critical that both Congress and the Adminis-
tration understand what the constituents’
priorities are,” he said. “There is a broader
user community out there that needs to rep-
resent itself. [ don’t think that is in conflict
with supporting this budget. It’s recognizing
that in a democracy, the people have a say
in the priorities of the government.”
Constituents already appear to be lining up
to help the Survey. Leslie Coleman, director of
statistical services at the National Mining Asso-
ciation, noted that a justification for cutting the
Mineral Resources Program is that the federal
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government should not be in the business of
collecting minerals data. However, she said
that neither the states nor industry are in the
position to gather this information.

Nevada state geologist Jonathan Price,
former president of the Association of
American State Geologists (AASG), said,

“It is disappointing to see yet another cut
proposed for the minerals program of that
magnitude.” He said AASG would likely ask
Congress to restore this and other programs.

USGS Coalition cochair Craig Schiffries,
director for geoscience policy with the Geolog-

ical Society of America, said the “disappoint-
ing” budget cut is part of a pattern over the
past 10 years with the Administration propos-
ing cuts that Congress then restores. However,
he called this a “risky strategy” because in
some cases the funding is not fully restored.
He said the Coalition, an alliance of 70 organi-
zations including AGU, supports increased fed-
eral investment in USGS programs.

—RANDY SHOWSTACK, Staff Writer
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U.S. Passive Margins:

Are We Missing an Important Opportunity?
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Understanding passive margins—thick
accumulations of sediments built above the
juncture between continental and oceanic
crusts—has far-reaching economic and
societal implications. Passive margins underlie
the coastal regions of most of the contermi-
nous United States, extending continuously
from Texas eastward to Florida and north-
ward to Maine. They hide most of the undis-
covered hydrocarbon reserves of the United
States, and they are excellent sites for
sequestering carbon dioxide. Natural hazards
of hurricanes, tsunamis, sea level rise, and
rapid subsidence, and concerns related to
the United Nations Law of the Sea, also make
it imperative to better understand passive
margins, and how they form and evolve.

Economic and societal concerns provide
natural avenues for explaining the impor-
tance of this and other hypothesis-driven geo-
scientific research efforts to U.S. taxpayers
and political leaders, especially because
much of the U.S. population lives on or near
our passive margins. Linkages between fun-
damental geoscientific research and societal
issues are relatively visible and easy to
explain to residents of the tectonically active
western United States, and comprehensive
studies of U.S. passive margins present a simi-
lar opportunity to reach and teach residents
of the eastern and southern United States.
Furthermore, the economic potential of pas-
sive margins invites joint study and sharing of
data by industrial and academic scientists.

Existing National Science Foundation
Programs and Existing Targets

Despite compelling reasons for studying
passive margins, the U.S. scientific community
is missing the unique opportunity presented by
the U.S. National Science Foundation’s (NSF)
EarthScope initiative to study these important
geologic features. EarthScope is an NSF Earth
science program to explore the four-dimen-

sional (4-D) structure of the North American
continent. EarthScope provides a framework
for integrated studies across the Earth sci-
ences, built around the EarthScope Facility,
which consists of the Plate Boundary Observa-
tory (PBO), the San Andreas Fault Observatory
at Depth (SAFOD), and the USArray of trans-
portable seismometers (www.earthscope.org).
The USArray—the most important potential
tool for studying passive margins—is being
incrementally deployed from west to east
across the United States to image mantle struc-
ture, and it is scheduled to reach the Texas
coast in 2010 and Maine in 2013.

The GeoSwath initiative is an EarthScope
effort linked to the USArray to integrate
geology and geophysical imaging to better
understand the 4-D evolution of the conti-
nental United States. GeoSwath empha-
sizes a continuous coast-to-coast perspec-
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tive across the continent’s major geologic
provinces (Tikoff et al. [2006]; see also
http://www.globalchange.umich.edu/ben/
geoswath/). We support the GeoSwath initia-
tive and recognize the need to concentrate
effort in a few sites (currently seven focus
regions plus a xenolith database). However,
USArray and GeoSwath, in their present
design, stop at the waterline, ignoring the
opportunity to study passive margins. Fully
30% of North American continental crust
lies beyond the shoreline [Cogley, 1984].

The continental United States is located
mostly on the North American tectonic plate.
The western boundary of the continental
United States and this plate mostly corre-
spond. In contrast, passive margins occur in
plate interiors, but they are just as important
as plate boundaries for understanding conti-
nental evolution. Passive margins are built
above broad transitional zones, several hun-
dred kilometers across, between distinct
continental and oceanic lithospheres.

Only by studying passive margins can we
understand how oceanic and continental
crust and mantle merge. This lithospheric
transition is buried beneath many kilome-
ters of sediments, and it is impossible to
study except with the sorts of geophysical

ey

Fig. 1.The GeoSwath focus areas numbered 1-7 plus xenolith database [Tikoff et al., 2006]
placed on the 2005 Geologic Map of North America [Reed et al., 2005]. We have deleted the
coastline and emboldened the 3000-meter isobath to stress the point that continental geology
does not stop at the coastline. Additional boxes labeled Passive Margin #1 and Passive Margin
#2 are just two of many possible candidate focus areas where the U.S. passive continental mar-
gins could be studied. Figure modifications thanks to E.A. Hinz.



tools that USArray and GeoSwath will use.
We should not pretend to understand the
nature and evolution of the North American
continent if we do not understand the pas-
sive margin lithospheric transition.

