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Some New Data on Low-*0 Igneous Rocks and Minerals
from the Western San Juan Mountains, Colerado

Yukihiro MATSUHISA
Abstract

180180 ratios were measured for three igneous rocks and two quartz samples from the
Western San Juan Mountains, Colorado. The three igneous rocks were collected from the same
outcrops as those exarnined by TavrLor (1974b). The whole-rock 680 values relative to SMOW
are +1.5%, for Treasure Mountain rhyolite (4 8), —3.1%, for Burns Formation quartz latite
(#10), and —5.6%, for a granodiorite porphyry ( # 12). These results are in accord with those
by Tayror (1974b) within + 1%, being explained by oxygen isotopic exchange with heated
meteoric ground water. Fluctuation of +1%, between TavLor (1974b) and the present results
would partly be due to isotopic heterogeneity in the outcrops depending upon degree of isotopic
exchange with meteoric ground water. A vein quartz ((f 13) collected from the chloritized
granodiorite porphyry ( § 12) has a §*0 value of —4.1%,. This indicates that the hydrothermal
solution responsible for the precipitation of vein quartz as well as the alteration of host rock was
originated from, or at least dominant in meteoric ground water.

A 580 value of —5.1%, is obtained for an euhedral quartz crystal ( # 15) lining the wall
of a cavity in the Idarado Mine(Black Bear Vein), which is one of the radial veins developed in
northwestern flank of the Silverton Caldera. Homogenization temperatures of 255° to 300°C are
obtained for fluid inclusions in this quartz crystal. Judging from the mode of occurrence, the
fluid inclusions showing the homogenization temperatures around 255°C are presumed to be
secondary inclusions. If 300°C is accepted for the temperature, a §*O value of —12%, is
calculated for the hydrothermal water which would have been equilibrated with the quartz
during mineralization. This §'*O value is somewhat higer than the value of —16%, for the
meteoric ground water in the area estimated by Tavror (1974b) on the basis of hydrogen
isotopic compositions of hydrous minerals. This implies that the meteoric hydrothermal water
might have undergone an 80 shift by means of isotopic exchange with wall rocks prior to the
precipitation of the quartz in the later stage of mineralization. The fact that the quartz from the
Idarado Mine is much depleted in 8O than the vein quartz from the Gold King Mine within
the caldera (42.2%,, TavLOR, 1974b) suggests that the hydrothermal system in the radial fissure
zone outside the caldera was much abundant in meteoric ground water, or had higher water to
rock ratio than the system prevalent within the caldera.
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2 AN, REERIEESTET OB mmo AR
@, Cunningham Creek D& EADEETIHE SN,

SEl #1501, Ouray B B X # 183 km o Idarado
Mine (Black Bear Vein) ORIA»bIRE SN, BB
mm 25 30 mm OEROAEDEFERED — > Tdh
%. Black Bear Vein i, Silverton Caldera oibFE{lic
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Table I Oxygen isotope data of whole-rock samples and minerals from the Western San Juan Mountains,
Colorado.
Ysiffngle II—\IhiDme e Sample Description and Location f{wﬁ E Mg ‘gl%ﬂ)
8 SJ-14 Altered Treasure Mtn. rhyolite, on U.S. 550, 1.1 mi S of = WR +1.5 +2.3
Red Mtn. Pass.
£10 SJ-33 Altered quartz latite, Burns Formation, Animas R., 2.5mi WR —-3.1 —4.3
NE of Silverton.
#12 Col-16-8 Chloritized granodiorite porphyry, Animas R., mouth of =~ WR —5.6 —5.6
Cunningham Creek. F —5.2
C —7.6
—  Col-14-8 Porphyritic quartz monzonite, NE of Silverton. WR +0.8
Q +6.3
KF —0.2
F —-1.9
G —4.1
$13 —_— Vein quartz in Sample $12 Q —4.1
#15 _— Euhedral quartz crystal, Idarado Mine (Black Bear Vein). Q, —5.1

* Y.M. : Present study.
**H.P.T. : TavLor (1974b)

Abbreviations: WR, whole-rock; Q, quartz; KF, potassium feldspar; F, plagioclase; C, chlorite.
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