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Marine Geology and Ecology

Bubbles on the Hikurangi Margin:
the New Zealand cold vents project

Kerstin Kréger and David Bowden have been to sea

for a closer look at what’s bubbling up from below.

ethane (natural gas) comes out of bogs, sheep, cows,
Mand cookers, right? Strange then that NIWA and co-

researchers have recently been searching for it a
thousand metres down on the seabed of the Hikurangi Margin
off New Zealand’s east coast.

From January to March 2007, a multinational crew of research
scientists aboard the German research vessel Sonne studied
Hikurangi Margin ‘cold seeps’, where methane emerges from the
seabed. Many of these sites were first discovered the previous
year by NIWA and US scientists using circumstantial data from
fishermen compiled in the 1990s by NIWA and Te Papa. The
three legs of Sonne voyage SO191 enabled much more detailed
investigations of the sites. For their part in the New Vents voyages,
NIWA scientists worked on broad-scale geophysical surveys of
the area, remote camera deployments, and biological sampling
of seep sites.

Work at sea

Following seismic and multibeam surveys of the area, the team
used side-scan sonar, towed cameras, and an ROV (remotely
operated vehicle) to create accurate maps of the seep sites. Then
TV-guided equipment, including a massive benthic (seafloor)
grab, was used for precise sampling of minerals and biology.
The Sonne's live-camera capability on these tools puts an end to
the usual ‘fishing in the dark” when taking samples from many
hundreds of metres below the ship. This is especially important
on cold seep sites, which may be only a few metres across.
Seabed signs of seeps include white bacterial mats, patches of
black anoxic sediment with a characteristic ‘raindrop’ texture
caused by an unidentified species of polychaete worm from
the Ampharetidae family, empty white shells of the seep clam
Calyptogena sp., and dense populations of bizarre Siboglinid
tube worms that live only at seeps and hydrothermal vents.

Back on shore

The overall goals of the multinational New Vents programme
are to describe the geological setting in which seeps occur,
to quantify the flux of methane through the seafloor, and to
understand the bio-geochemical processes that maintain the
distinctive biological communities of the seep sites. Post-voyage
analyses are now underway in several institutes around the
world, with NIWA scientists working on geological data from
seismic surveys and on the identification of animals recovered
from the seeps. When results from all these analyses are
combined, we will have a much more comprehensive picture
of where cold seeps occur on the Hikurangi Margin, how they
form, the processes that govern energy flow through them, and
the feeding relationships, diversity, and evolutionary history of
organisms that live in them.
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Seeking out seeps

» The New Vents survey of the seabed along
New Zealand'’s east coast has located numerous
cold vents where seeping methane supports
distinctive ecosystems.
» With sophisticated survey and sampling gear, scientists
are mapping the seeps and describing the biology.
. The frozen source of the methane seeps may
prove to be the fuel of the future but could
also play a critical role in global
warming.
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Wairarapa / Tui O Cold seep sites
The German research vessel Sonne and an overview of the area
investigated during New Vents. The coloured paths show the contour, or

bathymetry, of the seabed. The depths shown range from about 200 m
(yellow) to 3000 m (purple). Most of the seeps are 800-1200 m deep.
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What’s methane doing on the seabed?

Whether it comes from a bog (or a sheep, or a cow), or from the bottom
of the sea, methane is formed through the decay of organic matter. The
Hikurangi Margin is a subduction zone where the Pacific tectonic plate
slides underneath the Australian plate. This causes organic material
(mud) on the Pacific seafloor to be taken deep underground where it
breaks down into simpler organic molecules, including methane.

Being the lightest hydrocarbon, methane tends to move upwards
through fault zones, fractures, and soft sediments, and in some places
it reaches the seabed. At low temperature and high pressure (below
about 1000 m depth around New Zealand), methane becomes trapped
as a frozen layer of methane hydrate just below the seabed. In some
places, however, free methane reaches the seabed and this is where
things get interesting from a biological perspective.

In the presence of sulphate ions from seawater, some microbes
are able to oxidise methane, thereby releasing energy which they use
to build essential organic compounds. These microbes are anaerobic
and live buried in the sediment, but the main by-products of their
activities — carbonate and sulphide ions - are very apparent on the
seabed above.

The carbonate ions actually form rock which can build up into 5 : =
conspicuous reef structures known as chemoherms. The sulphides, Images taken by OFOS (Ocean Floor Observations System), a towed-
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toxic to most life, are a food source for another group of bacteria which camera platform. Clockwise from top left:
live in symbiosis with highly adapted species of worms and clams that Live Bathymodiolis mussels, vestimentiferan worms and Calyptogena shells
are the characteristic inhabitants of New Zealand’s cold seeps.

in the Rock Garden area.

Dense community of vestimentiferan worms (Lamellibrachia sp.) with
Calyptogena clam shells at Bear's Paw seep site.

Lamellibrachia sp. tubes in chemoherm at Tui seep site.

Live Bathymodiolus sp. mussels amongst Calyptogena clams at Tui seep site.
Below: Deploying the TV grab from the stern deck of RV Sonne.
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Clockwise from above:
Ruth Martin (University of
Washington) ‘slaughtering’ a sample
from the multicorer to see what
macrofauna it holds.

‘Stefan’s worm’ (not yet identified), the polychaete responsible
for the raindrop texture often seen in the seabed around cold

Andrew Thurber, Scripps Institution of Oceanography (Stefan’s wrom)
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Methane hydrates, which occur around the globe in seabed deposits

and in permafrost, are a significant reservoir of stored energy and Deep sea ecology: hydrothermal vents and cold seeps. WWF website:
have been suggested as a fuel of the future. Scientists and engineers go to www.panda.org and search on ‘cold seeps

are still trying to work out how to extract the methane safely and Methane hydrate: a surprising compound. Lawrence Livermore National
economically for use as a fuel. However, rising sea temperatures Laboratory website: www.lInl.gov/str/Durham.html

can thaw the frozen layer of methane hydrates (without any help New Vents Scientific Programme on RV Sonne. IFM-GEOMAR website:

from humans) and cause the methane to return to a gaseous state.

As methane is also one of the most potent greenhouse gases, the

potential effects of climate change on the stability of methane Dr Kerstin Kréger is a benthic ecologist working on soft-bottom invertebrate

hydrate reserves are a major concern. communities and Dr David Bowden is a specialist in capturing images of
life on the ocean floor. They both work at NIWA in Wellington.

www.ifm-geomar.de/index.php?id=3492&L=1
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