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Introduction

Many volcanoes on Earth are asymmetric m shape. By measuring the volcanic asymmetry the
geomorphology of a volcano can be assessed. This research focuses on the tectonic settings that
mfluence the asymmetric shape of volcanoes on Earth. The volcanic regions studied m thas

regearch are m South America, the Caribbean, the Philippmes, and Hawaii. These volcanic
regions will then be compared to the volcanic regions on Mars by comparing the asymmetries and

geomorphology.

Background

Radially symmetric volcanoes are vour typical textbook volcanoes. They have circular
symmetry, are conical i shape, and have few factors working agamst them. What we know as
composite volcanoes or stratovolcanoes represent the best examples of radially symmetric
volcanoes. These volcanoes are mamly found at convergent plate boundaries but can also be
tound m other volcanic regions. Not all volcanoes around the world are symmetric i shape.
Volcanic asymmetry can be caused by tectonic movement, sector collapse, regional extension,

volcanic ejection, erosion, and many other tactors.
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This image of St. Augustine volcano. in Alaska,
18 an example of a radially symmetric composite
volcano.

By comparing this model of a radially symmetric volcano to real lite volcanoes m ditferent regions
of the world, the mfluences and causes of asymmetry can be examined. Asymmetry caused by
plate tectonics could mclude preferential extension i one direction, sector collapse, and faulting.

Mt. Pelee (north left end of the 1sland),
Martimique, i the West Indies, 13 formed
from an ocean-ocean convergent margin
where the North American plate 1s being
subducted beneath the Caribbean plate.
The growth of the Mt. Pelee editice was
limited by the movement of the two plates.

Photograph ot Mt. St. Helens after
itz lagt eruption, which caused a
large sector collapse mn 1t’s northern

tlanlk.

False color satellite image of Mauu,
Hawan. The Western volcano and
Eastern volcano, better known as
Halealkala, both show deformation
caused by plate movement.
Volcanic fault scarps can be seen
on the 3 mam ndges of Haleakala.

Methodology

The geomorphology of volcanoes will be examied through remote sensing. Volcanic
asymmetry, for this research, 1¢ measured by using the satellite imagery produced from Seasat.
Seasat 18 a satellite that was launched m the summer of 1978. One of the mstruments on board the
satellite was a synthetic aperture imaging radar (SAR). Seasat operated for only 3 2 months
when 1t short-cucuited and was no longer able to image the earth. SAR mmages of volcanoes m

the areas of mterest will be examined tor this research.

Image of the Seasat satellite mn
orbit above the Earth.

Volcanic asymmetry will be examined by measuring the size of the volcanic edifice. The long
axis and a perpendicular axis to that will be measured and then compared to known tectonic

movement i the region ot the volcano.

Discussion and Future Research

Once a databage 1z compiled of the volcanoes researched, the mformation found will be compared
to those volcanoes examined on the surtace of Mars. Martian and terrestrial volcanoes will be
compared to see if there are sumilar plate tectonic mfluences that etfect volcanic morphologies.

Apollinaris Patera, Mars. The edifice of Olympus Mong, Mars.

thiz volcano has an elongated shape that
may have been caused by tectonic processes

More mtormation 1s still needed m this ongoing research m order to make any conclusions at this
tume. This research only focuses on a few selected regions on Earth and Mars where volcanic
activity occurs. Ideally a global database of the volcanoes on Earth would be needed to make more

accurate conclusions when comparmg to Martian volcanism.
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