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investigation was pursued, due to the limited
number of sites and amount of data, until
the current study. The 17 BBOBS sites in the
present SSP array densely cover the same
area that was studied until 2005.
From the results of the TPA study, Seama
et al. [2007] constructed a two-dimensional
section of the electrical conductivity distribution, revealing the presence of an isolated high-conductivity anomaly at a depth
of 100–150 kilometers and a deep-seated
high-conductivity zone at a depth of about
350 kilometers. Koyama et al. [2006], by
semiglobal electromagnetic tomography,
suggested a possible accumulation of water
in the MTZ beneath this region.
The retrieved seismic data will be analyzed by various methods—including waveform comparisons with synthetic seismograms, receiver function methods, and
tomographic inversions of surface and body
waves—to construct high-resolution seismic images of the stagnant slab. The present long-term observation of OBEMs is
intended to acquire data of sufficient length
to allow an accurate determination of threedimensional distribution of the electrical
conductivity down to the MTZ depth.
All data acquired in this study will be
available on request for 2 years following
the cruise. Proposals to collaborate on data
analysis are welcome.

Acknowledgments
The authors thank the captains and crews
of R/V Kairei (Japan Agency for MarineEarth Science and Technology (JAMSTEC))
and R/V Asean Maru (Dokai Marine Systems, Ltd.) for their reliable work and efficient support during cruises. The SSP is
supported by the Grant-in-Aid for Science
Research on Priority Areas of the Japanese

Ministry of Education, Culture, Sports, Science, and Technology (grants 16075203 and
16075204). Observations were done by SSP’s
ocean bottom observation group, which
includes Takehi Isse and Toshihiko Kana
zawa of ERI, University of Tokyo; Hiroko
Sugioka, Aki Ito, Azusa Shito, Tadanori Goto,
Noriko Tada, and Takafumi Kasaya of the
Institute for Research on Earth Evolution
(IFREE), JAMSTEC; and the authors.

In Brief
NASA carbon observatory failure Following the crash landing of NASA’s Orbiting
Carbon Observatory (OCO) satellite on 24 February 2008 in the ocean near Antarctica, a
5-member mishap investigation board—led by
Rick Obenschain, deputy director at NASA’s
Goddard Space Flight Center—is looking into
the cause of the satellite’s launch failure. Preliminary indications are that the payload fairing failed to separate from the rocket. The
$273 million satellite was to have collected
global measurements of carbon dioxide (CO2)
in the Earth’s atmosphere to help better forecast changes in CO2 levels and their effect on
the Earth’s climate. The satellite also would
have provided information about sinks that
absorb and store CO2.
“It’s a huge disappointment to the entire
team that’s worked very hard over years
and years and really did their best to see it
through,” launch manager Charles Dovale
said at a news conference.
“Over the next several days, weeks and
months, we’re going to carefully evaluate
how to move forward,” said NASA Earth Science Division director Michael Freilich.
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Eastern U.S. coastal wetlands loss
While freshwater wetlands in the United
States increased between 1998 and 2004,
U.S. coastal watersheds of the Great Lakes,
Atlantic Ocean, and Gulf of Mexico lost
a total of 59,000 acres each year during
the same period, according to “Status and
trends of wetlands in the coastal watersheds
of the eastern United States, 1998 to 2004,”
a report issued on 17 February 2008 by the
U.S. National Oceanic and Atmospheric
Administration (NOAA) and the U.S. Fish
and Wildlife Service.
“This report shows the nation’s need to
expand the effort to conserve and rebuild
valuable coastal wetlands,” said Jim Balsiger, acting NOAA assistant administrator for
NOAA’s Fisheries Service. “Coastal wetlands
are nurseries for important commercial and
recreational fish and are vital to many threatened and endangered species. They also
provide natural protection to coastal communities from the most damaging effects
of hurricanes and storm surges.” The report
is available at http://www.nmfs.noaa.gov/
habitat/.
—Randy Showstack, Staff Writer

