 312.58 1.32 1831 0.29 35.69 9.91 7.68 474 298 048  34.60 4.53 18.93 166.92
MIN: 1 1 0.5 25 2.5 25 25 61 0.5 1 0.1 0.5 5 0.05 0.1 0.05 0.25 0.1 0.1 0.5 50
MAX: 20300 288 211 1900 11 240 799 3250 9 110 1.4 217 57 569 233 156 24 328 289 185 1500
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Summary

From our evaluations that largely used model-based criteria, we conclude that much of the East Mojave
National Scenic Area (EMNSA) contains significant indications of epigenetic mineralization of various types.
Economically significant concentrations of many metals may possibly remain to be discovered in many parts
of the EMNSA (see also Wetzel and others, 1992). We have discussed specific types of metallic deposits
that are known to be present in the EMNSA. Some mountain ranges that have widespread occurrences are
the Providence Mountains, Clark Mountain Range, Ivanpah Mountains, and New York Mountains; the area
of Hackberry Mountain is included in a tract that is judged to be favorable for the discovery of epithermal,
volcanic-hosted gold deposits (pl. 2). These ranges make up a broad, roughly north-south-trending region in
the central part of the EMNSA. Much less endowed with known occurrences of all of the various types of
deposits considered above are the Granite Mountains, the central parts of the Piute Range, the Fenner Valley
area, the general area of Cima Dome, the Cima volcanic field, and areas west to Soda Lake. We have attempted
to make some judgments concerning the gravel-covered areas in the EMNSA (pl. 3), including the areal
extent of bedrock apparently covered only by thin veneers of gravel. But few data are available to us for the
overwhelming bulk of the covered areas. The presence of any mineralization, the type of mineralization, and
the extent and intensity of mineralization in the covered areas is essentially unknown. The likelihood is high,
however, that those areas in the EMNSA covered only by a thin cap of gravels could host mineralization similar
to that known in the adjoining mountain ranges. Most buried epigenetic-mineral deposits do not respond to
standard geophysical methods, particularly at the coarse spacing of the data-collection points available for our
evaluation.

Restricting judgments concerning the presence of undiscovered metal resources in the EMNSA only
to currently known types of deposits and to regionally representative tonnages for such deposits would
undoubtedly yield small estimates for volumes of many metals that might be exploited.

Metals from most newly discovered, base- and ferrous-metal deposits of the types presently known in the
EMNSA probably would be insignificant from the standpoint of national needs. For example, copper from a
newly discovered skarn deposit in the EMNSA would have roughly a 25 percent chance of being in excess of
approximately 10,000 tonnes contained Cu, if the grade-and-tonnage distribution curves of Jones and Menzie
(1986b) for copper skarns are applicable to copper skarn in the EMNSA. Most copper in the United States is
produced in the Southwest from much larger open-pit operations than those associated with the typical copper
skarn; the former operations exploit large-tonnage porphyry-type systems. Historically, the EMNSA has
been the site of minor production of many metals from a large number of sites. Since 1985, however, a small
number of sites in the EMNSA whose gold production and reserves are much greater than that of the preceding
discoveries have been developed (see U.S. Bureau of Mines, 1990a).

Nonetheless, widespread distribution of numerous types of deposits (including copper skarn, lead-zinc
skarn, tin-tungsten skarn, polymetallic vein, gold-silver quartz-pyrite vein, low-fluorine porphyry molybdenum,
gold breccia pipe, and volcanic-hosted gold) that are petrogenetically associated with igneous rock in many
parts of the EMNSA is indicative of a metallogenic environment that may be the site of future discoveries of
mineral-deposit types that are not now recognized by the exploration community. The science, art, and, yes,
even luck of exploration procedures continually evolve, and this evolution is one of the most important aspects
of currently employed methods of exploration (Bailly, 1981; Hutchinson and Grauch, 1991).
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