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NORTHEAST NEVADA VOLCANIC FIELD K9

Table 1. Regional summary of localities at which Eocene volcanic rocks have been dated, northeast Nevada and adjacent Utah.
[Leaders (--) indicate not described]
Date (Ma) Method Rock type Locality
37.3 K-Ar, biotite -- Cottonwood area, Wasatch Range, Utah (Crittenden and others, 1973).
37.5 K-Ar, -- Tuff Roberts Mountains, Nevada (Maher and others, 1990).
38.4 K-Ar, biotite Dacite Snowstorm Mountains, Nevada (Wallace, 1993).
38.8 K-Ar, biotite Andesite Bingham, Utah (James and others, 1961).
3843 K-Ar, -- - Tuscarora area—Bull Run Mountains, Nevada (McKee and others, 1976).
39.6 K-Ar, biotite Rhyolite Owyhee, Nevada (Coats, 1971).
39.9 K-Ar, biotite Tuff Jarbridge, Nevada (Coats, 1964).
41.8 Fission track, zircon Rhyodacite Drum Mountains, Utah (Lindsey, 1982).
425 K-Ar, biotite - Bull Run Mountains, Nevada (Axelrod, 1966).
% 16 spectroscopy (Elsass and duBray, 1982) using 19°Cd and
& { 241Am sources; accuracy and precision of these analyses
Enl _ are as described by Sawyer and Sargent (1989). Chemical
5 Trachydacite Rhyolite data are for crushed bulk-rock samples from which
g qf // "a xenocrystic fragments were hand picked from the ash-flow
z : B . . tuff samples.
Q4 | " Major oxide analyses shown in tables 2 and 3 were cor-
¥ 0 ’_' | Andesite]  Dacite rected for volatiles and plotted on AFM ([Na,0+K;O]-total
Qol ' I DU | iron as FeO-MgO] and total alkali (NayO+K;O)-silica
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(Si0O,) diagrams using a petrologic recalculation program
(Sidder, 1994). The AFM plots show the regional,
calc-alkalic, subduction-related character of the central part
of the Northeast Nevada volcanic field (fig. 44). Analyses
from the Nanny Creek type area show a similar trend (fig.
4B). The andesitic-dacitic-rhyolitic composition of the vol-
canic rocks from the central part of the Northeast Nevada
volcanic field and the Nanny Creek type area is shown in the
total alkali-silica diagrams (figs. 54, B). Classification of the
volcanic rocks at each numbered locality is shown in a series
of total alkali-silica diagrams (fig. 6). The analysis of the
Eocene pyroxene diorite from the southern East Humboldt
locality (loc. 4, fig. 14) was not plotted.
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Table 4. Summary of *’Ar/*’ Ar age-spectrum data for middle Eocene volcanic rocks from the central part of the Northeast Nevada

volcanic field.

[Location of areas shown in figure 1A4. Ferguson Mountain sampled by J. Welsh for “’Ar/*Ar date, (12659), resampled by C. Thorman for rock
chemistry (92T21). Dolly Varden Mountains sampled by J. Zamudio for “’Ar/**Ar date (3233), resampled by Brooks for rock chemistry (92BDV). All
analyses performed by the U.S. Geological Survey, Denver]

Apparent age (Ma)
Area Sample no. Rock type Mineral  and error (16) Character of spectrum

Nanny Creek 91T10 Dacite Hornblende 39.23+0.5  Plateau date; 87 percent of total 39ArK

Nanny Creek 90B9B Ash-flow tuff Biotite 39.61+0.13  Plateau date; 60 percent of total 39ArK

Nanny Creek 88T55 Ash-flow tuff Biotite 39.8940.12 Plateau date; 94 percent of total B Arg

Nanny Creek 88T56 Ash-flow tuff ~ Biotite 41.0840.11 Plateau date; 86 percent of total **Arg

Southern Snake Mountains 88T36 Ash-flow tuff Biotite 39.540.2 Plateau date; 95 percent of total 39ArK

Southern Snake Mountains 88T42 Dacite Biotite 39.740.1 Preferred date for disturbed spectrum;
60 percent of total 39ArK

Southern Snake Mountains 88T41 Ash-flow tuff Biotite 39.76+0.13  Plateau date; 63 percent of total ¥ Ark

Southern Snake Mountains 88T38 Ash-flow tuff Biotite 39.85+0.15 Preferred date for disturbed spectrum;
80 percent of total *Arg

Northern East Humboldt Range 90B31B Ash-flow tuff Biotite 38.0+0.5 Preferred date for disturbed spectrum;
54 percent of total *Arg; probably a
minimum

Southern East Humboldt Range 91T12 Dacite Hornblende 38.8+0.4 Plateau date; 71 percent of total 39ArK

Southern East Humboldt Range  91T17 Dacite Hornblende 39.5+0.3 Plateau date; 92 percent of total **Ary

Southern East Humboldt Range  91T19 Dacite' Biotite 40.98+0.1 Plateau date; 52 percent of total ¥ Arg

Deadman Creek Area, WC-6 Dacite Hornblende 39.87+0.1 Plateau date; 77 percent of total 39ArK

Windermere Hills?
Deadman Creek Area, WC-1 Ash-flow tuff Biotite 40.38+0.1 Plateau date; 64 percent of total 39ArK
Windermere Hills?

Wood Hills 92BWHI1 Ash-flow tuff Biotite 39.7+0.1 Preferred date for disturbed spectrum;
excess argon, maximum estimate

Ferguson Mountain 12659-92T21 Dacite Hornblende 39.80+0.1 Plateau date; 62 percent of total 39ArK

Dolly Varden Mountains 3233-92BDV  Dacite Biotite 39.08+0.11 Plateau date; 94 percent of total **Arg

Silver Island Mountains 91T3 Andesite Hornblende 42.6+0.3 Plateau date; 81 percent of total 39ArK

Silver Island Mountains 91T4 Rhyolite Biotite 42.61+0.8  Preferred date for disturbed spectrum

Sanford Springs 92B27 Ash-flow tuff Biotite 40.64+0.07 Plateau date; 92 percent of total 39ArK

Gold Hill 91CP33 Rhyolite Biotite 39.58+0.10 Plateau date; 74 percent of total *Arg

Gold Hill 93CP30 Dacite Hornblende 39.6+0.2  Plateau date; 63 percent of total *Arg
(recalculated)

Coal Mine Canyon 12624 Ash-flow tuff Hornblende 40.4+0.2 Plateau date; 93 percent of total # Arg

'Dacite clast in basal conglomerate.
Mueller, (1992).
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Table 5. Abbreviated “’Ar/*’Ar age-spectrum data for middle Eocene volcanic rocks from the central part of the Northeast Nevada
volcanic field.

