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eastern Gakkel Ridge
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Recent exploration of the Arctic Ridge System, particularly the western end of the
Gakkel Ridge, shows that there is a third, previously unrecognized, class of major ocean
ridge: ultraslow spreading ridges. Surprisingly, ultraslow spreading ridges are as
different from slow-spreading ridges as slow spreading ridges are from fast-spreading
ridges. They have unique geochemistry, abundant hydrothermal activity and large
regions where sea floor spreading has pulled the mantle directly to the seafloor along the
rift axis. Recent publications on western Gakkel Ridge have changed geoscientists’
understanding of how variables such as mantle temperature, mantle composition and
spreading rate influence the formation of the ocean crust. For these reasons, InterRidge
formed a new Working Group dedicated to promoting international studies of ultraslow-
spreading mid-ocean ridges. Gakkel ridge is the only true ultra-slow spreading ridge, and
the eastern Gakkel Ridge is the slowest spreading part of Gakkel Ridge. Thus,
exploration, mapping and sampling of the eastern Gakkel Ridge to the Laptev Margin is
an extremely high priority for the Earth Sciences.

The Gakkel Ridge extends into the Laptev Margin where Russian scientists are
studying volcanism produced by the ridge at the De Long archipelago. Concurrently,
scientists from Germany and the United States are studying the petrology, geochemistry
and tectonics of the western Gakkel Ridge using data and samples from the successful
international Arctic Mid-Ocean Ridge Expedition (AMORE) of 2001. The lavas and
tectonics of the eastern and western parts of Gakkel Ridge are surprisingly different. The
Gakkel Ridge, however, is nearing its Euler pole of rotation at the Laptev Margin, and
therefore near-zero spreading rate. Exploring the transition along the ridge between the
contrasting regions is crucial, therefore, to understanding if these differences arise from
the interaction of the ridge and the continent, or are the manifestation of a mantle hot
spot, or are a simple consequence of decreasing mantle melting with spreading rate.

Basalts and peridotites from Gakkel Ridge also provide a “window” into the
Arctic mantle. By examining the chemistry of basalts, a major mantle boundary has been
discovered along the western part of Gakkel Ridge. It is not clear whether the distinctive
geochemical boundary there is related to the proximity of continents, or is an inherent
feature of the mantle north of Iceland. The eastern Gakkel Ridge also approaches the
Asian continent, so would provide material to test these hypotheses. Comparison of
basalts from eastern Gakkel Ridge with those from the DeLong Archipelago would allow
geoscientists to understand the relationship between the active Arctic volcanoes on the
ocean floor and those on the continents.

The recent explorations of the western Gakkel Ridge and Laptev Sea show that
this ridge is very active hydrothermally, with the potential that there may be large
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massive sulphide deposits and long-lived hot springs up and down its length. The
sediment fill of the eastern Gakkel Ridge, in combination with this, presents the
possibility of unique biologic communities in this region. The proximity to a continent
might also allow provide a testing ground to see if species that have evolved in shallow
water can migrate over long time scales and evolve to live at hydrothermal vents in
deeper water.

A group of scientists from the United States and Russia have been discussing the
exciting scientific discoveries and accomplishments that would result from a concerted
study of eastern Gakkel Ridge. We have also been considering ways that such an
expedition could be implemented. Scientific operations should include rock sample
collection, sediment coring, water sampling, water measurements with sensors, marine
geophysics, including seismology and heat flow. Biological samples would be curated
and preserved when recovered. In addition, it will be important to map the seafloor using
multibeam sonar. Appropriate vessels for this research could for example include the US
Icebreaker Healy operated by the US Coast Guard (Department of Homeland Security)
and one of the Russian Arctika class icebreakers. The Healy offers a unique capability for
sampling and high-resolution bathymetric mapping that in conjunction with the capacity
of the Arctika class icebreakers to lead through the ice would provide an unparalleled
research capability in the Arctic. Other combinations of icebreakers are also possible.
The international community has the scientific will and the seagoing resources that are
necessary to carry out a landmark study of eastern Gakkel Ridge: a major tectonic feature
of global significance.



