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stratified sheets that show honzontal zones of varying compaction and welding typical of ash flows. The sheetlike
bodies of tuff indicate that there was little topographic relief (in comparison to present-day Basin and Range
topography), and there is no evidence of development of relief during the 10 to 12 m.y. period of volcanism of
this type in central Nevada. The tuffs were extruded through a stable crust. About 50 individual ash-flow sheets have
been mapped in central Nevada (see, for example, Cook 1965; Scott, 1966; Sargent and McKee, 1969; Kleinhampl
and Ziony, 1969; McKee and Stewart, 1971; Stewart and McKee, 1970; Hose and Blake, 1970; Riehle and others,
1971; and others); the number of flow sheets in the region is probably nearly twice this. The ash-flow sheets range in
age from about 34 to 20 m.y.

The youngest volcanic rocks in central Nevada are largely basalt and olivine basalt flows along with some rhyo-
lite lava flows, and a few ash flows. The sedimentary rocks that became a significant part of the Tertiary record later
than about 15 m.y. ago are generally tuffaceous and contain large amounts of air- or water-borne ash. The age of the
basalts and associated rhyolites is 16 m.y. and younger, and these rocks are found mainly near the margins of the
region here delineated.

A significant hiatus in volcanic activity exists in the interval 17 to 19 m.y. ago and is very obvious in central
Nevada as well as in the entire Great Basin (McKee and others, 1970). This period separates the older (36 to 20 m.y.)
rhyolite ash flow and andesite volcanism from the younger (16 m.y. and younger) basaltic episode of volcanism.
Basin and Range faulting accompanied the second phase of volcanic activity and is probably related by some
mechanism of regional tectonic importance. A second, less pronounced period of volcanic quiescence may have
occurred about 27 to 29 m.y. ago. There are few dates in this age interval and if the number of dates roughly corre-
sponds to volume of rock type erupted, this was a time of non-eruption in central Nevada.

The histogram (fig. 2) plots all the ages listed in the sample description section and shown on the map (fig. 1).
The preponderance of dates on rhyolitic tuffs between 22 to 35 m.y. old probably reflects their relative volume
compared with other igneous rocks in the region. The histogram also points up the hiatus 17 to 19 m.y. ago, separa
ting the older group of andesites and rhyolites from the younger basalt-thyolite suite.

SAMPLE DESCRIPTIONS
Sonoma Range

Number shown on Figure 1.

1. K-Ar (sanidine) 15.3+0.8 m.y.

Rhyolite welded tuff (117°34'18"W, 41°00'48"N; Humboldt Co., NV). Analytical data: (Sanidine) K,0 =
9.92%, Ar*® = 2.25 x 1071° mole/gm; Ar*®/SAr*® = 88%. Collected by: James Gilluly, U. S. Geological
Survey; dated by: R. F. Marvin, U. S. Geological Survey.

Tobin Range

2. K-Ar (sanidine) 33.611.1 mm.y.

Rhyolite welded tuff (117°34'54"'W; 118°19'12"N; Pershing Co., NV). Analytical data: (Sanidine) K,0 =
11.95%, Ar*® = 5.99 x 10'° mole/gm; Ar*®/ZAr*® = 91%. Collected by: E. H. McKee; dated by: E. H.
McKee, U. S. Geological Survey.

3. Fission track (zircon) 24.6+1.3 m.y.

Fish Creek Mountains Tuff. Rhyolite welded tuff (117°33'12"'W, 40°18'20"N;; Pershing Co., NV). Collected
by: E. H. McKee; dated by: E. H. McKee, U. S. Geological Survey.




10.

11.

12.

13.
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Augusta Mountains

Speed and Armstrong (1971) K-Ar (clinopyroxene) 24+5 m.y.
No. YU Aug 1

Andesite flow (117°34'36"W, 39°56'47"'N; Churchill Co., NV). Collected by: R. C. Speed, Northwestern
Univ.; dated by: R. L. Armstrong, Yale Univ.