[Location of areas shown in figure 1A4; reactor package (table 6) is given following sample number. Age-spectrum data for Deadman Creek are given in
Mueller (1992). “’Arg, radiogenic *’Ar; ¥ Ark, potassium-derived ¥Ar; F, ®Arg divided by ®Ark; Ma error to 10. Leaders (--) indicate unmeasurable;
asterisk (*) indicates step used in plateau-date or preferred-date calculation]

Temperature Apparent age
[(®) OArg P Arg F ¥ ArTAr “Arg (percent) P Ar (percent) and error (Ma)
NANNY CREEK
Sample 91T10/66/DD37; dacite; 289.2 mg hornblende; measured “’Ar/**Ar=296; plateau date=39.23+0.5 Ma;
J-value=0.007781+0.1 percent (16); lat 41°1'28" N., long 114°30'10" W.

800 0.12980 0.04291 3.025 2.5 23.2 2.3 42+1

900 0.02139 0.00710 3.01 1.10 20.9 0.4 42+8

1,000 0.01992 0.00949 2.10 0.41 274 0.5 29+7

1,050 0.03779 0.00977 3.87 0.34 61.8 0.5 54+5

*1,100 0.11208 0.03966 2.82 0.20 65.2 2.1 39+2
*1,150 1.2323 0.43526 2.831 0.15 85.8 22.9 39.3+0.2

*1,175 1.7275 0.61377 2.815 0.15 93.2 324 39.08+0.11

*1,200 0.59157 0.20750 2.851 0.15 88.2 10.9 39.6+0.4
*1,250 0.97129 0.34404 2.823 0.15 92.8 18.1 39.2+0.2
1,350 0.54260 0.18741 2.895 0.15 93.6 9.9 40.2+0.5
Total gas 2.839 39.4+0.3

Sample 90B9B/32/DD28; ash-flow tuff; 58 mg biotite; measured “’Ar/**Ar=296.6; plateau date=39.61+0.13 Ma;
J-value=0.007317+0.1 percent (10); lat 41°123" N., long 114°31'40" W.

650 0.01982 0.02023 0.98 -- 9.0 0.5 13+2
750 0.06042 0.03948 1.530 -- 27.6 1.0 20+2
850 0.37870 0.12920 2931 -- 47.6 33 38.28+0.15
900 0.85369 0.27621 3.091 -- 76.6 7.0 40.34+0.08
950 0.63085 0.20521 3.074 -- 86.7 5.2 40.1£0.3
1,000 1.4416 0.47145 3.058 -- 942 12.0 39.92+0.09
1,050 1.3049 0.42834 3.046 - 922 109 39.77+0.06
*1,100 1.6431 0.54138 3.035 -~ 90.8 13.7 39.62+0.13
*1,150 3.3623 1.1085 3.033 - 90.9 28.1 39.60+0.07
*1,300 2.1992 0.72483 3.034 - 92.2 184 39.60.2
Total gas 3.015 39.4+0.2

Sample 88T55/21/DDY; ash-flow tuff; 89.8 mg biotite; measured *'Ar/**Ar=298.9; plateau date=39.89+0.12 Ma;
J-value=0.007447+0.25 percent (10); lat 41°1'29" N, long 114°32'41" W.

500 0.15838 0.10844 1.470 26 5.0 0.8 19.6+0.3
600 0.23313 0.10217 2.282 64 8.6 0.8 30.4+0.8
700 1.6435 0.55134 2.981 201 321 4.1 39.61£0.12
*750 3.6428 1.2111 3.008 417 58.0 9.1 '39.96+0.11
*800 3.7730 1.2561 3.004 483 61.7 9.4 39.91+0.15
*850 3.0798 1.0239 3.008 542 58.0 7.7 39.96+0.11
*900 3.5829 1.1930 3.003 433 61.3 9.0 39.90+0.11
*950 5.7707 1.9131 3.016 253 67.5 14.4 40.08+0.13
*1,000 9.8746 3.2973 2.995 176 73.1 24.8 39.79+0.11
*1,050 5.8823 1.9644 2.994 101 76.3 14.8 39.79+0.11
*1,150 1.9717 0.65648 3.003 27 78.6 4.9 39.90£0.13
1,300 0.04820 0.01555 3.10 8.1 10.9 0.1 41+6

Total gas 2.984 39.65+0.13
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Table 5. Abbreviated *’Ar/*Ar age-spectrum data for middle Eocene volcanic rocks from the central part of the Northeast Nevada
volcanic field—Continued.

Temperature Apparent age
(°C) OArg ¥ Arg F a7 Ar “Arg (percent) ¥ Arg (percent) and error (Ma)

NANNY CREEK—Continued

Sample 88T56/16/DD12; ash-flow tuff; 79.3 mg biotite; measured *’Ar/**Ar=298.9; plateau date=41.08+0.11 Ma;
J-value=0.007342+0.25 percent (10); lat 41°1'30" N., long 114°32'47" W,

500 0.05826 0.03447 1.69 20 12.9 0.3 2242
600 0.07291 0.02416 3.02 40 36.6 0.2 40+2
700 0.38815 0.12254 3.168 66 40.6 1.0 41.5+0.6
750 0.64068 0.20074 3.192 118 79.0 1.7 41.8+0.3
800 1.2601 0.39691 3.175 162 84.6 34 41.57+0.15
850 2.4142 0.76145 3.169 227 91.0 6.5 41.50+0.13
*900 3.6391 1.1572 3.145 277 93.0 9.9 41.18+0.12
*950 4.6752 1.4903 3.137 272 92.9 12.7 41.08+0.11
*1,000 6.0889 1.9407 3.138 163 89.9 16.5 41.09+0.11
*1,050 7.3773 2.3564 3.131 88 85.3 20.1 41.00+0.11
*1,150 9.7167 3.0952 3.139 50 87.7 26.4 41.1120.11
1,300 0.50310 0.15804 3.183 28 54.4 1.3 41.7+£0.4
Total gas 3.138 41.09+0.13

SOUTHERN SNAKE MOUNTAINS

Sample 88T36/18/DD12; ash-flow tuff; 87 mg biotite; measured *’Ar/**Ar=298.9; no plateau; preferred date=39.5+0.2 Ma;
J-value=0.007163+0.25 percent (10); lat 41°9'57" N., long 114°57'6" W.

500 0.30420 0.17163 1772 30 27.8 1.4 22.76x0.07

600 0.77060 0.29229 2.667 13 63.5 24 34.1+0.2
700 6.6119 2.1322 3.101 72 85.9 17.3 39.63x0.11
750 5.7352 1.8427 3.112 230 94.0 14.9 39.78+0.11
800 4.1256 1.3290 3.104 210 94.1 10.8 39.68+0.11
850 2.6844 0.86756 3.094 161 91.9 7.0 39.55+0.15
900 1.8721 0.61022 3.068 98 87.0 4.9 39.21+0.15

950 0.79985 0.26451 3.024 85 83.5 2.1 38.7+0.3
*1,000 4.5589 1.4774 3.086 65 85.4 12.0 39.44+0.14
*1,050 5.6361 1.8242 3.090 25 90.7 14.8 39.49+0.11
*1,150 4.3953 1.4164 3.103 9.9 93.2 11.5 39.66+0.11

*1,300 0.33488 0.10708 3.127 9.2 76.6 0.9 40.0+0.7
Total gas 3.067 39.21+0.12

Sample 88T42/20/DD12; dacite; 102.3 mg biotite; measured “’Ar/**Ar=298.9; minor excess “’Ar; preferred date=39.70.1 Ma;
J-value=0.007268+0.25 percent (16); lat 41°122" N., long 114°54'43" W.

