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propelled him, as a scientific expert, into the
international conferences on a nuclear test
ban treaty convened in Geneva during 1958
and 1959. The clear need for a global broadband seismograph network that emerged
from the Geneva conferences led to the
World Wide Standardized Seismograph Network (WWSSN) through efforts in which
Jack played an important part. This network
was one of the primary sources of data fueling the plate tectonics revolution of the late
1960s.
The highlight of Jack’s career was his intimate participation in Lamont’s explosive output of observations that played such a large
role in verifying the idea of plate tectonics via
seafloor spreading, transform faults, and subduction. In seismology, highlights included
the work of Jack’s former graduate student
Lynn Sykes on verifying the transform fault
hypothesis, Jack’s work (with the author of
this tribute) on establishing the idea of subduction of suboceanic lithosphere beneath
the Tonga-Fiji region of the southwestern
Pacific Ocean, and the Ph.D. theses of Peter
Molnar, Muawia Barazangi, and Tom Fitch,
who were all Jack’s graduate students.
In 1968, Jack, Lynn Sykes, and I published
what became a very influential and widely
cited summary of seismological observations supporting the “new global tectonics.” This paper had the unusual distinction

of having the order of authors selected by
lot. As the lucky author of that draw, I can
report that Jack was the real first author in
terms of the paper’s concept and effectiveness. Jack’s cartoon of plate tectonics in
that paper lives on in countless textbooks.
He always emphasized the importance of
simple figures that captured the essence of
an idea or elegantly summarized numerous
observations.
In 1971, Jack left Lamont and Columbia to rejuvenate the Geology Department
at Cornell. Looking for new breakthrough
research, Jack viewed the continental lithosphere as the next major frontier in Earth
sciences. Jack’s idea was to harness the
already highly developed techniques of seismic reflection profiling used in commercial exploration for petroleum. With Sidney
Kaufman he guided the creation of the Consortium for Continental Reflection Profiling
(COCORP) as a national program involving many collaborators from industry and
academia. In the 1970s and 1980s, COCORP
obtained crustal-scale reflection profiles in
26 states across a broad spectrum of tectonic and structural targets. The success of
the program stimulated similar approaches
in the United Kingdom, Canada, Germany,
and France. At Cornell, COCORP was followed by the very successful International
Deep Profiling of Tibet and the Himalaya
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I have worked as a researcher in weather
and climate for 40 years. There is a longheld view that science will lose its integrity,
and scientists will lose their impartial reputation, if scientists stray into the domain of
public policy. This doctrine can be quite
comfortable for scientists because it limits
their personal responsibility to their technical field of expertise. It can also be comfortable for those in the policy arena because
science often presents evidence that can be
perceived as a threat to vested interests.
Global climate change presents a clear
challenge to this paradigm. Human civilization is strongly dependent on both natural
and managed ecosystems, which in turn are
directly dependent on the Earth’s climate.
Now greenhouse gases from global industrial society are increasing global mean
temperatures [Intergovernmental Panel on
Climate Change, 2008], with dramatic longterm ecosystem impacts. This challenges
many traditional human-centered political
and economic ideologies and their implicit
authority because managing the Earth

system now requires limiting our greenhouse gas emissions.

The Responsibility of Scientists
to the Earth and to Society
I believe that Earth and ecosystem scientists have a broad ethical responsibility for
the future of the Earth. As a matter of scientific ethics, it is our responsibility to present the uncomfortable reality of a complex
Earth system, whose stability is now threatened by both human industrial society and
ecosystem destruction. The fate of the Earth
should not be left to a struggle between lobbying and advocacy groups who have other
agendas and a rather limited interest in the
integrity of the science. Our democratic
political system needs to hear from many
voices, including those who understand the
science of the Earth and its ecosystems as
well as the many who understand the profound moral issue of our responsibility for
the future of the Earth. We must seek ways
to broaden our collective understanding so
we can make collective as well as individual
decisions to change direction.

(INDEPTH) program of reflection profiling
across the Himalayas and Tibet in which
Jack’s former graduate student Larry Brown
continues to play a leading role.
Throughout his career, Jack served on
numerous national and international committees, often in a leadership position. In
the past few decades, Jack produced three
books, one being the history of seismology
in relation to the plate tectonic revolution
(Shocks and Rocks), another advocating his
approach to a career in science (The Incomplete Guide to the Art of Discovery), and the
third being an autobiography (Shakespeare
Got It Wrong: It’s Not “To Be,” It’s “To Do”!).
In addition to other fascinating insights into
Jack’s modus operandi and twentiethcentury seismology, these books argue
strongly for his view of the primacy of the
inductive approach to science. His research
and the research careers of his numerous
students give strong evidence of that view.
Jack Oliver derived much inspiration, support, and love from his family life. Jack’s
beloved wife, Gay, died in 2003 at the age
of 71. They survive through their wonderful
children, Nelly and Amy, and five grandchildren, Philippa, Georgina, Monica, Christina,
and Jack.
—Bryan L. Isacks, Cornell University, Ithaca, N. Y.;
E-mail: bli1@cornell.edu

