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Understanding how shock waves generated during hypervelocity impacts affect the magnetic properties
of rocks is key for interpreting the paleomagnetic records of lunar rocks, meteorites, and cratered
planetary surfaces. Following ref. [1], we conducted spherical shock experiments at the RFNC-VNIIFT
(Snezhinsk, Russia) on (titano)magnetite-bearing basaltic lava flow and diabase dike samples from the
Osler Volcanic Group of the 1.1 Ga North American Midcontinent Rift [2]. The experimental setup
allows for rock magnetic and petrographic changes to be assessed for a range of shock pressures 20
GPa and above.

Consistent with prior spherical shock experiments on the Saratov ordinary chondrite [1], both shocked
samples exhibited concentric zonation: a central void space was surrounded by an inner layer of impact
melt (Zone I, most shocked), a middle partially melted layer (Zone II), and an outer layer of unmelted
rock with solid-state shock features (Zones III and IV, least shocked). These zones are petrographically
different. Like Zone IV, Zone III is characterized by an intact texture, but the plagioclase grains have
been transformed into diaplectic glass. Zones I-III acquired thermoremanent magnetization from shock
heating. Zone IV may have undergone shock demagnetization of the pre-shock magnetization without
substantial remagnetization. Shocked samples had higher coercivities than unshocked samples of the
same rocks. Magnetic force and electron microscopy reveal fracturing of the Fe-Ti oxides, which likely
contributes to the observed increase in coercivity in the shocked samples.

Our spherical shock experiments build on prior work to show that shock at pressures greater than 20
GPa results in coercivity increase, shock demagnetization and thermal remagnetization. This work can
guide future interpretations of the remanent magnetization and bulk magnetic properties of highly
shocked materials from planetary surfaces.

References: [1] Bezaeva N.S. et al. 2010. MAPS 45:1007-1020. [2] Swanson-Hysell N.L. et al. 2014.
G  15:2039-2047.

Authors

Natalia Bezaeva
Ural Federal University

Faculty of Physics, M.V. Lomonosov Moscow State University

GP43A-1233: Rock magnetic effects induced in terrestrial basalt and diabase
by >20 GPa experimental spherical shock waves
ABSTRACT    

3

https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/8695
https://agu.confex.com/agu/fm15/meetingapp.cgi/Paper/65909
https://twitter.com/intent/tweet?url=https://agu.confex.com/agu/fm15/meetingapp.cgi/Paper/65909
https://www.facebook.com/sharer/sharer.php?u=https://agu.confex.com/agu/fm15/meetingapp.cgi/Paper/65909
https://www.linkedin.com/shareArticle?url=https://agu.confex.com/agu/fm15/meetingapp.cgi/Paper/65909?mini=true


06.11.15, 13:312015 AGU Fall Meeting

Страница 2 из 2https://agu.confex.com/agu/fm15/meetingapp.cgi/Paper/65909

Nicholas Swanson-Hysell
University of California Berkeley

Sonia Tikoo
University of California Berkeley

Dmitry Badyukov
V.I. Vernadsky Institute of Geochemistry and Analytical Chemistry, Russian Academy of Sciences

Myriam Kars
Center for Advanced Marine Core Research

Ramon Egli
Zentralanstalt fuer Meteorologie und Geodynamik

Dmitriy Chareev
Institute of Experimental Mineralogy RAS

Luke Fairchild
University of California Berkeley

Evgeniya Khakhalova
Institute for Rock Magnetism, University of Minnesota

Becky Strauss
Institute for Rock Magnetism, University of Minnesota

Anna Lindquist
Lake Superior State University

University of Arkansas

View Related Events

Session: Fundamental Mineral and Rock Magnetism I Posters

Section/Focus Group: Geomagnetism and Paleomagnetism

Day: Thursday, 17 December 2015

https://agu.confex.com/agu/fm15/meetingapp.cgi/Session/7438
https://agu.confex.com/agu/fm15/meetingapp.cgi/Program/1107
https://agu.confex.com/agu/fm15/meetingapp.cgi/Day/2015-12-17
https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/82107
https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/79449
https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/242137
https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/40913
https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/69313
https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/164310
https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/25749
https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/46597
https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/242145
https://agu.confex.com/agu/fm15/meetingapp.cgi/Person/242615