500 0.37846 0.23817 1.589 21 17.8 1.7 20.7+0.2
600 0.61035 0.31737 1.923 16 383 22 25.0+0.3
700 1.5013 0.57354 2.618 27 52.0 4.0 34.00+0.13
750 1.6668 0.55909 2.981 48 72.6 3.9 38.67+0.14
800 2.0437 0.65713 3.110 72 83.7 4.6 40.32+0.13
850 2.2285 0.71080 3.135 91 88.3 5.0 40.65+0.12
900 2.6020 0.83967 3.099 106 88.5 5.9 40.18+0.12
950 3.7744 1.2271 3.076 It 87.3 8.7 39.89+0.11
1,000 6.8916 2.2531 3.059 114 83.8 15.9 39.66+0.11
1,050 5.9272 1.9190 3.089 116 88.7 13.5 40.05%0.11
1,150 13.640 4.3898 3.107 78 92.3 31.0 40.29+0.11
1,300 1.5217 0.48327 3.149 47 86.4 34 40.8+0.2

Total gas 3.020 39.17+0.12
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Table 5. Abbreviated “’Ar/*Ar age-spectrum data for middle Eocene volcanic rocks from the central part of the Northeast Nevada
volcanic field—Continued.

Temperature Apparent age
(°C) WArg  Arg F ¥ AcrY Ar “OArg (percent)  *°Ark (percent) and error (Ma)

SOUTHERN SNAKE MOUNTAINS—Continued

Sample 88T41/14/DD12; ash-flow tuff; 101.6 mg biotite; measured “’Ar/*°Ar=298.9; plateau date=39.76+0.13 Ma;
J-value=0.007208+0.25 percent (10); lat 41°12'4" N., long 114°54'36" W.

500 0.17167 0.11099 1.547 58 22.1 0.7 20.0+0.6

600 0.39633 0.17888 2.216 66 422 1.2 28.6x0.2

650 0.67225 0.24434 2.751 80 58.2 1.6 35.4+0.3

700 2.1099 0.67874 3.108 101 74.1 4.5 40.0+0.2
750 4.6088 1.4847 3.104 125 91.9 9.9 39.92+0.11
800 5.3092 1.7032 3.117 157 94.5 114 40.08+0.11
850 3.7568 1.2060 3.115 164 92.1 8.1 40.06+0.13
*900 2.9802 0.96075 3.102 156 93.8 6.4 39.89+0.12
*950 2.6491 0.85635 3.093 120 91.7 5.7 39.78+0.13
*1,000 3.8378 1.2472 3.077 120 91.0 8.3 39.57+0.12
*1,050 6.6500 2.1593 3.080 158 91.7 14.4 39.61+0.11
*1,150 10.867 3.5066 3.099 105 92.2 234 39.85+0.11

*1,300 1.9346 0.62283 3.106 119 79.0 42 39.9+0.2
Total gas 3.071 39.50+0.12

Sample 88T38/11/DD12; ash-flow tuff; 97.7 mg biotite; measured “’Ar/**Ar=298.9; no plateau; preferred date=39.85+0.15 Ma;
J-value=0.007100+0.25 percent (16); lat 41°10'6" N., long 114°56'59" W.

500 0.46200 0.29833 1.549 27 23.6 2.2 19.73£0.15

600 0.65700 0.26223 2.505 31 47.1 1.9 31.8+0.2
*700 5.0628 1.6003 3.164 45 75.5 11.6 40.07+0.11
*750 6.3761 2.0151 3.164 62 89.4 14.6 40.08+0.11
*800 41359 1.3108 3.155 67 90.9 9.5 39.97+0.11

*850 2.8251 0.8996 3.140 61 88.9 6.5 39.8+0.2
*900 22411 0.72269 3.101 46 82.7 5.2 39.29+0.15
*950 2.6114 0.83810 3.116 45 79.1 6.1 39.47+0.11
*1,000 5.9991 1.9146 3.133 56 82.6 13.9 39.69+0.11
*1,050 7.0790 2.2519 3.144 50 86.1 16.3 39.82+0.11
*1,150 4.9505 1.5710 3.151 35 88.5 11.4 39.92+0.11

*1,300 0.42176 0.13207 3.194 27 75.4 1.0 40.4+0.4
Total gas 3.099 39.27+0.12

NORTHERN EAST HUMBOLDT RANGE
Sample 90B31B/42/DD28; ash-flow tuff; 62.3 mg biotite; measured “’Ar/**Ar=296.6: no plateau; minimum date=38.020.5 Ma;
J-value=0.007318+0.1 percent (10); lat 41°2'50" N., long 115°4'10" W.

600 1.0729 0.48607 2.207 -- 29.3 27.0 28.91+0.14
700 0.90034 0.32507 2.770 - 32.2 18.0 36.20£0.16
*750 0.45053 0.15259 2.953 -- 344 85 38.6+0.4
*800 0.29564 0.10106 2.925 -- 354 5.6 38.2+0.9
*850 0.17968 0.06158 2918 - 38.4 34 38.1£0.5
*900 0.20100 0.07135 2.817 - 36.8 4.0 36.8+0.5
*950 0.30674 0.10802 2.840 -- 35.8 6.0 37.1+0.6
*1,000 0.40961 0.13985 2.929 - 36.9 7.8 38.26x0.16
*1,050 0.48513 0.16587 2.925 - 393 9.2 38.2+04
*1,100 0.35793 0.12307 2.908 - 41.7 6.8 38.0+0.4
*1,150 0.14697 0.04986 2.948 -- 47.0 2.8 38.5+0.5
1,300 0.03581 0.01901 1.88 - 27.4 1.1 2543

Total gas 2.685 35.1+0.3
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Table 5. Abbreviated “’Ar/** Ar age-spectrum data for middle Eocene volcanic rocks from the central part of the Northeast Nevada
volcanic field—Continued.

Temperature Apparent age
(°C) “Arg * Arg F YA Ar “Arg (percent)  *°Ark (percent) and error (Ma)

SOUTHERN EAST HUMBOLDT RANGE

Sample 91T12/67/DD33; dacite; 190.3 mg hornblende; measured “’Ar/**Ar=296.6; plateau date=38.8+0.4 Ma;
J-value=0.007750+0.1 percent (10); lat 40°42'11" N., long 115°4'22" W.

