Rb-Sr geochronologic studies of Precambrian rocks near Eldora, Colorado

M.S. Abashian and D.G. Brookins
Isochron/West, Bulletin of Isotopic Geochronology, v. 39, pp. 9-14

Downloaded from: https://geoinfo.nmt.edu/publications/periodicals/isochronwest/home.cfml?lssue=39

Isochron/West was published at irregular
intervals from 1971 to 1996. The journal was
patterned after the journal Radiocarbon and
covered isotopic age-dating (except carbon-14)
on rocks and minerals from the Western
Hemisphere. Initially, the geographic scope of
papers was restricted to the western half of the
United States, but was later expanded. The
journal was sponsored and staffed by the New
Mexico Bureau of Mines (now Geology) &
Mineral Resources and the Nevada Bureau of
Mines & Geology.

All back-issue papers are available for free: https://geoinfo.nmt.edu/publications/periodicals/isochronwest


https://geoinfo.nmt.edu/publications/periodicals/isochronwest/home.cfml?Issue=39
https://geoinfo.nmt.edu/publications/periodicals/isochronwest

This page is intentionally left blank to maintain order of facing pages.



Rb-Sr GEOCHRONOLOGIC STUDIES OF PRECAMBRIAN ROCKS NEAR ELDORA, COLORADO

M. S. ABASHIAN

D. G. BROOKINS Department of Geology, University of New Mexico, Albuquerque, NM 87131

Springs Formation’’, but we prefer to refer to them by their
generic rock name, e.g., hornblende gneiss. Sample loca-
tions and brief sample descriptions are given in table 1.

We report Rb-Sr ages for several Precambrian rock units
from near Eldora, Colorado. These units are all from the
Front Range rocks, loosely grouped under the name ‘‘Idaho

TABLE 1. Sample locations and brief sample descriptions.

Sample N latitude W longitude Description
EL-5b 39°57°05" 105°35°10"" Felsic. Mineralogy: 60% K-spar and plagioclase, 35% quartz, 5% biotite,
1% opaques
EL-6a 39°57'05" 105°35'10"" Idaho Springs—hornblende gneiss. Mineralogy: 43% plagioclase, 27 % pyrox-
ene, 25% amphibole, 5% opaques
EL-6b-1 39°57'05" 105°35°10" Idaho Springs felsic-pegmatite. Mineralogy: 36% quartz, 60% K-spar,
3% biotite, 1% opaques
-7- °57'05"" 105°35°10" Hornblende gneiss cut by felsic stringer. Mineralogy: 50% amphibole,
BT 39%e7 40% plagioclase, 4% pyroxene, 4% quartz, 2% opaques
-7- °57'05" °35'10" Hornblende gneiss cut by felsic stringer. Mineralogy: 50% amphibole,
eL7-2 3998705 105°3 40% plagioclase, 4% pyroxene, 4% quartz, 2% opaques
‘05" 035’10 Hornblende gneiss cut by felsic stringer. Mineralogy: 50% amphibole,
BL-7-3 39787705 10823810 40% plagioclase, 4% pyroxene, 4% quartz, 2% opaques
EL-8 39°57'05" 105°35'10" Strongly foliated mafic gneiss. Mineralogy: 60% amphibole, 40% plagio-
- clase
‘056’ ‘10" inantly mafic with epidote. Mineralogy: 5% amphibple, 60% plagio-
EL-92 39°57°05 10838710 Prz:’aosr:,m;S%ypyroxene, 7% sphene, 2% opaques, 1% epidote
’ 39°57'05"' 105°35'10" Felsic. Mineralogy: 82% plagioclase, 16% quartz, 3% biotite
e 035'10"' Mafic — dominantly hornblende. Mineralogy: 47 % plagioclase, 42% amphi-
EL-9b 39°57°05" 105°35 bole, 8% second amphibole, 1% quartz, 1% pyroxene, 1% opaques
i i i : 55% plagioclase, 40% quartz, 3% biotite,
05" ‘10" Predominantly mafic. Mineralogy
EL-10a 39°57'05 105°35'10 5% epidote | L
ioclase, 20% orthoclase, iotite,
, r1 0y Mineralogy: 30% quartz, ?8% plagioc ,
EL-11a 39°57'05’ 105°35'10 '2% opaques, 5% amphibole
i biotite
’ i . 359% plagioclase, 35% quartz, 256% orthoclase, 2% ,
057'05" 1056°35'10 Mineralogy: 35 %p ga s
EL-11c 39°57 29% epidote, 1% 0paq
EL-11e 39°57°05" 105°35710"
EL-13a 39°57'05" 105935 10,,
EL-13b 39°57'05" 105035.13,,
EL-13¢ 39°57'05" 1°5°3: :o ,
' 7] °3 ! ! . . . H i0-
EL-13e 39°67°05 105,, 500" |daho Springs—hornblende gneiss. Mineralogy: 48% amphibole, 50% plagio
EL-18a 39°57'05” 105°3 clase, 2% opaques
) 034'40""
EL-19 bi 39°57'05 105034,40”
EL-19 bii 39°57°05" 105 o Rt |daho Springs—hornblende gneiss. Mineralogy: 45% plagioclase, 35% amphi-
EL-20a 39°57'05"” 105°34'25 bole, 10% pyroxene, 8% quartz, 2% opaques
25" Felsic coarse pegmatite. Mineralogy: 40% microcline, 27% albite,
o ’
EL-20b 39°57'05" 105°34 33% quartz
033'65" Mafic. Mineralogy: 45% plagioclase, 20% quartz, 27 % amphibole, 4% bio-
EL-21a 39°57'00" 105 tite, 4% opaques
5°33'55" Coarse felsic to pegmatitic. Mineralogy: 70% microcline, 20% quarte,
EL-21b 39°57'00" 10 8% plagioclase
ORREN 105°33'25" Mafic-felsic mixed. Mineralogy: 60% quartz, 22% orthoclase, 10% biotite,
EL-22a 39°56'50 7% plagioclase, 1% oqaques
EL-22b 39°56'50"' 105°33'25"
EL-22c 39°56'50"' 105°33'25"
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TABLE 1. Sample locations and brief sample descriptions (continued).