Clan Alpine Mountains

Riehle and others (1971) . K-Ar (biotite) 29.9£1.0 m.y.

“Basal tuff”. Rhyolite welded tuff (117°45'30"'W, 39°48'44"'N; Churchill Co., NV). Collected by: R. C.
Speed, Northwestern Univ.; dated by: E. H. McKee, U. S. Geological Survey.

Riehle and others (1971) K-Ar (biotite) 28.4+1.0 m.y.

“Rhyolite of War Canyon”. Rhyolite welded tuff (117°49'20"'W, 39°43'40''N; Churchill Co., NV). Collected
by: R. C. Speed, Northwestern Univ.; dated by: E. H. McKee, U. S. Geological Survey.

Riehle and others (1971) Fission track (zircon) 29.9+1.0 m.y.

“Foliated rhyolite”. Rhyolite flow dome (117°53'35"W, 39°40'30"N; Churchill Co., NV). Collected by:
J. R. Riehle, State University of New York at Binghamton; dated by: E. H. McKee, U. S. Geological Survey.

Riehle and others (1971) K-Ar (hornblende) 35.0+1.2 m.y.

“Andesite unit”. Andesite flow (117°47'50"W, 39°38'40"N; Churchill Co., NV). Collected by: E. H. McKee;
dated by: E. H. McKee, U. S. Geological Survey.

Riehle and others (1971) K-Ar (biotite) 29.9%1.0 m.y.

“Uniform dense rhyolite”. Rhyolite flow (117°49'30""W, 39°37'15"'N; Churchill Co., NV). Collected by:
J. R. Riehle, State Univ. of New York at Binghamton; dated by: E. H. McKee, U. S. Geological Survey.

Riehle and others (1971) K-Ar (biotite) 24.5+0.8 m.y.

“Crystal tuff of Cherry Valley”. Rhyolite welded tuff (117°54'40"'W, 39°35'15"N; Churchill Co., NV).
Collected by: J. R. Riehle, State Univ. of New York at Binghamton; dated by: E. H. McKee, U. S. Geological
Survey.

Riehle and others (1971) K-Ar (sanidine) 22.1+0.7 m.y.

“Rhyolite of War Canyon”. Rhyolite lava flow (117°51'40"'W, 39°35'05"N; Churchill Co., NV). Collected
by: J. R. Riehle, State Univ. of New York at Binghamton; dated by: E. H. McKee, U. S. Geological Survey.

Desatoya Mountains
Willden and Speed (written communication) K-Ar (biotite) 24.4 m.y.
Nos. 67W261 and W262 (biotite) 23.6 m.y.

Rhyodacite flow breccia (117°53'12"'W, 39°16'06"N, Churchill Co., NV). Collected by: C. R. Willden,
U. S. Geological Survey; dated by: R. W. Kistler, U. S. Geological Survey. Comment: repeat age analysis.

Barrows (1971) K-Ar (biotite) 23.0+0.8 m.y.
No. 2 ¢appendix I)
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14.

15.

16.

17.

18.

19.

20.

21.

22.

Rhyolite welded tuff (117°50'00"W, 39°16'24"N; Churchill Co., NV). Dated by: Geochron Laboratories,
Inc. '

Barrows (1971) K-Ar (biotite) 25.6+1.3 m.y.
No. 5 (appendix I) (biotite) 27.121.2 m.y.

Rhyolite welded tuff (117°50'55"W, 39°14'12"N; Churchill Co., NV). Dated by: Geochron Laboratories,
Inc. Comment: repeat analysis.

Barrows (1971) K-Ar (plagioclase) 21.444.0 m.y.
No. 3 (appendix I)

Andesite flow (117°49'13"'W, 39°12'00"'N; Churchill Co., NV). Dated by: Geochron Laboratories, Inc.

Barrows (1971) K-Ar (K-feldspar) 25.3+1.3 m.y.