S

I

C

I

S

T

S

Jules Aarons
(1921–2008)
Jules Aarons, a pioneer in satellite radio
beacon studies of the ionosphere, died
peacefully at his home in Newton, Mass., on
21 November 2008 at age 87. When considering his college career, Jules was drawn
toward the humanities, an interest subsequently redirected by his parents toward science as a more suitable way to earn a living,
and then by the U.S. Army Air Corps toward
radio technology as a more suitable way
to win World War II. Both goals were readily accomplished, perhaps instilling in Jules
the value of proper mentorship, that central
aspect of his life that so dominates our recollections of him.
After the war, and with a variety of
options before him, Jules decided upon
civilian government service at the U.S.
Air Force’s then new field station in Cambridge, Mass. This was the founding entity
of the Air Force Cambridge Research Laboratory (AFCRL), and those five famous letters became identified with his professional
career (1946–1981). With Russia’s launch of
Sputnik in 1957, the era of space-based radio
communications began, and with it the
need to understand the sporadic crackling
and fading (“scintillations”) of radio transmissions from satellites to ground receiving stations. Wartime efforts also gave birth
to radio astronomy. Jules fostered ways
to fund the synergies he saw between the
radio technologies of space science and
those of ground-based radio astronomy in
ways almost unimaginable today (and certainly not by former U.S. senator Mike Mansfield, whose 1973 amendment to the U.S.
Congress’s defense appropriations bill limited the financing of basic research by military agencies only to projects that have
direct military consequences; the amendment resulted in a permanent restructuring
of how U.S. Department of Defense (DOD)
agencies fund university-based research).
Under Jules’s leadership, AFCRL’s Radio
Astronomy Branch observed signals from
radio stars, pulsars, and satellites as ways
to probe the scale sizes, spatial patterns,
and temporal variability of the ionospheric
irregularities that cause scintillations. As
DOD needs for reliable radio communications grew to encompass diverse parts of the
globe, Jules realized that the quality of radio
reception depended far more on the geographical locations of the receivers than on
any intrinsic variability of the radio sources.
Since the severity of a radio disruption
was linked to the degree of solar and geomagnetic activity, Jules and his colleagues
embarked upon a program of solar geophysical research focused on Defense Department applications but also broad in scope
and steeped in basic science. Indeed, with
John Castelli and colleagues, solar radio
astronomy grew to become a major program supported by the Air Force. With Jack
Klobuchar and colleagues, the study of total
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Jules Aarons
electron content (TEC) became an additional priority, and especially so when it was
realized that TEC’s impacts upon transionospheric radio wave time delays would be
crucial to the DOD’s vision of a global positioning system (GPS) for satellite-based navigation and geolocation.
As an individual scientist, Jules Aarons’s
legacy rests securely in the specification of
the global patterns of ionospheric irregularities. While at AFCRL, he defined a “scintillation boundary” that marked the transition
from the serene midlatitude ionosphere to
the turbulent auroral and polar cap plasma
environments. When DOD interests turned
to equatorial and low latitudes, Jules again
defined the spatial and temporal patterns of
scintillation activity. In later years, he made
the crucial step in our understanding of
how low-latitude irregularities (equatorial
spread F ) can be both instigated and suppressed during the different phases of geomagnetic storms, an advance known today
as the “Aarons criteria.”

Promoting a Global Perspective
As a branch chief and senior scientist at
AFCRL, Jules envisioned and then created
with his laboratory colleagues a global network of observatories to monitor the Sun
continuously and the ionosphere in diverse
geophysical regions. In addition to funding
programs at U.S. universities, he fostered
programs in Europe, Asia, South America,
and Africa, providing in almost every case
the only access to high-quality research
equipment for university research groups
in developing countries. He nurtured programs that never would have grown with
only national support. At the individual
level, Jules also provided funding for participants to attend data review meetings that
he viewed as critical for the professional
development of the many young scientists
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working under AFCRL auspices. He literally
created and maintained professional careers
throughout the world. Today, his vision and
guidance of government-sponsored research
abroad would probably result in his arrest
under provisions of the International Traffic in Arms Regulations (ITAR), which
essentially ban all international collaborations in space-based science unless special
exemptions are received from the U.S. State
Department.
Jules’s formal education in physics, as with
his keen knowledge of cuisine, spanned a
spectrum from local to regional to international. His B.S. from City College of New York
(CCNY) in 1942 was followed by a period of
military-sponsored education in radio techniques at several U.S. universities. After World
War II, Jules earned his M.S. at Boston University (1949), and his Ph.D. from the University
of Paris (1954) as a Fulbright Scholar.

