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Half Dome Granodiorite - dark orange is equigranular medium
grained biotite-hornblende granodiorite; light orange is inner
porphyritic phase containing abundant kspar megacrysts
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Stern, (1981) and Barth, pers. comm.
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Porphyritic granite of Turner Lake - Medium grained felsic
granodiorite to biotite granite with phenocrysts of kspar
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Granodiorite of Red Devil Lake - Equigranular, medium grained
hornblende-biotite granodiorite
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(Coyne, 2005)
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Leucogranite of Timber Knob - Fine grained equigranular
biotite leucogranite
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Quartz Diorite - MCQD = Madera Creek quartz diorite, which is
fine to medium grained and contains abundant inclusions of Kj;
LCQD = Long Creek quartz diorite, medium to coarse grained
biotite-hornblende quartz diorite
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The Jackass Lake Pluton (JLP) is located in the central part of the Sierra
Nevada batholith, CA. U/Pb geochronology indicates that the pluton
crystallized ca. 98 Ma. The JLP is characterized as a suite of intrusions
that range in composition from quartz diorite to leucogranite with
granodiorite the dominant composition. The suite of intrusions were
emplaced as individual increments during construction of the JLP. The
JLP intrudes only slightly older metamorphosed volcanic rocks also
dated at ca. 99 Ma. These coeval volcanic rocks are andesitic to rhyolitic
in composition. Thermobarometric data indicates the depth of
emplacement for the JLP is 3 kbars, which suggests that the metavolcanic
rocks the JLP intrudes needed to be buried to depths approaching 10 km.
Major and trace elemental data is used to characterize both the plutonic
and volcanic suites. Trends in our geochemical data suggest that the
metavolcanic suite is geochemically related to the primary JLP suite.
The correlation between these plutonic and metavolcanic suites is shown
through similar trends in fractional crystallization and differentiation
patterns. We suggest that the sources of the metavolcanic rocks are JLP
increments and rapid vertical displacement allowed JLP magmas to
intrude their own volcanic cover.
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Granodiorite of Jackass Lakes - a heterogeneous body consisting
of irregular intrusions of granite to quartz diorite; typical and
most abundant lithology is medium grained biotite-hornblende
granodiorite with mafic enclaves and inclusions of metavolcanic
and intrusive units
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Granodiorite of Breeze Lake - Fine to medium grained biotite
granodiorite likely a phase of the granodiorite of Jackass Lakes
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Granodiorite of Illilouette Creek - Medium grained equigranular
hornblende-biotite granodiorite with conspicuous euhedral
hornblende phenocrysts up to 1 cm long
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Leucogranite porphyry of Post Peak - Fine grained leucogranite
found in relatively small quantities often near metavolcanic
pendants in and around the granodiorite of Jackass Lakes; type
locality (Post Peak pendant) contains abundant mafic enclaves
of variable size, shape and composition
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Meta-rhyolites and meta-dacites - Massive units found in the Post
Peak pendant; often recrystallized and containing small, , 5mm
garnet porphyroblasts
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Meta-andesites - Clastic, often massive units with minor ash-flows;
highly metamorphosed relative to other metavolcanic units in
the Post Peak pendant
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Undifferentiated meta-volcanics - Metavolanic units that often
andesitic and contain abundant lithic clasts; clastic units dominate
with subordinate welded tuffs, ash-flows and other massive units
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Abundant dikes of variable orientation; dikes often phases of
granodiorite of Jackass Lakes with minor aplite and pegmatite
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Zone of pervasive layer parallel intrusion in metavolcanic host
rock; intrusives correlated to phases of granodiorite of Jackass
Lakes

