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Let It Snow

Five years ago today, the Deepwater Horizon (DWH) oil rig exploded in the Gulf of
Mexico. Since then, scientists have continued to study the effects of the largest
environmental disaster in the history of the petroleum industry.

UC Santa Barbara research oceanographer Uta Passow has been investigating the
formation of aggregated oil and organic matter, commonly called marine snow.
“Marine snow is like dust bunnies in the house,” explained Passow, a research
scientist at the Marine Science Institute who has studied the phenomenon for a long
time. “All the gunk and little pieces in the ocean stick together, and underwater it
looks like a snowstorm. The little particles aren’t heavy enough to sink, but marine
snow is big enough to sink very fast, 100 meters or more per day. It’s the only way
in which material that grows on the surface, where there is light, goes to depth.

“Before Deepwater Horizon, we didn’t even know that oil and marine snow had
anything to do with each other,” she added.

Passow’s latest research demonstrates that microbes and plankton have distinct
interactions with oil, which subsequently provide alternate ways for marine snow to
develop. She also found that the presence of the dispersant Corexit used after the
explosion likely inhibited the formation of microbial-generated marine snow. Her
findings appear online through ScienceDirect and will be published in “Deep Sea
Research II – Topical Studies in Oceanography” in June.

http://www.sciencedirect.com/science/article/pii/S0967064514002628
http://www.sciencedirect.com/science/article/pii/S0967064514002628


The formation of marine snow, which consists of sinking composite particles greater
than 0.5 millimeters, is a common ocean process. In fact, the topography of the
northern Gulf of Mexico’s continental shelf facilitates a suspended sediment zone.
The area is also home to particle inputs from rivers, runoff and coastal erosion.
These conditions along with natural hydrocarbon seafloor seeps provide an
environment favorable to the formation and sinking of the oiled mineral aggregates
that constitute marine snow.

Thanks to the gulf’s natural oil seeps, the flora and fauna of the area’s marine
ecosystem have adapted to small amounts of oil in the water column. However,
scientists did not know how they would react to a prolonged release of oil.

After the DWH explosion, oil accumulated at the sea surface and in subsurface
plumes. Prior research has documented observations of large marine snow near
surface slicks from the spill as well as flaky, oily material coating coral reefs near the
spill site.

“The impact of the oil on the open ocean ecosystem when it’s disbursed and diluted
at the top of the water column is very different from the impacts it has when it sinks
and accumulates on the seafloor,” Passow said. “We need to know where the oil is to
learn how to keep the damage to a minimum for the whole ecosystem, and for that
we need to understand all of the pathways involved.”

To learn more, Passow used roller table experiments to investigate conditions that
induce marine snow formation. She also examined the effects of different types of oil
(Louisiana light crude, Macondo oil and bucket-collected spill oil), photochemical
weathering and the presence of phytoplankton and dispersant on marine snow
formation.

She used seawater treatments containing no particles greater than a millimeter.
When incubated with collected DWH spill oil, large centimeter-sized marine snow
formed. When the seawater was incubated with weathered crude oil, smaller yet
similar marine snow formed. “Even when spill oil was added to artificial seawater,
marine snow formed,” Passow said. “This suggests that the oil included microbes
capable of creating marine snow.”

Passow’s research demonstrates the potential of microbial-mediated or plankton-
aggregate snow to transport oil carbon to the seafloor. “It is widely believed among
scientists that anywhere from 3 to 25 percent of the oil released during the spill was



deposited on the seafloor as a result of marine snow sedimentation,” she explained.
“However, this pathway was not considered in response strategies, nor was it
included in the calculations for the DWH spill.”

She recommended that future modeling efforts and oil spill calculations include
marine snow as an oil distribution mechanism and that scientists re-evaluate
dispersants as a mediating measure. “This study contributed a central piece toward
the understanding of the mechanisms that lead to oil-sinking products,” Passow
said.
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