
 

Study shows volcanic eruptions beneath
bodies of water can cause widespread
dispersal of diatoms
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Bands of glowing magma, about 2,200 degrees Fahrenheit, are exposed as a
pillow lava tube extrudes down slope. Credit: NOAA/National Science
Foundation

(Phys.org) —A team of researchers from Wellington University in New
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Zealand has found that volcanoes that erupt beneath bodies of water can
cause widespread dispersal of diatoms found in their beds. In their paper
published in the journal Geology, the researchers describe how they
analyzed soil samples from islands where ash was believed to have
landed after an ancient volcanic eruption. They report finding diatoms
that match those found in the lake that formed after the volcano erupted.

Diatoms are a type of brown algae with one unique attribute—they have
glass shells—the result of living in silica rich environments. And while
there are numerous species all over the world, there is one that is unique
to a lake bottom on New Zealand's North Island (formed after the
ancient Taupo volcano erupted). Because of that uniqueness, the
researchers wondered if it might be possible to track the algae, if they
had been blown into the atmosphere when Taupo erupted approximately
25,000 years ago, and then landed somewhere else.

To find out, the team set out on an expedition to collect soil samples
from islands in the vicinity of North Island, digging down to where ash
from the eruption could be found. They took the samples (as well as soil
from above and below the ash) back to their lab and studied them under
a microscope and found that their hunch had been right. One of the
species of diatoms found in the ash matched nearly perfectly with
samples taken from the lake bottom on North Island (but not with
samples found in the soil above and below the ash). That means when
Taupo erupted beneath Lake Huka, it sent a stream of moisture along
with ash into the atmosphere which subsequently landed in the sea and
on the surface of islands nearby. The researchers found that diatoms that
had been carried by the moisture could be found as far away as 525
miles away, suggesting that volcanic eruptions should now be listed as a
source for diatomic dispersal.

The researchers don't believe the diatoms could have survived such a
harrowing journey, but their spores very likely could have. That means,
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they say, that other eruptions that have occurred beneath lakes or other
bodies of water could have sent diatom spores hundreds or even
thousands of miles away, allowing them to grow in new places.

  More information: High-flying diatoms: Widespread dispersal of
microorganisms in an explosive volcanic eruption, Geology, First
published online September 6, 2013, DOI: 10.1130/G34829.1 

Abstract
Explosive eruptions create a transient bridge between the solid Earth and
atmosphere, frequently injecting volcanic aerosols to stratospheric
levels. Although known to disrupt terrestrial and aquatic ecosystems at
the surface, the role of explosive volcanism in airborne transport of
microscopic organisms has never been characterized. This study
documents abundant freshwater diatoms (microskeletons of siliceous
algae) in widespread tephra from the 25.4 ka Oruanui eruption of Taupo
volcano, New Zealand. By matching the tephra-hosted species
assemblages to those in coerupted clasts of lacustrine sediment, we
demonstrate that ?0.6 km3 of diatom remains were incorporated during
magma-water interaction with a lake system overlying the vents, and
were dispersed along with fine ash particles hundreds of kilometers
downwind. One of the dominant species, Cyclostephanos
novaezeelandiae, is endemic to New Zealand's North Island and serves as
a unique identifier of the eruptive source region. Our results suggest that
dispersal of microorganisms may be an overlooked feature of a number
of ancient and modern eruptions, and indicate a novel pathway of
microbe transport in airborne volcanic plumes. We conclude that the
biogenic signatures contained within distal tephras have potential
application in the characterization of eruption dynamics, location, and
environmental settings of volcanic source areas.
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