800 0.0241 0.0107 2.26 0.39 5.4 1.2 31+3

900 0.0081 0.0058 1.41 0.51 25.3 0.6 20+2

950 0.0089 0.0085 1.05 0.30 31.0 0.9 15+8

1,000 0.0430 0.0139 3.09 0.15 70.6 1.5 43+4

1,025 0.0892 0.0329 2.71 0.12 73.1 3.6 37+2
*1,050 0.20204 0.07275 2777 0.12 82.2 7.9 38.4+0.4
*1,075 0.27813 0.10068 2.762 0.12 86.9 10.9 38.2+0.4
*1,100 0.34620 0.12429 2.785 0.12 90.1 13.5 38.5+0.5
*1,125 0.59076 0.20926 2.823 0.12 92.8 22.7 39.0+0.3
*1,150 0.41827 0.14800 2.826 0.12 92.0 16.1 39.1+0.3
1,200 0.43733 0.15202 2.877 0.12 94.5 16.5 39.8+0.4

1,250 0.06277 0.02121 2.96 0.12 88.3 2.3 412
1,350 0.06355 0.02110 3.011 0.12 78.3 2.3 41.6+0.8
Total gas 2.793 38.6+0.8

Sample 91T17/59/DD37; dacite; 268.3 mg hornblende; measured *’Ar°*Ar=296.6; plateau date=39.5+0.3 Ma,
J-value=0.007482+0.1 percent (1G); lat 40°40'4" N., long 115°6'22" W.

800 0.0133 0.0071 1.87 0.73 2.5 0.5 2545
900 0.0167 0.0052 3.22 0.58 15.9 0.3 43+7
950 0.0038 0.0015 2.4 0.28 14.3 0.1 33+24
1,000 0.0062 0.0016 3.7 0.19 25.1 0.1 50+35
1,050 0.0150 0.0046 3.25 0.15 41.7 0.3 43£10
1,100 0.27736 0.09039 3.068 0.14 86.8 5.9 41.0+0.6
*1,125 0.59974 0.20398 2.940 0.14 89.3 134 39.2+£0.4
*1,150 0.72717 0.24471 2.972 0.14 93.4 16.1 39.67+0.14
*1,175 1.0586 0.35924 2.947 0.14 95.0 23.6 39.34+0.11
*1,200 0.73829 0.24966 2.957 0.13 93.5 16.4 39.5+0.2
*1,250 0.77600 0.26172 2.965 0.13 95.6 17.2 39.6+0.3
*1,350 0.23507 0.07968 2.950 0.13 90.0 52 39.4+0.6
1,450 0.0397 0.0145 2.73 0.15 44.2 1.0 37+4
Total gas 2957 39.5£04

Sample 91T19/68/DD37; dacite clast in conglomerate; 54.5 mg biotite; plateau date=40.98+0.10 Ma; measured “’Ar/**Ar=296.6;
J-value=0.007818+0.1 percent (10); lat 40°41'48" N., long 115°4'44" W.

600 0.03695 0.01958 1.89 13 18.5 0.5 26+3
800 0.18778 0.14897 1.260 19 20.7 4.1 17.69+0.15
900 1.1766 0.42345 2.778 98 71.5 11.5 38.8+0.2
1,000 1.2428 0.42579 2.919 87 84.3 11.6 40.70+0.10
1,050 0.82265 0.28726 2.864 57 80.0 7.8 39.94+0.13
1,100 1.2821 0.44795 2.862 56 81.9 12.2 39.9+0.3
*1,150 2.2633 0.77111 2.935 63 91.9 21.0 40.93+0.11
*1,350 3.3878 1.1517 2942 31 95.2 313 41.02+0.09

Total gas 2.829 39.47+0.16
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Table 5. Abbreviated “’Ar/* Ar age-spectrum data for middle Eocene volcanic rocks from the central part of the Northeast Nevada
volcanic field—Continued.

Temperature Apparent age
(°C) Oarg ¥ Arg F YA Ar “Arg (percent)  PAr (percent) and error (Ma)
WOOD HILLS
Sample 92BWH1/8/DD49; ash-flow tuff; 54.6 mg biotite; measured “’Ar/*°Ar=298.9; no plateau; preferred date=39.7+0.1 Ma;
J-value=0.007967+0.1 percent (16); lat 41°4'53" N., long 114°52'55" W.

600 0.05061 0.02522 2.01 15 11.2 0.4 28.6x1.1
700 0.15604 0.06264 2.491 18 30.4 0.9 35403
750 0.19724 0.07046 2.799 19 41.1 1.1 39.8+0.5
800 0.24367 0.07927 3.074 20 413 1.2 43.6+0.4
850 0.45604 0.15490 2.944 22 69.8 2.3 41.8+0.2
900 0.63587 0.21578 2.947 24 85.6 32 41.86+0.10
950 1.1200 0.39217 2.856 28 89.7 59 40.59+0.07
1,000 0.98496 0.34639 2.843 34 91.7 5.2 40.41+0.14
1,050 1.2199 0.43316 2.816 40 92.0 6.5 40.03+0.07
1,100 1.9483 0.69260 2.813 52 923 10.4 39.98+0.13
1,150 3.0700 1.0943 2.805 71 90.6 16.4 39.88+0.06
*1,200 4.0152 1.4337 2.801 83 90.4 21.4 39.81+0.07
*1,350 47112 1.6885 2.790 25 89.4 25.2 39.66+0.06
Total gas 2.812 39.97+0.09
FERGUSON MOUNTAIN

Sample 12659-92T21/57/DD31; dacite; 307.3 mg hornblende; measured “°Ar/**Ar=298.9; plateau date=39.8020.10 Ma;
J-value=0.007656+0.1 percent (16); lat 40°26'15" N., long 114°8'54" W.

700 0.19505 0.06734 2.90 2.5 334 2.1 39.6+0.3
800 0.17530 0.06337 2.77 1.4 20.9 2.0 37.8+0.7
900 0.02904 0.01411 2.06 0.41 10.9 04 28+5
950 0.02155 0.01111 1.94 0.34 11.1 0.4 27+6
1,000 0.14291 0.05322 2.69 0.19 44.0 1.7 37+x1
1,050 1.1086 0.38812 2.86 0.16 70.3 12.3 39+1
1,075 1.7045 0.59050 2.887 0.16 79.3 18.7 39.43+0.07
*1,100 1.2910 0.44162 2.923 0.16 87.0 14.0 39.93+0.06
*1,150 3,1788 1.0922 2911 0.16 80.9 34.5 39.76+0.06
*1,250 1.2243 0.42034 2913 0.16 80.4 13.3 39.8+0.2
1,350 0.06718 0.02097 3.20 0.18 80.8 0.7 4442
Total gas 2.889 39.5+0.2

DOLLY VARDEN MOUNTAINS

Sample 3233-92BDV/54/DD26; dacite; 48.2 mg biotite; measured “’Ar/**Ar=298.9; plateau date=39.08+0.11 Ma;
J-value=0.006182+0.25 percent (10); lat 40°19'20" N, long 114°31'9" W.

600 0.01061 0.00551 1.93 1.5 2.5 0.1~ 21+4

700 0.02629 0.00771 3.41 38 34.8 0.2 .38+3

800 0.11411 0.02993 3.812 13 27.9 0.7 42.0+0.9

900 0.65604 0.18019 3.641 34 90.9 4.5 40.2+£0.4
*1,000 4.1651 1.1738 3.548 233 97.3 29.4 39.14+0.11
*1,050 3.6756 1.0403 3.533 343 98.0 26.0 38.98+0.11
*1,100 2.4423 0.68975 3.541 40 95.9 17.3 39.06+0.11
*1,150 1.5050 0.42405 3.549 115 86.7 10.6 39.1540.11
*1,300 1.5808 0.44597 3.545 192 78.7 11.2 39.10+0.11

Total gas 3.546 39.12+0.13
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Table 5. Abbreviated “’Ar/*’ Ar age-spectrum data for middle Eocene volcanic rocks from the central part of the Northeast Nevada
volcanic field—Continued.