85

Domain with numerous irregular shaped intrusions (phases of
granodiorite of Jackass Lakes) and abundant inclusions/stoped
blocks of intrusive phases and metavolcanics
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Harker variation diagrams showing major element trends in magma evolution. The linear trends
suggest that fractional crystallization (or AFC) or magma mixing may have occurred in this system.
There is a strong correlation of volcanic rock trends, the outlined fields highlight these trends, with
the plutonic samples from the JLP. This suggests geochemical linkages exist between pluton and
volcanics. Note that all plots are weight % of the oxide.
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Location map for the JLP including trends of foliation in pluton and host rock and
U/Pb ages. Kmg=Mount Givens granodiorite, Khd=Half Dome granodiorite,
Krd=Granodiorite of Red Devil Lake, Ktl=Porphyritic Granite of Turner Lake,
Ko=Granodiorite of Ostrander Lake, Ki=Granodiorite of Illilouette Creek. Ages
without location from outside map area; others from Stern et al., 1981, McNulty et
al., 1996 and Barth, unpub. Map modified from McNulty et al., 1996 and Peck, 1980.

Trace element data (in ppm) are plotted against Si02 (weight %). Again volcanic samples
(outlined fields) show overlap with the plutonic data from the JLP. This further suggests there is
a relationship between magmatic and volcanic rocks.
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Photo looking to the east from within the Jackass Lakes pluton
at the Minarets Range. The Jackass Lakes pluton intrudes the
westernmost exposures of these metavolcanic rocks.

Anne Gauer loading samples into the X-Ray Fluorescence
Spectrometer to acquire major element data on samples from
the Jackass Lakes Pluton.
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AFM diagram showing a calc-alkaline, sub-alkaline trend
for both volcanic and plutonic rocks. The smooth trend
from parental magma (MgO rich) to more evolved
magma (K2O+Na2O rich) demonstrates a general oceancontinent subduction related volcanic arc system.
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Alumina saturation index showing both plutonic and
volcanic rocks straddling the metaluminous-peraluminous
boundary. The trend indicates that the initial pulses of
magma were more primitive whereas the final pulses are
more evolved showing that there was assimilation of the
crust throughout magmatism.

Classification diagram distinguishing various series of
tholeiitic, calc-alkaline and shoshonitic rocks. This suite
of calc-alkaline rocks is mostly high in potassium which
may be from source enrichment during the influx of
water during subduction of the oceanic crust.

Plot of SiO2 versus Mg #. The low Mg#’s and the overall
flat to decreasing trend of Mg# with increasing silica
content matches continental arc AFC trends.
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We correlate the metamorphosed volcanic rocks and plutonic
rocks that intrude them using previous geochronologic, field and
the current geochemical studies. This studies show a distinct
overlap of data for each rock type, elucidated by the outlined areas
on the geochemical plots presented. The volcanic and plutonic
rocks show chemical similarities that indicate:
- high-K calc-alkaline affinity typical of continental margin
subduction zone magmatism
- a coeval suite of rocks showing metaluminous and peraluminous
trends
-the entire system may have evolved through fractional
crystallization and/or magma mixing; periodically producing
volcanic output and increments of JLP
Our future research will attempt to find further evidence of
genetic links between the volcanic units and plutonic units in the
JLP area. Rare earth element and isotopic data will be acquired in
the UWEC Materials Science Center using the ICP-MS. In
addition, detailed petrographic analyses of will be used to look in
detail at several areas of the JLP volcano-plutonic system.
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U/Pb zircon geochronology (published and unpublished) for the JLP and its
metavolcanic host rocks. JLP data indicate crystallization age while PPP and
Minarets data indicate eruptive age. Note the overlap in ages of the
metavolcanic units and the pluton. These data suggest that the pluton and
volcanics are linked temporally.

Photo showing a dike of Jackass Lakes granodiorite intruding
felsic metavolcanic rocks of the Post Peak pendant.

Clastic metavolcanic rocks typical of the Jackass Lakes pluton
area. Photo taken from the eastern margin of the pluton.

Photo of metavolcanics being intruded by Jackass Lakes
granodiorite. Note that lithologic layering and foliation (both steep)
are cut by the pluton.
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