No. 1 (appendix )

Latite flow (117°46'40"'W, 39°14'25"'N; Churchill Co., NV). Dated by: Geochron Laboratories, Inc.

Barrows (1971) K-Ar (K-feldspar) 19.5+0.6 m.y.
No. 4 (appendix I)

Air fall tuff(?) (117°47'18"W, 39°29'36"N; Churchill Co., NV). Dated by: Geochron Laboratories, Inc.

Paradise Range

K-Ar (biotite) 19.310.6 m.y.

Rhyodacite flow (117°46'21"W, 39°03'48"N; Nye Co., NV). Analytical data: K,0 = 8.19%, A*® =
2.35 x 107'° mole/gm; Ar*°/ZAr*° =48%. Collected by: F. J. Kleinhampl, U. S. Geological Survey; dated by:
R. W. Kistler, U. S. Geological Survey.

K-Ar (sanidine) 23.1+0.7 m.y.

Toyabe Quartz Latite. Rhyolite welded tuff (1 17°46'30""W, 39°00'08"'N; Nye Co., NV). Analytical data: K,0
= 5.98%, Ar*® = 2.05 x 10" ® mole/gm; Ar*®/ZAr*® = 53%. Collected by: F. J. Kleinhampl, U. S. Geological
Survey; dated by: R. W. Kistler, U. S. Geological Survey.

McKee and Stewart (1971) K-Ar (biotite) 24.1+1.0 m.y.
No. 13 -

“Tuff of Desatoya Mountains”. Rhyolite welded tuff (117°44'30"'W, 39°22'21"'N; Lander Co., NV).
Collected by: E. H. McKee; dated by: E. H. McKee, U. S. Geological Survey.

McKee and Stewart (1971) K-Ar (sanidine) 25.1#1.0 m.y.
No. 15

Rhyolite welded tuff (117°38'05"'W, 39°22'50"N; Lander Co., NV). Collected by: E. H. McKee; dated by:
E. H. McKee, U. S. Geological Survey.

McKee and Stewart (1971) K-Ar (sanidine) 25.2+1.0 m.y.
No. 16

Rhyolite welded tuff (117°22'18"'W, 39°38'02"'N; Lander Co., NV). Collected by: E. H. McKee; dated by:
E. H. McKee, U. S. Geological Survey.
















58.

59.

60.

61.

62.

63.

64.

65.
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Toiyabe Range (Red Mountains)

Naeser and McKee (1970) Fission track (zircon) 38.4x1.7 m.y.
No. 12

Caetano Tuff. Rhyolite welded tuff (116°48'18"W, 40°09'00"'N; Lander Co., NV). Collected by: C. W.
Naeser; dated by: C. W. Naeser, U. S. Geological Survey.

Carico Lake Valley
Naeser and McKee (1970) Fission track (zircon) 35.5#3.0 m.y.
No. 10

Caetano Tuff. Rhyolite welded tuff (116°48'00"'W, 40°11'19"N; Lander Co., NV). Collected by: C. W.
Naeser; dated by: C. W. Naeser, U. S. Geological Survey.

Naeser and McKee (1970) K-Ar (biotite) 32.0+1.1 my.
No. 11

Caetano Tuff. Rhyolite welded tuff (116°47'45"'W, 40°11'21"'N; Lander Co., NV). Collected by: E. H.
McKee; dated by: E. H. McKee, U. S. Geological Survey.

Toiyabe Range
Armstrong (1970) K-Ar (biotite) 30.6+0.6 m.y.
No. 117

Caetano Tuff. Rhyolite welded tuff (116°38'50"W, 40°09'45''N; Lander Co., NV). Collected by: R. L.
Armstrong; dated by: R. L. Armstrong, Yale Univ.

Wells and others (1971) K-Ar (biotite) 35.0£1.0 m.y.
No. J-269 (sanidine) 34.5£1.1 m.y.