Temperature Apparent age
(°C) Oarg YArg F YA/ Ar “Arg (percent)  *°Arg (percent) and error (Ma)

SILVER ISLAND MOUNTAINS

Sample 91T3/60/DD37; andesite; 255.3 mg hornblende; measured *’Ar/**Ar=296.0; plateau date=42.6+0.3 Ma;
J-value=0.007595+0.1 percent (10); lat 40°49'59" N., long 113°56'49" W.

800 0.11850 0.04696 2.52 0.59 24.3 39 34+3

900 0.10432 0.03909 2.67 0.23 23.7 32 3642

925 0.02896 0.01029 2.81 0.20 48.2 0.9 38+5

950 0.02547 0.00769 3.31 0.17 574 0.6 45+5
1000 0.00965 0.00427 2.26 0.15 32.6 04 3114
1025 0.01097 0.00409 2.68 0.15 34.8 0.3 36+10
1075 0.02506 0.00936 2.68 0.14 45.8 0.8 36+5
1,100 0.06174 0.01977 3.12 0.13 65.5 1.6 4243
1,125 0.26794 0.08724 3.071 0.12 78.1 7.2 41.6+0.4
1,150 0.43486 0.13881 3.133 0.12 86.2 11.5 42.42+0.14
1,175 0.96583 0.30592 3.157 0.12 92.6 254 42.75+0.11
1,200 0.73636 0.23403 3.146 0.12 93.6 194 42.60+0.13
1,225 0.32291 0.10260 3.147 0.11 92.7 8.5 42.6+0.8
1,250 0.23418 0.07446 3.145 0.11 92.3 6.2 42.59+0.16
1,350 0.37716 0.12065 3.126 0.11 92.0 10.0 42.3+0.5

Total gas 3.090 41.8+0.7

Sample 91T4/61/DD37; rhyolite; 70.8 mg biotite; measured “’Ar/*°Ar=296.0; no plateau; excess *’Ar; preferred date=42.61+0.08 Ma;
J-value=0.007803+0.1 percent (10); lat 40°49'56" N., long 113°57'24" W.

650 0.20173 0.09652 2.090 32 327 2.0 29.2+0.5

750 0.25269 0.09054 2.791 51 422 1.8 38.9+0.2
850 0.76432 0.24405 3.132 103 84.6 4.9 43.56+0.20
*950 1.6035 0.52348 3.063 174 89.3 10.6 42.61+0.10
*1,000 2.3902 0.78041 3.063 281 92.0 15.8 42.61+0.07
1,050 3.5278 1.1321 3.116 255 90.8 229 43.34+0.07
1,100 3.2635 1.0319 3.163 155 90.1 20.9 43.98+0.11
1,150 2.6182 0.81507 3212 82 91.8 16.5 44.66+0.09

1,350 0.73826 0.22428 3.292 16 914 4.5 45.8+0.3
Total gas 3.110 43.26+0.11

SANFORD SPRINGS

Sample 92B27/61/DD42; ash-flow tuff; 58.9 mg biotite; measured *’Ar/**Ar=298.9; plateau date=40.64+0.07 Ma;
J-value=0.008156+0.1 percent (15); lat 39°48'39" N., long 114°7'55" W,

600 1.2902 0.49008 2.633 43 72.4 8.3 38.33+0.06
750 2.8101 1.0077 2.789 54 76.4 17.0 40.57+0.35
800 0.91643 0.32924 2.783 82 85.0 5.6 40.50+0.08
850 0.64531 0.23191 2.783 70 84.2 39 40.48+0.23
900 0.62326 0.22357 2.788 59 82.3 39 40.56+0.06
950 0.76540 0.27660 2.767 68 84.4 4.7 40.26+0.15
*1,000 1.3234 0.47289 2.799 156 92.2 8.0 40.71+0.07
*1,050 2.6291 0.94023 2.796 254 95.5 159 40.68+0.06
*1,100 3.2377 1.1604 2.790 314 96.1 19.6 40.59+0.06
*1,150 1.5480 0.55418 2.793 119 95.3 9.4 40.64+0.07
*1,300 0.63725 0.22861 2.788 17 91.5 3.9 40.55+0.06

Total gas 2.777 40.40+0.12
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Table 5. Abbreviated “’Ar/*Ar age-spectrum data for middle Eocene volcanic rocks from the central part of the Northeast Nevada
volcanic field—Continued.

Temperature Apparent age
(°C) OArg ¥ Arg F YAt/ Ar “Arg (percent)  *°Ark (percent) and error (Ma)
GOLD HILL
Sample 91CP33/21/DD36; rhyolite; 48.6 mg biotite; measured *’Ar/**Ar=298.0; plateau date=39.58+0.10 Ma;
J-value=0.005305+0.1 percent (10); lat 40°12'18" N., long 114°58'15" W.

650 0.0415 0.0216 1.92 3.7 135 0.9 18+2
750 0.2422 0.0597 4.059 19 49.2 25 38.4+0.3
850 0.93339 0.22181 4.208 123 86.0 9.4 39.83+0.06
950 1.2850 0.30511 4211 149 89.3 12.9 39.86+0.07
*1,000 1.2874 0.30708 4.192 168 90.0 13.0 39.7+0.2
*1,050 1.9930 0.47635 4.184 140 92.9 20.1 39.60+0.11
*1,100 1.7783 0.42487 4.185 66 92.5 17.9 39.62+0.06
*1,150 1.7706 0.42515 4.165 78 939 18.0 39.42+0.07
*1,350 0.52902 0.12623 4.191 24 83.1 53 39.67+0.06
Total gas 4.161 39.42+0.13

Sample 91CP30/22/DD36; dacite; 242.4 mg hornblende; measured “’Ar/**Ar=296.6; plateau date=39.6+0.2 Ma;
J-value=0.005318+0.1 percent (10); 1at 40°11'23" N, long 114°58'15" W.

700 0.1485 0.02615 5.68 0.62 27.2 2.3 54+2

800 0.03057 0.00907 337 0.31 348 0.8 32+1

900 0.0189 0.00435 4.35 0.31 48.5 0.4 4114

1,000 0.04364 0.01074 4.06 0.23 53.0 0.9 39+3

1,025 0.04991 0.01257 3.97 0.18 70.4 1.1 3843
1,050 0.20502 0.05046 4.063 0.16 82.8 4.5 38.6£0.5
1,075 0.2893 0.0706 4.099 0.16 87.0 6.2 38.9+0.5
*1,100 1.1110 0.26461 4.199 0.15 93.7 233 39.8+0.2

*1,125 1.8807 0.45134 4.167 0.15 95.8 39.8 39.54+0.08

*1,150 0.02452 0.0586 4.180 0.15 91.5 5.2 39.7+0.4
*1,200 0.61772 0.14796 4.175 0.15 95.4 13.1 39.6+0.2

1,350 0.11054 0.02693 4.10 0.13 83.2 24 3942
Total gas 4.192 39.8+0.4

COAL MINE CANYON

Sample 12624/56/DD31; ash-flow tuff; 267.4 mg hornblende; measured “’Ar/**Ar=298.9; plateau date=40.4+0.2 Ma;
J-value=0.007631+0.1 percent (16); lat 40°6'52" N., long 115°37'46" W.

