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INTRODUCTION

In previous studies we have referred to unpublished analyses of biotites
recovered from selected plutons in eastern Nevada and western Utah. The pur-
pose of this report is to present those chemical data and to place them in the
context of other information available on the rocks from which the analyzed
biotites were recovered. Sample locations (fig. 1), minerals coexisting with
the analyzed biotites, and selected references are listed in table 1.

The biotites were prepared for analysis by methods described by Lee and
Van Loenen (1970). Final purification was by centrifuging in adjusted
mixtures of methylene iodide and bromoform and by repeated passes through the
Frantz isodynamic separator. Major elements (table 2) were determined by
chemical methods described by Peck (1964) and calculated on the basis of 24
(0o, OH, F, C1) to the general mica formula Xy Y (OH, F, Cl)é’ using the
computer program described by Jackson, Stevens, ang gowen (1967)
Quantitative barium, rubidium, and strontium values were obtained by means of
X-ray fluorescence methods described by Lee and Doering (1974, 1980).
Semiquantitative spectrographic results are based on their identity with
geometric brackets whose boundaries are 1.2, 0.83, 0.56, 0.38, 0.26, 0.18,
0.12 percent, and so forth; and the results are reported arbitrarily as
midpoints of these brackets, 1.0, 0.7, 0.5, 0.3, 0.2, 0.15, and 0.l percent,
respectively. The precision of a reported value is approximately one bracket
at 68-percent or two brackets at 95-percent confidence.

BIOTITE ANALYSES

All of the biotite analyses (table 2) were plotted on a ternary diagram
(Lee, Kistler, Friedman, and Van Loenen, 1981, fig. 2) illustrating the
chemical differences between these biotites and those recovered from various
two-mica granites of northeastern Nevada. Biotites from the two-mica granites
typically have MgO contents of about 6 percent, whereas the biotites in table
2 and those from various other muscovite-free granitoids of the eastern Great
Basin have MgO contents greater than 9 percent., Biotites from the two-mica
granites of northeastern Nevada also contain more Al,0, than do those from the
muscovite-free granitoids of the area (Lee and Van Loenen, 1970; Lee, Kistler,
Friedman, and Van Loenen, 1981).

Samples 177-MW-60 and 371-DL-66 are from the Osceola stock of Jurassic
age. Based on oxygen and strontium isotope data, Lee and Christiansen (in
press) suggest that this intrusion originated in the lower crust and that it
was contaminated as it passed through a thick Precambrian-Cambrian sequence of
quartzite~dominated clastic rocks.

Samples 293 (a xenolith) and 294 are from the intrusion of the Deep Creek
Range. Major and minor element data have been presented (Lee, in press) for
two samples (GR91 and GR92) of this pluton._ Both of these samples contain
normative corundum, and sample GR91 has a §~°0 value of 9.6 permil (Lee,
Friedman, and Gleason, 1981).

Sample 298 is from the Jurassic intrusion of the House Range. Major and
minor element data have been listed (Lee, in press) for two samples (GR3 and
GR4) of this plutoné Both these samples contain normative corundum, and
sample GR3 has a 6“0 value of 9.3 permil.
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Figure l.--Northeastern Nevada and northwestern Utah, showing
locations of samples included in this study. Sample
site 493 is about 88 km east of the southeast corner
of the map area. Exact coordinates of all samples~
listed in table 1.
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Table 2.--Analytical data for selected igneous biotites from eastern Nevada and western Utah

[Methods of analysis given in text.

---, not determined]