Quartz porphyry dike (116°36'49"'W, 40°9'40"'N; Lander Co., NV). Collected by: J. D. Obradovich; dated
by: J. D. Obradovich, U. S. Geological Survey.

Wells and others (1971) K-Ar (biotite) 34.4£1.1 m.y.
No. J-272 (sanidine) 32.6+1.0 my.

Caetano Tuff. Rhyolite welded tuff (116°37'24"'W, 40°09'06"'N; Lander Co., NV). Collected by: J. D.
Obradovich; dated by: J. D. Obradovich, U. S. Geological Survey.

Cortez Mountains
Wells and others (1971) K-Ar (biotite) 33.9+1.1 m.y.
No. J-259 (sanidine) 35.0+1.2 my.

Quartz porphyry dike (116°36'48"W, 40°11'46"N; Eureka Co., NV). Collected by: J. D. Obradovich; dated
by: J. D. Obradovich, U. S. Geological Survey.

Wells and others (1971) K-Ar (biotite) 34.41.2 m.y.
No. J-250 (sanidine) 34.3+1.1 my.

Quartz porphyry plug (116°33'46 W, 40°08'24"'N; Eureka Co., NV). Collected by: J. D. Obradovich; dated
by: J. D. Obradovich, U. S. Geological Survey.










34.

83.

34,

85.

87.

88.

89.

90.

91.

Dacite flow (116°39'41"'W, 39°34'48"'N; Lander Co., NV). Collected by: E. H. McKee; dated by:_ E. H.
McKee, U. S. Geological Survey.

McKee and Silberman (1970) | K-Ar (sanidine) 24.1 m.y.
No. 17

Bates Mountain Tuff. Rhyolite welded tuff (116°45'12"'W, 39°33'42"'N; Lander Co., NV). Collected by:
E. H. McKee; dated by: E. H. McKee, U. S. Geological Survey.

McKee and Silberman (1970) K-Ar (biotite) 31.1 m.y.
No. 18

Rhyolite welded tuff (116°43'30"W, 39°33'03"'N; Lander Co., NV). Collected by: E. H. McKee; dated by:
E. H. McKee, U. S. Geological Survey. '

McKee and Silberman (1970) K-Ar (biotite) 34.0 m.y.
No. 19

“Tuff of Dry Creek.” Rhyolite welded tuff (116°43'30"W, 39°31'47"'N; Lander Co., NV). Collected by:
E. H. McKee; dated by: E. H. McKee, U. S. Geological Survey.

McKee and Silberman (1970) K-Ar (hornblende) 35.4 m.y.
No. 20

Andesite-dacite flow (116°47'36"'W, 39°28'04"'N; Lander Co., NV). Collected by: E. H. McKee; dated by:
E. H. McKee, U. S. Geological Survey.

Toquima Range

K-Ar (biotite) 30.6+1.1 m.y.

Rhyolite welded tuff (1 16°45'50';W, 39°16'15"N; Lander Co., NV). Analytical data: (Biotite) K,0= 7.68%,
40 =350 x 10'® mole/gm; Ar*°/ZAr*® = 70.8%. Collected by: E. H. McKee; dated by: E. H. McKee,
U: S. Geological Survey.

Sargent and McKee (1969) K-Ar (sanidine) 23.7+1.0 m.y.
No.3

Bates Mountain Tuff. Rhyolite welded tuff (116°50'00"'W, 39°16'03"'N; Lander Co., NV). Collected by: E. H.
McKee; dated by: E. H. McKee, U. S. Geological Survey.

Sargent and McKee (1969) K-Ar (sanidine) 22.2+0.9 m.y.
No. 1

“Tuff of Clipper Gap Canyon.” Rhyolite welded tuff (116°50'54"'W, 39°13'26"'N; Lander Co., NV). Collected
by: E. H, McKee; dated by: E. H. McKee, U. S. Geological Survey.

Sargent and McKee (1969) K-Ar (biotite) 30.6+1.2 m.y.
No. 6

Rhyolite welded tuff (116°51'25" "W, 39°13'10"N; Lander Co., NV). Collected by: E. H. McKee; dated by:
E. H. McKee, U. S. Geological Survey.

