be a very important tool for determining
which additional types of data are needed to
better constrain the system. Alternatively, it
may indicate that the system is sufficiently
insensitive to certain parameters that they can
not be determined by even the most thorough
observations of the system behavior.

3) Simulations do little to illuminate the
processes that govern system behavior. The
complexity inherent in numerical simulation
models does indeed complicate their use as
an explanatory tool, but as the discussion above
demonstrates, they can still prove valuable for
this purpose if the modeling strategy focuses
on developing suites of acceptable models
rather than simply reproducing the observations.

The Modeling Concept

The numerical modeling philosophies dis-
cussed here and by Murray [2002] may be
considered as part of a continuum of modeling
approaches that also includes parameterizations
of lesser complexity that lend themselves to
semi-analytical or analytical solutions,
kinematic models based entirely on geomet-
ric constraints,and scaled analog physical
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models (e.g., wind-tunnel studies, stream table
simulations,and clay models of fold and fault
systems).All of these modeling approaches
elucidate the underlying physics of the system
(explanatory and hypothesis-testing emphasis)
or transfer knowledge of the system into a
practical technology (a decision-making and
management emphasis). Any part of the mod-
eling continuum may serve either purpose.

Reference

Murray,A. B., Seeking explanation affects numerical
modeling strategies, Eos Trans., AGU, 83,418-419,
2002.

—DENNIS L. HARRY, University of Alabama,
Tuscaloosa

Reply
PAGE 100
[ thank D.Harry for bringing further attention

to the questions of numerical modeling goals,
strategies, and approaches, and for clarifying

that simulation models—those designed to
reproduce the behavior of specific natural
systems as accurately as possible—can serve
valuable scientific purposes. agree with this
point and allude to it in Murray [2003],a
fuller version of the earlier discussion in Eos.
In the situations Harry describes, we believe
we know the main physical and/or chemical
interactions that are important in a system. In
such cases, simulation models can be useful
for addressing more detailed questions, as
Harry outlines, to help improve our understanding
of particular natural examples in various ways.

Reference

Murray, A. B., Contrasting the goals, strategies, and
predictions associated with simplified numerical
models and detailed simulations, in Prediction in
Geomorphology, edited by R. M. Iverson and P
Wilcock, AGU Geophys. Monogr. 135,151-165,in
press, 2003.

—A. BRAD MURRAY, Duke University, Durham, N.C.
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Sciences Early Career
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Citation

“Can you believe they actually pay us to do
this?

“This is a quote from Craig Carlson, spoken
as we stood aboard the RVIB Nathaniel Falmer
looking out over the stark beauty of Antarctica
and watching for the helicopters that would
carry us into McMurdo.The quote captures
one of Craig’s great gifts—he has never lost
his sense of awe and honor at being part of
the scientific enterprise. It is just one of the
reasons [ am so pleased to present this citation
for Craig, the first recipient of AGU’s Ocean
Sciences Early Career Award.

“Craig received his B.A. at Colby College in
1986. He then moved to the University of
Maryland, where he landed in a tight cohort
of students at Horn Point Laboratory He received
his Ph.D. from Maryland in 1994 under the
guidance of Hugh Ducklow.They were a great
pair. Hugh instilled an intellectual rigor in the
kid from Boston, and having Craig around
seemed to make the man from Harvard just
a little cooler. Craig then spent a number of
very productive years at the Bermuda Biological
Station for Research before joining the faculty
of the University of California, Santa Barbara.

“Craig is an incredibly gifted scientist.In his
study of the carbon cycle, he has already made
substantial contributions in three research
areas: quantitative chemistry;the biogeochemistry
of dissolved organic matter (DOM),and microbial
ecology.

“Traditionally, our understanding of the role
of dissolved organic carbon (DOC) in the
global carbon cycle was hampered by a lack
of accuracy and uniformity in DOC measure-
ments.As a graduate student in the late 1980s,
Craig was thrown into the controversy surrounding
the measurement of DOC in the ocean. Frus-
trated by his inability to reproduce the higher
values for DOC reported in the literature, Craig
redesigned instrumentation and modified sam-
ple handling procedures.The lower numbers he
produced were ultimately proved correct, and
many of Craig’s modifications have become
standard operating procedures. His work on
DOC measurements in the challenging olig-
otrophic ocean is unsurpassed.