700 0.0287 0.0085 3.37 0.64 25 0.3 46+10

800 0.0227 0.00579 3.91] 0.55 14 0.2 5314

900 0.0321 0.01020 3.15 0.20 39 0.4 43+7

950 0.04995 0.01711 292 0.16 52 0.6 40+4
*1,000 0.29047 0.09773 2972 0.16 64 35 40.5+1.1
*1,025 0.95399 0.32126 2.970 0.16 80 11.6 40.4+0.2
*1,050 3.0453 1.0264 2.967 0.16 91 36.9 40.39+0.10
*1,100 2.7655 0.92929 2.976 0.16 94 334 40.51+0.11
*1,150 0.65701 0.22110 2972 0.15 87 8.0 40.4+0.3
*1,350 0.42209 0.14267 2.959 0.14 79 5.1 40.3+0.4

Total gas 2974 40.5+0.3
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Table 6. Production ratios for interfering isotopes of argon produced during irradiation.

[Leaders (--) indicate not available]

Reactor

package (°Ar AN (°Arf" Ar)c A Ane, (“Ar/PAnk CTA/P Ank C*Ar/PAnk
DD9 2.55x107 1.25%x1073 6.91x107° 1.26x107 4.48x10™ 1.30x1072
DDI12 2.66x107 6.99x107 2.75x1073 9.07x1073 1.82x107* 1.30x1072
DD26 2.70x107 6.48x10™* 3.7x107° 1.011x107 2.35x107 1.31x1072
DD28 2.61x107* 7.68x107 3.02x107° 8.78x107? 8.30x107 1.306x1072
DD31 2.70x107™ 6.36x107* 3.17x107° 9.18x107 8.20x107° 1.306x1072
DD33 2.70x107 6.81x10™ 2.64x107 9.76x1073 1.10x10™ 1.307x1072
DD36 - - - - - -

DD37 2.80x107 6.94x107* 3.67x107 8.99x1073 1.49x107* 1.313x1072
DD42 2.90x107* 6.30x10™* 2.11x107° 7.5x1072 9.9x107 1.318x1072
DD49 2.70x107* 5.95x10™ 2.4x107 7.8x107 1.ix107* 1.306x107
Approx. error £0.01x107* £0.03x107* +0.2x107° £0.4x107° +0.6x107 +0.01x1072




4.9375x107 yrl;
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137.88. Isotopic composition of common lead assumed to be 2*Pb:2%pb:27pb:2%8ph

Table 7. U-Th-Pb isotopic ages of sphene from pyroxene diorite (sample 91T22, table 3), southern East Humboldt Range, central part of Northeast Nevada volcanic field.

[Ages and decay constants from R.E. Zartman (U.S. Geological Survey, written commun., 1994). Decay constants: 23U

238U /235U

NORTHEAST NEVADA VOLCANIC FIELD K31

zle @ REFERENCES CITED

A

§ 2 = Armstrong, R.L., 1970, Geochronology of Tertiary igneous rocks,

g @ eastern Basin and Range Province, western Utah, eastern

Nevada, and vicinity, U.S.A.: Geochimica et Cosmochimica
Acta, v. 34, p. 203-232.

Bl o Axelrod, D.I., 1966, Potassium-argon ages of some western
2|9 % Tertiary floras: American Journal of Science, v. 264, p.
2E1F S 497-506.
gg Berger, B.R., Ridley, W.I., and Tingley, J.V., 1991, Interrelation-
g ship of mineralization, volcanism, and tectonism, northern
E, 2 AEE Tuscarora Mts., Elko County, Nevada, in Thorman, C.H., ed.,
R Y e Some current research in eastern Nevada and western Utah by

g‘ - the U.S. Geological Survey: U.S. Geological Survey Open-File

Report 91-386, p. 13-19.

Boden, D.R., Struhsacker, E.M., and Wright, B.A., 1993, Structur-
olen ally controlled volcanism and contrasting types of mineraliza-
219 9 tion, Tuscarora mining district and vicinity, Nevada:
gf = ; Geological Society of America Abstracts with Programs, v. 25,
s @ no. 5, p. 11.

Brooks, W.E., 1986, Distribution of anomalously high K;O

- volcanic rocks in Arizona—Metasomatism at the Picacho Peak

Ag}f o :’_‘ detachment fault: Geology, v. 14, p. 339-342.
g9 |0 0 Brooks, W.E., Snee, L.W., and Scott, R.B., 1994, Timing and effect
§ of detachment-related potassium metasomatism on 40Ar9Ar
g dates from the Windous Butte ash-flow tuff, Grant Range,
% £l= 3 east-central Nevada: Geological Society of America Abstracts
g8 (= 9 with Programs, v. 26, no. 2, p. 41.
% Brooks, W.E., Thorman, C.H., Mueller, K.J., and Snee, L.W., 1992,
g Regional correlation, chemistry, and setting of basal Tertiary
E= N ® Q (Middle Eocene) volcanic rocks, northeast Nevada: Geological
ég‘ °c\°x = Society of America Abstracts with Programs, v. 24, no. 6, p. 4.
S Brooks, W.E., Thorman, C.H., and Snee, L.W., 1995a, The
& o o 40Ar39Ar ages and tectonic setting of the middle Eocene
g - 5 northeast Nevada volcanic field: Journal of Geophysical
:159- e < Research, v. 100, no. B7, p. 10,403-10,416.

- 1995b, Correction to “The 40Ar39Ar ages and tectonic set-

ting of the middle Eocene northeast Nevada volcanic field” by
William E. Brooks, Charles H. Thorman, and Lawrence W.

o Al
2 % & Snee: Journal of Geophysical Research, v. 100, no. B8, p.
- 15,545-15,548.
Christiansen, R.L., and Yeats, R.S., 1992, Post-Laramide geology
of the U.S. Cordilleran region, in Burchfiel, B.C., Lipman,
o o P.W., and Zoback, M.L., eds, The Cordilleran
Flg o orogen—Conterminous U.S.: Boulder, Colorado, Geological
- Society of America, The Geology of North America, v. G-3, p.
261-406.
>~ g Coats, R.R., 1964, Geology of the Jarbridge quadrangle,
= <Y Nevada-Idaho: U.S. Geological Survey Bulletin 1141-M, 24 p.

1971, Geologic map of the Owyhee quadrangle, Neva-
da-Idaho: U.S. Geological Survey Miscellaneous Geologic
Investigations Map I-665, scale 1:48,000.