Gromme and others (1971) K-Ar (sanidine) 31.3+0.8 m.y.
No. P-1

“Tuff of Pancake Summit.” Rhyolite welded tuff (116°45'00"'W, 39°11'30"'N; Lander Co., NV). Collected
by: E. H. McKee; dated by: E. H. McKee, U. S. Geological Survey.
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117.

118.

119.

120.

121.

122.

123.

124.

125.

K-Ar (biotite) 34.5£1.4 m.y.

Rhyolite (115°58'W; 39°30"N: Target Hill; Eureka Co., NV). Analytical data: K,0 = 7.49%, A0 =385
x 101® mole/gm; Ar*®/ZAr*® = 74.7%. Collected by: M. C. Blake, Jr., U. S. Geological Survey; dated by:
E. H. McKee, U. S. Geological Survey.

Armstrong (1970) K-Ar (biotite) 35.6+0.7 m.y.
No. 105

Rhyolite plug (115°58'25"'W, 39°30'00"'N; Eureka Co., NV). Collected by: R. L. Armstrong; dated by: R. L.
Armstrong, Yale Univ.

K-Ar (sanidine) 33.7+£0.7 m.y.

Rhyolitic air fall tuff (115°57'46"W, 39°30'52"'N; Eureka Co., NV). Analytical data: K,0 = 12.52%, A0 =
6.29 x 107! % mole/gm; Ar49/2Ar* = 96.2%. Collected by: T. B. Nolan and M. L. Silberman, U. S. Geological
Survey; dated by: M. L. Silberman, U. S. Geological Survey.

Diamond Mountains

K-Ar (whole rock) 33.2+1.0 m.y.

Fine-grained basalt (39°30'54"W, 115°47'30"N; Eureka Co., NV). Analytical data: K,0 = 2.21%, Ar*® =
1.09 x 10'® mole/gm; Ar*9/ZAr*0 = 58.6%. Collected by: M. L. Silberman; dated by: M. L. Silberman,
U. S. Geological Survey.

Armstrong (1970) K-Ar (whole rock) 34.8+0.7 m.y.
No. 106

Trachytic basalt (115°57'20"W, 39°30'55"N; Eureka Co., NV). Collected by: R. L. Armstrong; dated by:
R. L. Armstrong, Yale Univ.

Pancake Range

K-Ar (sanidine) 23.1£0.9 m.y.

Bates Mountain Tuff. Rhyolite welded tuff (115 22'24"'W, 39°45'N; White Pine Co., NV). Analytical data:
K,O = 10.84%, Ar*® =371 x 10710 mole/gm; Ar*0/ZAr*0 = 82.4%. Collected by: M. C. Blake, Jr.,U. S.
Geological Survey; dated by: E. H. McKee, U. S. Geological Survey.

K-Ar (sanidine) 22.1£0.9 m.y.

“Tuff of Clipper Gap Canyon. Rhyolite welded tuff (115°22'24"'W, 39°45'N; White Pine Co., NV).
Analytical data: K,0 = 8.02%, At = 2,63 x 10710 mole/gm; Xr“’/EAr” = 82.0%. Collected by: M. C.
Blake, Jr., U. S. Geological Survey; dated by: E. H. McKee, U. S. Geological Survey.

Grommé and others (1971) K-Ar (biotite) 32.9+1.2 m.y.
No. P-4

“Tuff of Pancake Summit.”’ Rhyolite welded tuff (115°22'20"'W, 39°45'00"'N; White Pine Co., NV). Collected
by: M. C. Blake, Jr., U. S. Geological Survey; dated by: E. H. McKee, U. S. Geological Survey.

K-Ar (hornblende) 34.7+1.3 m.y.

