Texture and composition of olivine and plagioclase crystals from the 2011 eruption of Axial
Seamount: Implications for magmatic processes at a mid-ocean ridge volcano

Alex Andronikides and Marc-Antoine Longpre
School of Earth and Environmental Sciences, Queens College, City University of New York

QUEENS

COLLEGE

Alex.Andronikides93@gmail.cuny.edu

I The City
University

of

New York

_ Figure 6) Figure 7)
1) Introduction 3) Olivine 2 0 2) D),
= Axial Seamount Is an active submarine volcano located at the intersection between the Juan : . A s 5 3
de Fuca spreading center and the Cobb hotspot in the northeast Pacific, roughly 490 km off = 5 olivine crystals were analyzed using X-ray mapping and 5l S e e e e o 1 e e
the coast of Oregon (Figure 1) point analyses in energy dispersive spectroscopy mode on e £ .
= Axial volcano has been closely observed using state of the art ocean bottom pressure and tilt an electron probe microanalyzer (EPMA) e e b o (R o GRS
sensors and seismic hydrophones to monitor seafloor deformation and seismic activity = in Figures 6 to 10, panel a) shows a reflected light V | . v T

assoclated with pre-eruptive magmatic dynamics
= Axial erupted most recently in 1998, 2011, and 2015
= This poster aims to investigate magmatic processes behind the 2011 eruption by analyzing

photomicrograph, b) shows the Fo% of olivine along the
core-rim traverse(s) labeled in a), and c) shows the X-ray
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thetexture and composition of olivine and plagioclase crystals found in the lava counts)
= The 2011 olivines show well-developed crystal faces and
are completely homogeneous in all major and trace
elements and have an average Fo% (100 x molar
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2) The 2011 eruption at Axial Seamount | |
= On 6 April 2011 Axial erupted along the 200
. . 6 April 2011 intrusion .
southern rift zone (Figure 1) 1,080 warthquakes per day 115,000 4 P| |
| | agloclase
= The eruption was preceded by a steady ol Cumulaive . o |
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" Theeruption last for ~ 6 days, emplacing & : = Backscattered electron images (BSE) of plagioclase crystals obtained on a scanning analyzing BSE £ el F AT WY B
a volume of 99 x 10° m? of lava and ‘?g; §: electron microscope (SE|\/|) ages o5 | B B IRZZ.°'9.27‘°T | : l.».&“g% ........ b .................
covering an area of 10.2x10°m? (W. 3 | 5000 & = BSE image grayscale was calibrated to An% (100 x mol Ca/(Ca +Na +K)) using SEM point o e e RN
Chﬂ.dWle., 20121 Clague et al_" 2018) analyses and Image‘] freeware Backscattered electron image Image converted to grayscale Grayscaltep\\/alu;ahs_?re then c;alibrateo!tt_o The equation of the line from the previous graph is then used to
- - - - ; ; represent Anortnite percent composition % vs. Di ) ine i
" The 2011 lava has a typical mid-ocean = Plagioclase crystals are euhedral, weakly oscillatory zoned and display a low An% rim hefore smoothing i ond smoothed (cteating a inear eltionship) images eprosens the fim o aversy
ridge basalt composition, with a glass 2007 2008 2009 200  z2om (dark) showing dendritic texture indicating late-stage rapid growth
Year

MgO content of 7.1-7.6 wt%, and It
contains sparse olivine and more abundant
plagioclase crystals (Clague et al., 2018)

Fig 3) Earthquakes per day (blue) and cumulative earthquakes
(red) leading up to 2011 eruption (Dziak, et al., 2012)
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= Mean core and rim compositions are 82.6 + 1.8 An% and 72.6 + 4.1 An%, respectively
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Fig 4) Remotel ted Vehicle J q Fig 5) Sample from 2011 eruption; Glassy textural * e @ € ' %o > e I
| ) emaotely operate enicie Jason was use . . . P nr € 70 @ 70 ¢® 70
¥ N~
d g' d y op diti Jurine Vis; 17 crust accompanied with vesicular characteristics. i €
urmg aecp s€a expeditions during visions . \ :
Sample to the right shows textbook pahoehoe texture
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5) Conclusions
= Texture and composition of olivine and plagioclase crystals are consistent with simple evolution and relatively homogeneity of
the 2011 magma

= Lack of phosphorus zoning in olivine crystals suggests slow crystal growth rate throughout
= Plagioclase, on the other hand, appear to record final cooling/quenching of the magma as a dendritic/ low An% overgrowth rim