Scientists have a responsibility to communicate clearly to the public, not just to their
colleagues and to those in power in society.
Without a much deeper understanding of climate change and the Earth system, citizens
cannot see the need for change, so they cannot support governments when they have to
make difficult decisions to move away from
“business as usual.” It is also true that science and society are interwoven. Money for
scientific research comes from society, and
with it comes an obligation to share what
we learn with society. But scientists have
the responsibility to both humanity and the
Earth to look deeper than society’s agendas
and tell the truth as far as we know it in all
its richness and complexity.

Communicating Climate Science
and Climate Change
So how can we explain climate science to the public, the business community, farmers and foresters, and professionals in state governments in ways
that are easily understood? In Vermont
I write nontechnical columns (see Climate, energy and community: Vermont
2008, 2009, 2010, at http://w ww.a lanbetts
.com/writings/) for two newspapers, give
commentaries on Vermont Public Radio,
and give talks to a wide range of public
groups and schools, covering the broad
issue of climate change using a holistic framework. I present the global picture of a warming climate driven by the
increase in man-made greenhouse gases
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and amplified by increasing water vapor
and reductions in reflective snow and ice
cover. But I teach climate literacy using
local climate processes.
The seasonal climate transitions [Betts,
2011a] at northern latitudes, linked with
the winter, spring, summer, and fall seasons, are familiar to the public; but the
underlying climate processes (water vapor
feedback in all seasons, snow-ice albedo
feedback in winter, and evaporation-
precipitation feedback in summer) are not
generally understood. So they can be used
to explain climate feedback processes and
the distinct roles of the three phases of
water (ice, liquid, and vapor) in the surface
energy balance and the coupling of the
water cycle to vegetation. Through them,
the perceptive observer can relate his or
her experience of the seasons to key climate change processes that operate locally
as well as globally.
I have also been developing climate
change indicators [Betts, 2011b] for Vermont that are familiar to local communities. These provide a framework for relating local and global trends and for discussing how to distinguish climate trends from
interannual variability. In the northeast,
temperature trends are twice as large in
winter as in summer, and spring is coming
earlier [Hayhoe et al., 2007]. The cold season is shrinking, while the growing season
for f rost-sensitive plants has lengthened
by nearly 4 days per decade [Betts, 2011b],
with the last frost in spring coming earlier
and the first fall frost coming later. Leafout for lilacs in spring has advanced 3 days
per decade. The freezing of small lakes
provides a good integrated measure of the
reduced severity of winters and the shifting
seasons. Fall freeze-up is coming later and
ice-out is coming earlier in spring by several days per decade. The combined effect
is that the lake frozen period has shrunk
nearly 7 days per decade for the past
40 years [Betts, 2011b] (Figure 1). These
trends are familiar to local communities

and clearly show the current nonstationarity of climate. The trends in recent decades
broadly match climate model projections for the coming decades, so they give
complementary guidance for adaptation
planning.

Changing Direction
From an Unsustainable Path
Earth scientists face a profound ethical
challenge. Humanity is an integral part of
the Earth’s ecosystem, but the waste from
our industrial society is now driving rapid
global climate change. What is our responsibility as a community of scientists? Is it simply to follow tradition and explore and discuss in our own world, largely isolated from
the broader community, the many interesting
facets and complexities of the transformation
of the Earth’s climate system and then to publish our results in our private jargon in copyrighted journals that are not freely available
to the public that is funding us? Surely this
is for us just “business as usual,” an integral
part of the problem, not the solution.
I suggest it is time to reconsider our
responsibilities to society and to the Earth.
Humanity will be unable to deal with climate change, in terms of both mitigation
and adaptation, until a broad spectrum of
society is fluent in discussing the issues
and the choices we face. Changing the
direction of our global society from its present unsustainable path is a moral and ethical challenge as well as a scientific one.
However, broad understanding of the limits imposed by the Earth system is essential. Clear, open communication and discussion are needed at all levels of society,
along with research directed at clarifying
the limits for decision makers in local communities. The contribution of science, honest communication of the state of knowledge, is needed to inform and counter the
simplistic ideologies that are common in
politics. I conclude that scientists need to
become more deeply embedded in society.

Fig. 1. Freeze-up and ice-out day of year (DOY)
for Stile’s Pond,Vermont, and number of days
frozen. Adapted from Betts [2011b].
We all face the essential task of reducing
human impacts on the Earth system.
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