Sample N latitude W longitude Description
EL-23a 39°56°30" 105°33'00"" Biotite-hornblende schist/gneiss. Mineralogy: 52% plagioclase, 20% pyrox-
ene, 20% quartz, 5% amphibole, 1% sphene, 2% opaques

EL-23b 39°56'30"" 105°33'00"

EL-23c 39°56'30"" 105°33°00"

EL-23f 39°56'30" 105°33°00"

EL-23g 39°56'30" 105°33°00"

EL-23 di 39°56'30" 105°33°00"

EL-23 dii 39°56'30" 105°33'00"

EL-23 diii 39°56'30"" 105°33°00"

EL-23 div 39°56'30"" 105°33°00"

EL-25a 39°55'15" 105°36'48"

EL-25 bi 39°55'15" 105°36°48"

EL-25 bii 39°55'15" 105°36°48"

EL-25¢c 39°55'15" 105°36°48"

EL-26a 39°55'15" 105°46'50"

EL-26b 39°55’15" 105°36°'50"

EL-27 39°55'20" 105°36'30"

EL-28 39°55'20" 105°36’20"

EL-29a 39°55'15" 105°36°15"'

EL-29b 39°55'15"" 105°36°15"'

ANALYTICAL PROCEDURES

The Rb and Sr contents were determined by isotope dilu-
tion, and the data are precise to + 0.5% (two sigma). The
87Sr/*8Sr data were calculated from the Sr isotope dilution
experiments and are precise to + 0.00005 (two sigma).

. standard SrCOs yielded
0.708 s /"ér — 0.1194. The decay constant for 87Rb
ized to *°Sr. 42 x 10-"'/y. Standard least-squares treat-
was taken as :j't calculate the isochrons shown in figures
Tegt )"-vlf: ;ses,r oand Sr isotopic data are shown in table 2.

