View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Caltech Theses and Dissertations

I. CENOZOIC GEOLOGY OF IRAN: AN INTEGRATED STUDY OF

EXTENSIONAL TECTONICS AND RELATED VOLCANISM

I1. EDIACARAN STRATIGRAPHY OF THE NORTH AMERICAN
CORDILLERA: NEW OBSERVATIONS FROM EASTERN CALIFORNIA AND

NORTHERN UTAH

Thesis by

Charles Verdel

In Partial Fulfillment of the Requirements
For the Degree of

Doctor of Philosophy

California Institute of Technology
Pasadena, California
2009

(Defended August 27, 2008)


https://core.ac.uk/display/11812636?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

© 2009
Charles Verdel

All Rights Reserved



ACKNOWLEDGEMENTS

Because of difficulties that arose in obtaining Iranian visas, my graduate student career
has been spent working on a number of projects that are only loosely related. Although
not the original plan, in the end I think | have become a better geologist for being
exposed to a wide variety of topics. | would like to thank Brian Wernicke for his
assistance in formulating the two major projects that comprise this thesis, and for the
helpful discussions that we have had over the last six years. None of our work in Iran
would have been possible without the efforts of Jamshid Hassanzadeh, and | would like
to thank him for all of his contributions to the first half of this thesis. Discussions with
Bernard Guest, Jahandar Ramezani, and Jean-Philippe Avouac on the subject of Iranian
tectonics have been invaluable. John Eiler allowed me to measure O isotopes in his lab
during my first year at Caltech, and ever since then he has been the source of useful (and
entertaining) advice. Joe Kirschvink and Ken Farley graciously provided access to their
labs. Lindsey Hedges invested a great deal of her time to help me obtain results from the
He lab. Ryan Petterson’s input was instrumental to the work | did in the Panamint
Range, and he has always been a great person to go into the field with. | have benefited
greatly from discussions about Neoproterozoic stratigraphy with Ryan, David Fike and
John Grotzinger. Finally, I would like to thank my parents for their never-ending

support.



ABSTRACT
I
The late Oligocene to Miocene collision of Arabia and Eurasia was preceded by ~175 My
of subduction of Neotethyan oceanic crust. Associated magmatic activity includes late
Triassic(?) to Jurassic plutons in the Sanandaj-Sirjan zone of southern Iran, limited
Cretaceous magmatism in the Alborz Mountains of northern Iran, and widespread Eocene
volcanism across central Iran. Metamorphic core complexes of Eocene age have recently
been recognized in widely separated parts of Iran, suggesting that Tertiary volcanism was
related to extension. Geochemical data indicate that Eocene volcanism was typical of
continental arcs and was followed by less voluminous Oligocene basaltic volcanism of
the type often associated with back-arc basins. This set of observations suggests that
mid-Mesozoic plutons in southern Iran are the remnants of an original volcanic arc that
was only weakly developed because of slow subduction rate. Magmatic activity largely
ceased in southern and central Iran during the Cretaceous and shifted to the north,
suggesting a period of flat slab subduction. Subsequent slab-rollback during the Eocene
extended the overriding plate, forming metamorphic core complexes and inducing
pressure-release melting of partially hydrated lithospheric mantle and upwelling of

asthenosphere.

1.
The Ediacaran Period spans from the base of cap carbonates overlying glacial deposits of
the Marinoan “Snowball Earth” event to the Precambrian-Cambrian boundary, ~635 to

542 Ma. Sediments deposited during the rifting of southwest Laurentia, which are now



exposed in a relatively narrow belt in the western US, are one of the best records on earth
of the geological, geochemical, and geobiological events that occurred during this period.
Evidence for one of the most significant of these, the final oxygenation of the oceans, is
found within the upper Johnnie Formation in the southern Great Basin. C isotope data
from thick, basinal facies of the Johnnie Fm. in the Panamint Range provide a more
complete record of ocean chemistry associated with this event than previously
determined from thinner, platformal facies. Strata in northern Utah of roughly the same
age include a rift-related basalt, providing some of the youngest geologic evidence for the

rifting of western Laurentia.
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