Compton, R.R., 1983, Displaced Miocene rocks on the west flank
of the Raft River—Grouse Creek core complex, Utah, in Miller,
D.M., Toss, V.R., and Howard, K.A., eds., Tectonic and strati-
graphic studies in the eastern Great Basin: Geological Society
of America Memoir 157, p. 271-279.

Sample
designation
Light yellow
Dark yellow




K32 EVOLUTION OF SEDIMENTARY BASINS—EASTERN GREAT BASIN

Crittenden, Jr., M.D., Stuckless, J.S., Kistler, R.W., and Stern,
T.W., 1973, Radiometric dating of intrusive rocks in the
Cottonwood area, Utah: U.S. Geological Survey Journal of
Research, v. 1, no. 2, p. 173-178.

Dubiel, R.F., Good, S.C., Potter, C.J., and Snee, L.W., 1993, Sedi-
mentologic and biostratigraphic implications for Early Eocene
lacustrine systems, eastern Great Basin, Nevada: Geological
Society of America Abstracts with Programs, v. 25, no. 5, p.
32

Elsass, F., and du Bray, E.A., 1982, Energy-dispersive X-ray
fluorescence spectrometry with the Kevex 7000 system, Saudi
Arabian Deputy Ministry of Mineral Resources Open File
Report USGS-OF-02-52, 53 p.

Gans, P.B., Mahood, G.A., and Schermer, E., 1989, Synextensional
magmatism in the Basin and Range province; a case study
from the eastern Great Basin: Geological Society of America
Special Paper 233, 49 p.

Glazner, AF., and Bartley, J.M., 1990, Contrasting Cenozoic
tectonomagmatic histories of the northern and southern Basin
and Range: Geological Society of America Abstracts with
Programs, v. 22, no. 3, p. 25.

Irvine, T.N., and Baragar, W.R.A., 1971, A guide to the chemical
classification of the common volcanic rocks: Canadian Journal
of Earth Sciences, v. 8, p. 523-548.

James, A.H., Smith, W.H., and Welsh, J.E., 1961, General geology
and structure of the Bingham district, Utah: Utah Geological
Society Guidebook to the Geology of Utah, v. 16, p. 49-70.

Ketner, K.B., and Ross, R.J., Jr., 1990, Geologic map of the north-
ern Adobe Range, Elko County, Nevada: U.S. Geological Sur-
vey Map I-2081, scale 1:24,000.

Le Bas, M.J,, and Streckeisen, A.L., 1991, The IUGS systematics
of igneous rocks: Journal of the Geological Society, London,
v. 148, p. 825-833.

Lindsey, D.A., 1982, Tertiary volcanic rocks and uranium in the
Thomas Range and northern Drum Mountains, Juab County,
Utah: U.S. Geological Survey Professional Paper 1221, 71 p.

Maher, B.J., Browne, Q.J., and McKee, E.H., 1990, Chronology of
Tertiary igneous and hydrothermal events, Roberts Mountains,
Eureka County, Nevada: Geological Society of Nevada and
U.S. Geological Survey, Geology and Ore Deposits of the
Great Basin Symposium, Reno, Nevada, April 1-5, 1990, Pro-
gram with Abstracts, p. 48.

McKee, E.-H., and Coats, R.R., 1975, K-Ar age of ore deposition,
Tuscarora mining district, Elko County, Nevada:
Isochron/West, no. 13, p. 11-12.

McKee, E.H., Tarshis, A.L., and Marvin, R.F., 1976, Summary of
radiometric ages of Tertiary volcanic and selected plutonic
rocks in Nevada, Part V—Northeastern Nevada:
Isochron/West, no. 16, p. 15-27.

Miller, D.M., 1984, Sedimentary and igneous rocks of the Pilot
Range and vicinity, Utah and Nevada, in Kerns, G.J., and
Kerns, R.L., Jr., eds., Geology of northwest Utah, southern
Idaho and northeast Nevada: Utah Geological Association
Publication 13, p. 45-63.

Moore, W.J., and McKee, E.H., 1983, Phanerozoic magmatism and
mineralization in the Tooele 1°x2° quadrangle, Utah, in Miller,
D.M., Todd, V.R., and Howard, K.A., eds., Tectonic and

stratigraphic studies in the Eastern Great Basin: Geological
Society of America Memoir 157, p. 183-190.

Mueller, K.J., 1992, Tertiary basin development and exhumation of
the northern East Humboldt-Wood Hills metamorphic com-
plex, Elko County, Nevada: Laramie, University of Wyoming,
Ph.D. dissertation, 250 p.

Nutt, C.J., and Brooks, W.E., 1994, Geologic map of parts of the
Tippett Canyon and Spring Creek Flat NW, Nevada, and
Georgetta Ranch, Nevada-Utah, quadrangles, emphasizing
Tertiary rocks and including chemical analyses: U.S. Geologi-
cal Survey Open-File Report 94-632, scale 1:50,000.

Potter, C.J., Dubiel, R.F., Snee, L.W., and Good, S.C., 1995,
Eocene extension of early Eocene lacustrine strata in a
complexly deformed Sevier-Laramide hinterland, northwest
Utah and northeast Nevada: Geology, v. 23, p. 181-184.

Sawyer, D.A., and Sargent, K.A., 1989, Petrologic evolution of
divergent peralkaline magmas from the Silent Canyon caldera
complex, southwestern Nevada volcanic field: Journal of Geo-
physical Research, v. 94, p. 6021-6040.

Sawyer, D.A., Sweetkind, D., Rye, R.O., Siems, D.F., Reynolds,
R.L., Rosenbaum, J.G., Lipman, P.W., Boylan, J.A., Barton,
P.B., Bethke, P.M., and Curtin, G.C., 1989, Potassium metaso-
matism in the Creede mining district, San Juan Volcanic Field,
Colorado, in Continental magmatism abstracts, General
Assembly, Santa Fe, New Mexico, June 25-July 1, 1989: New
Mexico Bureau of Mines and Mineral Resources Bulletin 131,
p. 234.

Scott, R.B., 1963, The Tertiary geology and ignimbrite petrology of
the Grant Range, east central Nevada: Houston, Texas, Rice
University, Ph.D. dissertation, 116 p.

Shawe, D.R., and Lepry, L.B., 1985, Analytical data for rock
samples from the Round Mountain and Manhattan quadran-
gles, Nye County, Nevada: U.S. Geological Survey Open-File
Report 85-538, 38 p.

Sidder, G.B., 1994, PETRO.CALC.PLOT, Microsoft Excel macros
to aid petrologic interpretation: Computers & Geosciences, V.
20, no. 6, p. 1041-1061.

Steele, Grant, 1960, Pennsylvanian-Permian stratigraphy of
east-central Nevada and adjacent Utah: Intermountain Associ-
ation of Petroleum Geologists Annual Field Conference, 11th,
Guidebook, p. 93-106.

Taggart, J.E., Lindsay, J.R., Scott, B.A., Vivit, D.V., Bartel, A.J.,
and Stewart, K.C., 1987, Analysis of geologic materials by
X-ray fluorescence spectrometry, in Baedecker, P.A., ed.,
Methods for geochemical analysis: U.S. Geological Survey
Bulletin 1770, p. E1-E19.