_rock data (continued).
TABLE 2. Whole-rock data. TABLE 2. Whole™ ) 87Rb/8eS
m) St (ppm r
Sample 87Gr/88G Rb (ppm) Sr (ppm) 87Rb/86Sr Sample 87Gr/86Sr Rb (pp
. . nced Samp|es
Hornblende gneiss Pegmatites' and pegm;me-quzllugel 542.1 289(8)
EL-13b 0.7082 16.34 2221 0.213 EL-5b 0.72%% 23808 33412 207
EL-6a 0.7079 18.70  301.02  0.180 EL-6b-1'  0.787) 36.21 1608 oays
EL-7-1 0.7068  22.54 4452  0.147 EL-9a 0.7072 68.63 3300, 7000
EL-7-2 0.7067 22.56 431.9 0.151 EL-10a 0-7083 206.58 285-5 0355
EL-7-3 0.7097  41.73  350.52  0.345 EL-11a 07045 12017 2557 Y &
EL-8 0.7111 30.68 271.6 0.327 EL-11¢ 0-7279 165.60 3 0 550
EL-9a’ 0.7059 14.44 305.3 0.137 EL-13a" 0-7277 89.17 419:2 1.320
EL-9b 0.7092 16.32 178.82  0.264 EL-13c! 8'731 1 190.66 Ao 4104
EL-18a 0.7070 16.92 339.4 0.144 EL-13e’ 0.7843 352.17 264.6 0.532
EL-20a 07086  12.85  164.6  0.226 EL-19bi - 2lee 4877 553 0771
EL-21a 0.7049 14.94 432.56  0.100 EL-19 biT 2516 93.46 346.9 1.943
EL-23a 0.7171 40.40 199.13  0.588 EL-20b 07469 23202 e 2001
EL-23c 0.7142 29.76  203.5 0.424 gt%‘zg 0.7874 332'23 229.1 2.229
Leucocratic (microcline) gneiss EL-22b' 0.7823 68.96 12222 (2)2)?3
EL-11e 0.7140 99.47 659.3 0.437 EL-22c 0.7 6 177.14 67.55 1.829
EL-13¢ 0.7277 89.17 261.1 0.990 EL-23b' 0-7470 105.48 1 e 1558
EL-19bi 07166 46.77 254.6 0.532 EL-23¢ 0-7130 202.03 ?33'0 4618
g pegmatites Et‘iggdi 8:;985 ?‘1’5";?, 201.3 1.701
-13e 0.7 -23 di ' .
EL-29b 0.7268 235.60  a1508 2104 EL-23 dil 8';332 165.29 gg??,s ?.?;g
EL19bi 07843 35217 25020  4.104 EL-28 dilt 708 9162 37699  2.104
EL-25a 0.7167  106.06 534.64  0.575 EL-23 div O 168  238.65 ‘ :
EL-25bi 07167  107.82  523.43  0.597 EL-29b° 0.7 ‘
EL-25bii  0.7260 243,72 649.68 1.088 continued
EL-25¢ 0.7287  155.39  362.79  1.243
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TABLE 2. Whole-rock data (continued).

Sample 87Sr/%¢Sr Rb (ppm) Sr (ppm) 87Rb/®eSr
Biotite gneiss
EL-26a 0.8179 210.65 141.31 4.361
EL-26b 0.8047 218.96 172.09 3.718
EL-27 0.7533 203.52 353.57 1.674
EL-28 0.7612 170.09 242.28 2.043
EL-29a 0.8109 186.41 141.41 3.854

'First-generation pegmatites; not plotted on fig. 5.
RESULTS

The Rb-Sr whole-rock isochron for the hornblende gneiss
yields an age of 1.775 = 0.130 b.y.b.p. (fig. 1), while the
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leucocratic (microcline) gneiss yields 1.744 = 0.047
b.y.b.p. (fig. 2). When the hornblende and microcline
gneiss samples are treated as one unit, the resultant age is
1.792 + 0.0088 b.y.b.p. (fig. 3). Two pegmatite events
are noted in the field. A young, massive pegmatite, coeval
with some granitic dikes, is dated at 1.338 =+ 0.0019
b.y.b.p. (fig. 4}, while older, folded pegmatites (incluc_!ing
gneiss samples heavily infiltrated by pegmatite; i.e.,
pegmatite influenced) yield 1.488 =+ 0.0027 'b.y.b.p.
(fig. 5). This date is recognized as a metamgrphuc event
throughout much of the Front Range. The biotite gneiss
yields an age of 1.778 + 0.0057 b.y.b.p., with an initial
87Gr/86Sr ratio of 0.7106, significantly higher than values
for the other gneiss units (fig. 6).

The study of these rocks is ongoing, and the data pre-
sented in this article are considered preliminary.

0.7175 5
L 0.7125
2]
(o)
N !
Rz
(e 0]
0.7075
T=1775 + 130 MYBP
(87, /864, )0~ 0-7026! + 0.00028
r
| | 1
0.7025 o c|3 é 8 § § §
3 8 o 8 S S 3
8- o 2 o o S o
samples.

FIGURE 1. Rb-Sr whole-rock i
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FIGURE 2. Rb-Sr whole-rock isochron for leucocratic (microcline) gneiss samples.
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FIGURE 3. Rb-Sr whole-rock isochron for hornblende gneiss and microcline gneiss samples.
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FIGURE 4. Rb-Sr whole-rock isochron for younger dike—
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FIGURE 5. Rb-Sr whole-rock isochron for pegmatite-influenced samples.
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FIGURE 6. Rb-Sr whole-rock isochron for biotite gneiss samples.
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