As presently envisioned, Earthscope will
not study U.S. passive margins. The Geo-
Swath initiative addresses passive margin
development only indirectly, by studying—
within the proposed on-land Appalachian
focus site—an ancient passive margin dis-
rupted by younger deformation, magma-
tism, and uplift. This entails reconstructing
deformed and incomplete crustal sections,
and it will provide few new insights about
how the transition between continental and
oceanic lithosphere occurs.

Understanding U.S. passive margins is
too important to remain a secondary objective
of Earthscope and GeoSwath; it deserves
to be a high priority of both. We suggest
that two additional focus regions be designed
to similarly study the U.S. continental mar-
gins along the Atlantic and Gulf of Mexico
coasts (Figure 1).

We may also be able to use existing NSF
programs in addition to Earthscope to study
passive margins; the NSF-MARGINS initia-
tive recognizes the importance of under-
standing incipient passive margins through
its Rupturing Continental Lithosphere (RCL)
experiment (http://www.nsf-margins.org/
RCL/RCL.html). RCL focuses on active
examples of continental breakup, especially
in the Gulf of California focus site (a second
focus site in the Red Sea was surrendered
because of security concerns in the Middle
East). Mature passive margins like those of
the eastern and southern United States will
not be studied by RCL as presently articu-
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lated. Another NSF program that could ben-
eficially link to Earthscope and MARGINS is
the nascent NSF Ocean Observatories Initia-
tive (http://www.orionprogram.org/O0l/).

It will not be easy to study the deeply bur-
ied lithospheric structure beneath passive
margins. We also appreciate that USArray
and GeoSwath are focused on land studies,
and that the shoreline has traditionally
marked an operational boundary between
land and marine geoscientific efforts. What-
ever these obstacles, the fact remains that
much of the U.S. continent lies beyond the
shoreline and that better understanding the
transition between continent and ocean is of
paramount importance to the U.S. geoscien-
tific community and broader society.

A Call to Action

We call on the U.S. geoscientific commu-
nity to discuss how best to reconfigure
existing geoscientific initiatives to help
Earthscope study passive margins. Perhaps
the EarthScope science plan could be mod-
ified so that submerged continental litho-
sphere and the transition to true oceanic
lithosphere is included. Or perhaps the
MARGINS science plan, specifically RCL,
could be modified to include mature pas-
sive margins as a research priority.

Another possibility is for EarthScope and
MARGINS-RCL to jointly study passive mar-
gins. A first step was made at the second
national EarthScope meeting in Monterey,
Calif. (March 2007), when two joint Geo-
Swath/MARGINS workshops separately evalu-
ated possibilities for collaboration at the
active continental margin in the Pacific North-
west and across the actively forming passive

margin from the Gulf of California to the Sal-
ton Trough. MARGINS is contemplating a sec-
ond decade of its mission and could expand
it to study passive margins. GeoSwath and
Earthscope should look to a future in which
funding has grown to allow for the incorpora-
tion of target areas that bestride our passive
margins, and for USArray-type deployments
that extend offshore to the true continental
boundary—not limited by the shoreline that is
a cartographic irrelevance to our scientific
community’s scientific goals.

Only if such creativity fails need we con-
sider developing a new geoscientific initia-
tive specifically to study U.S. passive mar-
gins. We invite readers to share their ideas
for the future synergistic development and
enhancement of the Earthscope, GeoSwath,
and MARGINS programs to include study of
this critical component of our nation.
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Continental Margins: Linking Ecosystems

Impacts of Global, Local and Human Forcings on Biogeochemical Cycles and
Ecosystems, IMBER/LOICZ Continental Margins Open Science Conference;
Shanghai, China, 17-21 September 2007

PAGE 64

More than 100 scientists from 25 countries
came together to address global, regional,
local, and human pressures interactively
affecting continental margin biogeochemi-
cal cycles, marine food webs, and society.
Continental margins cover only 12% of the
global ocean area yet account for more
than 30% of global oceanic primary produc-
tion. In addition, continental margins are
the most intensely used regions of the world’s
ocean for natural commodities, including
productive fisheries and mineral and petro-
leum resources. The land adjacent to
continental margins hosts about 50% of the
world’s population, which will bear many
direct impacts of global change on coastal

margins. Understanding both natural and
human-influenced alterations of biogeo-
chemical cycles and ecosystems on conti-
nental margins and the processes (including
feedbacks) that threaten sustainability of
these systems is therefore of global interest.

The purposes of the meeting were to
(1) improve understanding of the linked bio-
geochemical, physical, and human dimen-
sions of continental margin systems; (2) develop
accurate predictive capacity for continental
margin responses to environmental and
anthropogenic drivers; and (3) outline mech-
anisms for improved understanding of accel-
erating global change on continental margins
and human society.

The approach—to integrate research and
resource management strategies of the Inte-

grated Marine Biogeochemistry and Ecosys-
tem Research (IMBER) and Land-Ocean
Interaction in the Coastal Zone (LOICZ)
programs—addressed the continuum across
nearshore coastal waters (integrated with
watersheds), the continental shelf, the shelf
break, and the upper slope of the open ocean.

Over the next 3 months, Jack Middelburg
and Nancy Rabalais, coconveners of the
conference and cochairs of the Continental
Margins Task Team, will coordinate a work-
ing group to synthesize the findings and
recommendations of the meeting. The result
will be a research plan that combines the
strengths of the IMBER and LOICZ projects
and brings the resources of many nations to
this area of research.

Important features of the draft plan involve
studying:

« carbon and nitrogen transformations and
transfers along and across continental margins
and at benthic-pelagic and air-sea interfaces,

« present conditions and fit-for-purpose pre-
dictive capability for climate change scenarios,

« processes linking biogeochemical pro-
cesses, primary and secondary production,
and living resources,

- continental margins as sources or sinks
of CO, and potential shifts with increasing