Tuff (115°52'30"W, 39°20'00"'N; Black Point; White Pine Co., NV). Analytical data: K,0 = 1.26%, Ar*® =
0.65 x 10710 mole/gm; Ar*®/ZAr*® = 52.0%. Collected by: T. B. Nolan, U. S. Geological Survey; dated by:
E. H. McKee, U. S. Geological Survey.



126.

127.

128.

129.

130.

131.

132.

133.

134.
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K-Ar (plagioclase) 34.7+1.9 m.y.

Dacite-andesite flow (115°52'18"'W, 39°19'38"'N; White Pine Co., NV). Analytical data: K, 0 = 0.42%, At =
0.22 x 107'° mole/gm; Kr‘o/EAr‘? = 10.0%. Collected by: M. C. Blake, Jr., U. S. Geological Survey; dated
by: E. H. McKee, U. S. Geological Survey.

K-Ar (biotite) 34.3+0.7 m.y.

Porphyritic hornblende-biotite dacite flow (115°46'32"'W, 39°17'10"'N; White Pine Co., NV). Analytical data:
K,O = 8.55%, Ar*9 = 4.38 x 107! °mole/gm; Kr*0/sAr*® = 92.7%. Collected by: T. B. Nolan and M. L.
Silberman, U. S. Geological Survey; dated by: M. L. Silberman, U. S. Geological Survey.

Grommé and others (1971) K-Ar (biotite) 32.6+0.7 m.y.
No. P-4

“Tuff of Pancake Summit.” Rhyolite welded tuff (115°49'00"W, 39°15'00"'N; White Pine Co., NV). Collected
by: M. C. Blake, Jr., U. S. Geological Survey; dated by: R. F. Marvin, U. S. Geological Survey.

Grommé and others (1971) K-Ar (sanidine) 33.2+1.2 m.y.
No. S-2 (biotite) 34.8+1.3 my.

Stone Cabin Formation of Cook (1960). Rhyolite welded tuff (115°51'36"'W, 39°01'48"'N; Nye Co., NV).
Collected by: C. S. Grommé, U. S. Geological Survey; dated by: E. H. McKee, U. S. Geological Survey.

Grommé and others (1971) K-Ar (sanidine) 31.5+1.2 my.
No. P-3 (biotite) 33.9+1.2 m.y.

“Tuff of Pancake Summit.”’ Rhyolite welded tuff (1 15°50'24"W, 39°01'48"'N; Nye Co., NV). Collected by:
C.S. Grommgé, U. S. Geological Survey; dated by: E. H. McKee, U. S. Geological Survey.

Grommé and others (1971) K-Ar (sanidine) 29.8+1.0 m.y.
No. w-4 (biotite) 31.6+1.1 my.

Windous Butte Tuff of Cook (1960). Rhyolite welded tuff (115°49'48"W, 39°01'12"N; Nye Co., NV).
Collected by: C. S. Grommé, U. S. Geological Survey: dated by: E. H. McKee, U. S. Geological Survey.

Grommé and others (1971) K-Ar (sanidine) 30.3+1.0 m.y.
No. W-3 (biotite) 31.7+1.0 my.

Windous Butte Tuff of Cook (1960). Rhyolite welded tuff (115°50"24"'W, 39°01'48"N; Nye Co., NV).
Collected by: C. S. Grommé, U. S. Geological Survey; dated by: E. H. McKee, U. S. Geological Survey.

" White Pine Range
Armstrong (1970) K-Ar (biotite) 33.9+0.7 m.y.

No. 54

“Tuff of Pancake Summit.” Rhyolite welded tuff (115°23'15"W, 39°15'15"N; White Pine Co., NV). Collected
by: R. L. Armstrong; dated by: R. L. Armstrong, Yale Univ.

Armstrong (1970) K-Ar (biotite) 23.0+1.0 m.y.
No. 56

Tuffaceous sedimentary rock (115°30'50"W, 39°23'55"N; White Pine Co., NV). Collected by: R. L.
Armstrong; dated by: R. L. Armstrong, Yale Univ.
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