New Horizons
Upon retirement from Air Force service in
1981, Jules returned to Boston University as a
research professor of astronomy and space
science for the next 25-year phase of his science career. His research productivity and
gentle advice to students, staff, and faculty
had an impact that endures. Jules’s professional recognitions include being named a
Fellow of the Institute of Electrical and Electronics Engineers (IEEE) in 1975, chairman
of the Electromagnetic Propagation Panel
of the NATO Advisory Group for Aerospace
Research and Development (1979–1981),
and chairman of the Commission on Ionospheric Radio Wave Propagation of the International Union of Radio Science (URSI)
from 1980 to 1983. Jules delivered the prestigious Appleton Lecture at the Institution of
Electrical Engineers, in London, in 1995. He

MEETINGS
Providing Sufficient Streamflows
in an Era of Competing Demands
FLOW 2008: Interdisciplinary Solutions to Instream Flow Problems;
San Antonio, Texas, 7–9 October 2008
The Instream Flow Council (IFC) held its
first-ever conference to forge interdisciplinary solutions to the problem of providing sufficient streamflows for environmental purposes in an era of competing demands for
freshwater. Conference participants were
drawn from across the United States and
Canada and even as far away as China, representing state and provincial fish and wildlife and regulatory agencies, federal agencies including the U.S. Geological Survey
and U.S. Environmental Protection Agency,

nongovernmental organizations, consultants, industry, academics, and even private
citizens. Attendees included biologists, geomorphologists, hydrologists, engineers, attorneys, social scientists, and policy makers.
The goals of the meeting were to advance
the integration of science and policy related
to instream flow and to demonstrate the
importance of public dialogue through the
engagement of diverse stakeholders in cooperatively solving instream flow problems in
the United States and Canada.
A notable feature of the meeting was a
series of facilitated sessions led by Larry
Susskind, director of the Public Disputes Program at Massachusetts Institute of Technology. These sessions followed an introductory
role-playing exercise in which participants

was a frequent and active participant in AGU
meetings throughout his career.
Unknown to most of Jules’s science colleagues was his second professional career,
as a documentary photographer. As a photographer, Jules Aarons is known worldwide for his technique of taking nonintrusive images in public places of people
unaware of his presence. As an undergraduate at CCNY, Jules began his photographic
experiments using this approach, and he
perfected it in Boston’s diverse neighborhoods and throughout New England while
at AFCRL. Many other remarkable pictures
were taken while Jules was on professional
travel abroad.
Solo exhibitions of Jules’s photographs
span the years 1949–2007, and his images
are in a number of permanent collections
including the Museum of Modern Art (New
York), Bibliothèque Nationale and Bibliothèque Historique de la Ville (both in
Paris), Museum of Fine Arts (Boston), Boston Public Library, DeCordova Museum

and Sculpture Park (Lincoln, Mass.), The
Boston Society, and the Museum of Art,
Rhode Island School of Design, in Providence. Six catalogs of his photographs
appeared between 1964 and 2004. The
most recent (2006) book of images and
essays is P ublic Spaces/Private Moments:
The Photographs of Jules Aarons, published in 2006 and available from the Gallery Kayafas (http://www.gallerykayafas
.com/), Boston. Another Web site, http://
w ww.buimaging.com/aarons, also has
images by Jules.
Jules leaves two sons, Herbert and Phillip,
and their families. He was predeceased by
his wife, Jeanette. He will be remembered
by friends and colleagues worldwide for his
observational talents, both geophysical and
photographic, and for his kindness, consideration, and deep interests in our lives and
careers.

