
Geophysical Research Abstracts, Vol. 7, 06943, 2005
SRef-ID: 1607-7962/gra/EGU05-A-06943
© European Geosciences Union 2005

The significance of four magmatic foliations in a single
batholith: An example from the Tuolumne Batholith,
central Sierra Nevada, California (USA)
J. Zak (1,2), S. R. Paterson (3)
(1) Institute of Geology and Paleontology, Charles University, Prague, Czech Republic, (2)
Czech Geological Survey, Prague, Czech Republic, (3) Department of Earth Sciences,
University of Southern California, Los Angeles, USA

For the first time, four distinct magmatic fabrics are documented in a batholith, the
Tuolumne Batholith, central Sierra Nevada, California (USA). Thus magmatic strain
histories formed by different processes may be preserved in a single magmatic body.
One type of fabric in the Tuolumne Batholith formed by strain caused by highly lo-
calized magma flow, whereas the other three fabrics are chamber wide and recorded
strain during batholith construction superimposed by increments of tectonic strain.
In contrast to previous studies that interpret magmatic fabrics in plutons as simple
structures formed by a single process, we emphasize that magmatic fabrics: (i) may
form as complex polyphase structures, recording multiple strain increments caused by
different processes; (ii) may form in relatively static (not flowing) rheologically com-
plex crystal mushes at lower melt percentages after construction of a magma chamber;
(iii) may track tectonic paleostrain and thus inferred stress in arcs through time; (iv)
may form composite fabrics when different processes result in a single fabric thus
making it difficult to interpret which proccesses formed the magmatic fabric. We also
have shown that some portion of melt must have been present over large portions of
the Tuolumne Batholith during fabric formation implying that large magma chambers
may exist in the upper crust for long periods of time (up to several m.y.).


