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arguments suggest that, at least on a regional scale, volcanic
aerosol deposition can have a significant effect on upper ocean
biogeochemistry. However, it is not clear at this point what the net
effect of these different inputs is on upper ocean biota, as the
aerosol plume deposition includes both nutrients (e.g., Si, Fe, P)
and potentially toxic elements (e.g., Cu, Cd, Pb). Note that sea­
surface lava-seawater interactions also produce large amounts of
macroscopic airborne particulate matter that is deposited very close
to the lava entry [Resing, 1997]. This byaloclastic glass is highly
soluble [Sicks, 1975], and its dissolution may also contribute
significantly to such oceanic processes as "Fe fertilization"
[Martin et al., 199 I].

[15] Our results can be used to examine whether large scale
upper ocean lava extrusions, such as those known to occur during
the formation of LIPs, are capable of injecting significant amounts
of environmentally sensitive elements into the atmosphere. By
assuming geochemical dynamics similar to the Kilauea lava entry
(Table I), a LIP lava extrusion of 500 km3 (approximately the size
of the 26.5 ka Oruanui eruption, the largest known "wet" eruption,
Wilson [2000]) would be expected to inject 40 Gg of Fe, 20 Gg of
P, and 0.7 Gg of Pb into the atmosphere. These values represent
only O. I%, 0.5%, and 10%, respectively, of the current annual
global nonanthropogenic inputs of these elements to the atmos­
phere [Lantzy and Mackenzie, 1979; Mackenzie et aI., 1993].
Hence, the data suggest that atmospheric inputs to the global
ecosystem "from shallow ocean volcanism are small, although
local/regional effects may be quite pronounced. It remains to be
determined wheiher regional plume deposition is a net positive or
negative factor on oceanic primary production.

[16] The Kilauea lava flowing into the ocean is degassed of
most of its CO2, H2, H20, and sulfur-gases. These gases may act as
carrier phases for the volatile trace elements [Gerlach, 1989], and
their absence from the lava entering the ocean at Kilauea most
likely results in a lower flux of volatile elements from the lava to
the atmosphere. However, this is not the case for eruptions that
occur where volcanoes breach the sea surface. Our estimates,
therefore, are very conservative.
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