Sample No.=--  177-MW-60 371-DL-66 293 294 298-DL-64 363-DL-66 493
Specific Gravity
Average—---- 3.04 3.04 2.99 3.04 3.04 3.06 3.00
Range-=------  3.01-3.09 3.01-3.09 2,97-3.01 3.02-3.06 3.02-3.06 3.04~3.08 2.97-3.03
2V _and Index of Refraction (8)
ZV(-)-‘--‘-‘ 1‘0_150 <10 90 AO 30 90 230
8 Index-—-— 1.628 1.634 1.616 1.632 1.630 1.644 1.616
Chemical Analyses (Weight Percent) - Elaine L. Munson Brandt, Analyst
37.02 37.15 39.08 37.78 37.72 37.84 40.79
16.02 16.16 14.95 15.95 13.76 13.33 11.61
4.02 3.86 1.44 2.84 3.16 2.42 1.75
14.83 14.31 13.15 15.22 13.37 13.82 9.61
11.73 11.99 14.75 11.05 14.39 14,42 17.71
.35 .38 .17 .16 .16 W22 1.28
.18 .18 .39 .37 <42 .37 .72
9.29 9.43 9.68 9.38 9.29 9.22 8.64
3.58 3.44 2.49 2.80 2.63 2.14 .96
.16 .14 .11 .08 .07 .08 12
1.62 1.73 1.71 2,27 2,94 4.38 3.76
.10 .11 .09 .09 .07 .03 .16
.40 .35 .42 .62 .65 .20 .10
.01 .01 .01 .01 .04 .27 .27
.53 W49 1.93 1.75 1.40 1.13 3.60
Subtotale--- 99.84 99,73 100,37 100.37 100.07 99.87 101.08
Less Q=——=== .22 .21 .81 74 .60 .54 1.58
Total=—===== 99.62 99.52 99.56 99.63 99.47 99.33 99.50
Quantitative Ba, Rb, Sr (Weight Percent) - W. P. Doering, Analyst
Ba=====c—mmn —— 0.2179 0.0714 0.1312 0.1059 0.3011 -—
Rb===eevecae —-— .0652 .1378 .1343 .1299 .0845 -—
Sp=——=———=-- —-——— .0021 .00068 .00087 .00179 00252 -——
Number of Ions on Basis of 24 (0, OH, F, Cl)
(pFeeeee 01 .01) .01 .01 .01 .02
Z{ Siﬁ ----- 5.59) 8.00 5.60?8.00 5.84 )8.00 5.70) 8.00 5.70 }8.00 5'76}8.00 6.07 ¢ 8.00
“’A‘lVI ----- 2.40 2.39, 2.15 2.29 2.29 2.24 1.91
[Alg ===~ .45\ .49 .a9) .55) .17 .16 .13
e ol L ml L oml al
Yﬂl M — 264 5465 2.70 5.68 3.29 5.83 2.49 5.62 3.24 5.87 3.27 6.00 3.93 5.89
| Fe© mmman 1.87 1.80) 1.65 1.92 1.69 1.76 1.20
\ Mp==-—--= .05 .05 .05 .08 .08 .03 .01
.06 .06 .03 .03 .03) .04 .20
.05 .05 W1 W11 A2 W11 .21
1.79 }1.90 1.82( 1.95 1.85)2.02 1.81} 1.97 1.79 ? 1.96 1.79 ) 1.97 1.64 2.05
-— 0l .01 .01 .01 .02 -—
- .01/ .02/ .01 .01 .01 —
3.60 3.46 2.48 2.82 2.65 2.17 .95
.25 3.85 .23 3.69 .91 3.39 .84 3.66 .67 3.33 54 2,78 1.69  2.71
.00 .00 .00 .00 .01 .07 .07
Semiquantitative Spectrographic Analyses (Weight Percent) - Leon A. Bradley, Analyst
Be~=—=—memee 0 0.0001 0 0 0.0001 0 0
[ .005 .005 .007 .005 .01 .015 .007
Cr=———=w—e—v .015 .015 .1 .01 .007 .015 .003
Cy=—====———o .002 .003 .007 .001 .0007 .007 .003
.005 .00s .007 .01 .01 .01 .005
.015 .02 .05 .05 .07 .015 .01
.0005 .0005 0 0 0 o] .0007
0 0 .001 .005 .007 .015 .002
.005 .01 .05 .01 .01 .03 .015
.0015 .001 0 .002 .002 0 .002
.0015 .001 .002 .007 .007 .0007 .0015
0 0 0 .0015 0 ] 0
.03 .05 .03 .03 .03 .07 .003
0 0 0 0 0 0 .002
Yhw——mem——e .0002 .0002 0 0 0 0 .0002
Zn————————— 0 0 0 .05 0 0 0
A S .007 .005 0 .01 .003 0 .005




Sample 363-DL-66 is from the pluton of the Dolly Varden area. Major and
minor element data have been presented (Lee, in press) for two samples (GR125
and GR126) of this pluton. Sample GR125 contains 0.44 percent normative
wollastonite, and saTgle GR126 contains 0.46 percent normative corundum.
Sample GR125 has a 6 "0 value of 9.1 permil.

Sample 493 is from the stock in Monroe Canyon, Sevier County, Utah. Both
the stock and the volcanic rocks it intrudes probably are Miocene in age
(Callaghan and Parker, 1961).

R. W. Kistler of the U.S. Geological Survey is engaged in a study of the
strontium isotope compositions of all of the rocks mentioned in this report as
well as of more than 200 other granitoid rocks collected from throughout the
Basin and Range province. When this strontium isotope work is complete, some
of the data in tables 1 and 2 may take on added significance.
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