Thorman, C.H., and Brooks, W.E., 1991, The basal Tertiary uncon-
formity in central Elko County, in Thorman, C.H., ed., Some
current research in eastern Nevada and western Utah: U.S.
Geological Survey Open-File Report 91-386, p. 9.

Thorman, C.H., Brooks, W.E., Snee, L.W., Potter, C.J., Dubiel,
R.J., and Ketner, K.B., 1993, Late Middle Eocene Nanny Creek
calc-alkaline volcanic field, NE Nevada and NW Utah; age,
extent and implications for Eocene tectonics: Geological Soci-
ety of America Abstracts with Programs, v. 25, no. 5, p. 155.

Wallace, A.R., 1993, Geologic map of the Snowstorm Mountains
and vicinity, Elko and Humboldt Counties, Nevada: U.S.



NORTHEAST NEVADA VOLCANIC FIELD K33

Geological Survey Miscellaneous Investigations Map 1-2394, Zamudio, J.A., 1992, A synthesis of geologic mapping and remote
scale 1:50,000. sensing data analysis for the Dolly Varden Mountains and

Wingate, F.W., 1983, Palynology and age of the Elko Formation Currie Hills, Elko County, Nevada: Boulder, University of
(Eocene) near Elko, Nevada: Palynology, v. 7, p. 93—-132. Colorado, Ph.D. dissertation, 181 p.

Published in the Central Region, Denver, Colorado
Manuscript approved for publication June 21, 1995
Edited by Judith Stoeser

Graphics by Gayle M. Dumonceaux and the author
Photocomposition by Gayle M. Dumonceaux

% U.S. GOVERNMENT PRINTING OFFICE: 1996 - 774-045 / 20014 REGION NO. 8












SELECTED SERIES OF U.S. GEOLOGICAL SURVEY PUBLICATIONS

Periodicals

Earthquakes & Volcanoes (issued bimonthly).
Preliminary Determination of Epicenters (issued monthly).

Technical Books and Reports

Professional Papers are mainly comprehensive scientific reports
of wide and lasting interest and importance to professional scientists and
engineers. Included are reports on the results of resource studies and of
topographic, hydrologic, and geologic investigations. They also include
collections of related papers addressing different aspects of a single sci-
entific topic.

Bulletins contain significant data and interpretations that are of
lasting scientific interest but are generally more limited in scope or geo-
graphic coverage than Professional Papers. They include the results of re-
source studies and of geologic and topographic investigations; as well as
collections of short papers related to a specific topic.

Water-Supply Papers are comprehensive reports that present sig-
nificant interpretive results of hydrologic investigations of wide interest
to professional geologists, hydrologists, and engineers. The series covers
investigations in all phases of hydrology, including hydrology, availabil-
ity of water, quality of water, and use of water.

Circulars present administrative information or important scientif-
ic information of wide popular interest in a format designed for distribu-
tion at no cost to the public. Information is usually of short-term interest.

Water-Resources Investigations Reports are papers of an inter-
pretive nature made available to the public outside the formal USGS pub-
lications series. Copies are reproduced on request unlike formal USGS
publications, and they are also available for public inspection at deposi-
tories indicated in USGS catalogs.

Open-File Reports include unpublished manuscript reports, maps,
and other material that are made available for public consultation at de-
positories. They are a nonpermanent form of publication that may be cit-
ed in other publications as sources of information.

Maps

Geologic Quadrangle Maps are multicolor geologic maps on to-
pographic bases in 7 1/2- or 15-minute quadrangle formats (scales main-
ly 1:24,000 or 1:62,500) showing bedrock, surficial, or engineering
geology. Maps generally include brief texts; some maps include structure
and columnar sections only.

Geophysical Investigations Maps are on topographic or planimet-
ric bases at various scales, they show results of surveys using geophysical
techniques, such as gravity, magnetic, seismic, or radioactivity, which re-
flect subsurface structures that are of economic or geologic significance.
Many maps include correlations with the geology.

Miscellaneous Investigations Series Maps are on planimetric or
topographic bases of regular and irregular areas at various scales; they
present a wide variety of format and subject matter. The series also in-
cludes 7 1/2-minute quadrangle photogeologic maps on planimetric
bases which show geology as interpreted from aerial photographs. The
series also includes maps of Mars and the Moon.

Coal Investigations Maps are geologic maps on topographic or
planimetric bases at various scales showing bedrock or surficial geology,
stratigraphy, and structural relations in certain coal-resource areas.

Oil and Gas Investigations Charts show stratigraphic informa-
tion for certain oil and gas fields and other areas having petroleum poten-
tial.

Miscellaneous Field Studies Maps are multicolor or black-and-
white maps on topographic or planimetric bases on quadrangle or irreg-
ular areas at various scales. Pre-1971 maps show bedrock geology in re-
lation to specific mining or mineral-deposit problems; post-1971 maps
are primarily black-and-white maps on various subjects such as environ-
mental studies or wilderness mineral investigations.

Hydrologic Investigations Atlases are multicolored or black-and-
white maps on topographic or planimetric bases presenting a wide range
of geohydrologic data of both regular and irregular areas; the principal
scale is 1:24,000, and regional studies are at 1:250,000 scale or smaller.

Catalogs

Permanent catalogs, as well as some others, giving comprehensive
listings of U.S. Geological Survey publications are available under the
conditions indicated below from USGS Map Distribution, Box 25286,
Building 810, Denver Federal Center, Denver, CO 80225. (See latest
Price and Availability List.)

“Publications of the Geological Survey, 1879-1961° may be pur-
chased by mail and over the counter in paperback book form and as a set
microfiche.

“Publications of the Geological Survey, 1962-1970” may be pur-
chased by mail and over the counter in paperback book form and as a set
of microfiche.

“Publications of the U.S. Geological Survey, 1971-1981” may be
purchased by mail and over the counter in paperback book form (two vol-
umes, publications listing and index) and as a set of microfiche.

Supplements for 1982, 1983, 1984, 1985, 1986, and for subse-
quent years since the last permanent catalog may be purchased by mail
and over the counter in paperback book form.

State catalogs, “List of U.S. Geological Survey Geologic and Wa-
ter-Supply Reports and Maps For (State),” may be purchased by mail and
over the counter in paperback booklet form only.

“Price and Availability List of U.S. Geological Survey Publica-
tions,” issued annually, is available free of charge in paperback booklet
form only.

Selected copies of a monthly catalog “New Publications of the
U.S. Geological Survey” is available free of charge by mail or may be ob-
tained over the counter in paperback booklet form only. Those wishing a
free subscription to the monthly catalog “New Publications of the U.S.
Geological Survey” should write to the U.S. Geological Survey, 582 Na-
tional Center, Reston, VA 22092.

Note.—Prices of Government publications listed in older catalogs,
announcements, and publications may be incorrect. Therefore, the prices
charged may differ from the prices in catalogs, announcements, and pub-
lications.



A,
[