negotiated an instream flows agreement
based on a hypothetical case study. Participants learned firsthand the difficulties
and possibilities associated with trying to
meet numerous, and often conflicting, interests for water. In addition to the roundtable
discussions that focused on brainstorming
science-based and stakeholder-based strategies for advancing instream flow problem
solving, speakers highlighted experiences
and perspectives on instream flow work in
such diverse settings as the Campbell River
in British Columbia, the Peace River in Florida, the Housatonic River in Connecticut,
and the Platte River in Nebraska. Presenters
emphasized the important role stakeholders
and the public play in crafting water allocation decisions. Participants learned how
these decisions are rooted in science but
nuanced by public values.
Other featured speakers included several
water attorneys; the editor of River Research
and Applications, Geoffrey Petts; and the
founder and director of the Global Water
Policy Project, Sandra Postel. The final keynote by Postel focused on the concept of
“sustainability boundaries” and suggested
that the audience think about identifying
the boundaries necessary to protect ecosystem infrastructure and services from
overextraction.

The IFC will conduct a conference evaluation, which will ask participants whether
(and if so, how) the products of the conference should be “kept alive,” as well as
whether there should be another such gathering in the next few years. The IFC is compiling comments on the action plan generated by conference participants, and will
post the revised plan and other conference products on its Web site (http://www
.instreamflowcouncil.org). The IFC will also
evaluate plan recommendations to identify
those most capable of advancing to implementation. This, however, is not IFC’s action
plan—it belongs to the broad community
that gathered at FLOW 2008 and created
these action items.
Conference planners and attendees hope
that this spirit of interaction and cooperation
will endure, and that those who volunteered to
provide leadership on certain action plan elements will help advance the collective agenda
to create real institutional, policy, and ecosystem changes that will benefit instream flows
and river health in the long term.

The Sea Level Conundrum:
Insights From Paleo Studies
Empirical Constraints on Future Sea Level Rise;
Bern, Switzerland, 25–29 August 2008
Eustatic sea level (ESL) rise during the
21st century is perhaps the greatest threat
from climate change, but its magnitude
is contested. Geological records identify
examples of nonlinear ice sheet response
to climate forcing, suggesting a strategy

for refining estimates of 21st-century sea
level change. In August 2008, Past Global
Changes (PAGES), International Marine
Past Global Change Study (IMAGES), and
the University of Bern cosponsored a
workshop to address this possibility. The
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workshop highlighted several ways that
paleoceanography studies can place limits on future sea level rise, and these are
enlarged upon here.
The meeting featured presentations discussing the implications of the Intergovernmental Panel on Climate Change Fourth
Assessment Report (AR4), which predicted
21st-century global warming of 1.1º–6.4°C
for a range of emissions scenarios. Paleoclimate Modeling Intercomparison Project
(PMIP) studies concluded that global warming during the last glacial termination (TI,
21,000 years ago to present) was 3.3º–5.1°C.
Given the similarity between the magnitude and rate of warming predicted for the
21st century and the TI warming, workshop
speakers considered the relevance of the
TI ESL response to understanding future
change. TI data (see Figure S1 and caveats in the electronic supplement to this
Eos issue, http://www.a gu.org/eos_elec/)
support the notion that the ESL response
is rapid following a perturbation but then
reduces over time as ice sheets reach a
new steady state. However, workshop participants noted that the model used for the
AR4 prediction of twentieth-century sea
level rise does not capture the mode of
integrated ice sheet response observed during TI. Attendees concluded that ice sheet
models used to predict future ESL rise must
be able to capture the dynamics revealed
by the paleo sea level record if we are to
have confidence in them.
Workshop participants also discussed
how relative sea level (R SL) data from sites
distant from the high-latitude ice sheets for
the last interglacial period (LIG) suggest
that sea level attained a peak 3–6 meters
above modern sea level. Greenland ice sheet
(GrIS) modeling for LIG conditions suggests
that GrIS reduction may have contributed
3 meters to ESL rise during this period, adequate to account for the lower estimate for
LIG sea level but not for estimates of LIG sea
level above 3 meters. Participants noted that
higher estimates of sea level during the LIG
likely require additional contributions from

Meetings
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