‘Armed with the ability to reliably quantify
small changes in DOC concentrations, Craig

went on to make three substantial contributions

to the study of DOM biogeochemistry. First,
Craig challenged the dogma that particulate
organic carbon is the dominant vehicle for
carbon transport to the deep ocean,showing
that physical mixing of DOC can account for
half the carbon export in the Sargasso Sea.
Second, using field observations and experi-
mental studies, he characterized the bulk
pool of DOM into broad classes of lability, pro-
viding important data for models.Third, his
extensive work in the Antarctic resulted in a
paradigm shift—that large phytoplankton
blooms do not necessarily result in large
accumulations of DOC.

“Within the community of marine microbial
ecologists, Craig is widely recognized as a
skilled experimentalist. He conducted one of
the first studies of bacterial dynamics in the
oligotrophic ocean, provided some of the first
estimates of the efficiency by which bacterio-
plankton utilize naturally occurring DOM, and
developed a unique experimental design to



evaluate bacterial respiration to directly deter-
mine bacteria growth efficiencies.

“Most recently, Craig has expanded his scien-
tific repertoire to include the application
of molecular tools. Craig’s marriage of modern
molecular techniques with his ground-breaking
work on DOM cycling is providing a powerful
new perspective for assessing the role of dif-
ferent phylogenetic groups of bacteria in the
processing of marine DOC.

“In addition to Craig’s excellence in research,
he is an exemplary citizen within the scientific
community A gifted teacher and mentor, he is
also an active participant in the premier science
organizations of his fields. One of his most
recent accomplishments is the publication of
a book he co-edited with Dennis Hansell, The
Biogeochemistry of Dissolved Organic Matter.

“Craig is an exemplary scientist who has
greatly expanded our knowledge of ocean
carbon cycling. He is also an uncommonly
kind, funny, and generous soul. His dedication
to both his work and colleagues embodies
the spirit of scientific excellence, integrity,and
early career promise AGU seeks to honor with
the Ocean Sciences Early Career Award.

“In closing, I acknowledge Hugh Ducklow,
David Kirchman, Dave Karl, Dennis Hansell,
and Steve Giovannoni for their support of
Craig’s nomination,and Deborah Steinberg for
her gracious presentation of the award at the
AGU Fall Meeting”

—DEBORAH A. BRONK, College of William and Mary,
Virginia Institute of Marine Science

Response

“Thank you, Debbie, for that very kind and
generous citation.] am honored to have been
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chosen for this prestigious AGU Ocean Sciences
Early Career Award. My friends and colleagues
have been invaluable toward the development
of my career and to the enjoyment | take from
the work I do.I especially thank Debbie Bronk,
who nominated me for this award and Debbie
Steinberg for delivering the citation at the AGU
Fall Meeting.

“As Debbie described, my research interests
lie at the intersection between marine biogeo-
chemistry and microbial ecology, specifically
the role of microbes in cycling carbon through
DOC.This is truly interdisciplinary research,
and [ am indebted to many colleagues from
various disciplines who have provided insight
and guidance over the years. The experiences
and training I received from the University of
Maryland’s Horn Point Laboratory and the
Bermuda Biological Station for Research were
invaluable to my scientific preparation.l am
particularly grateful to Hugh Ducklow and
Dennis Hansell who have been great mentors,
collaborators,and friends throughout my academic
career.

“l am fortunate to have “grown up” (academically)
in the Joint Global Ocean Flux Study (JGOFS)
program and to have been able to collaborate,
sail,and interact with an exceptional group of
scientists. My experiences with and ideas inspired
by these events and people have helped me
refine my research path. Participation in several
JGOFS process cruises and particularly work-
ing within the BATS time series program were
critical in formulating and testing questions
about the ocean carbon cycle and the role
microbes play in it.In addition to Hugh and
Dennis, | am thankful to Dave Kirchman and
Dave Karl who helped shape my understanding
of the importance of microbes and their inter-
action with DOC in oceanic systems. My

analytical capabilities for measuring DOC
were greatly improved with the generous
guidance from Jon Sharp and Ed Peltzer. Tony
Michaels, Dave Siegel, Nick Bates,and Rod John-
son helped me place my more focused inter-
ests into the larger biogeochemical context.
Projects with Deb Steinberg, Deb Bronk, Norm
Nelson, and Walker Smith have helped me
refine my understanding of DOM production
and consumption processes,and how microbial
processes control and are controlled by DOM
quality Recent collaborations with Stephen Gio-
vannoni exposed me to the potential of using
molecular tools to aid in my investigation into
the possible linkages between microbial
processes and biogeochemistry. | thank him
for helping to take my interests beyond tradi-
tional ‘black box’ approaches.

“l am indebted to the tireless commitment
of the BATS team, my technicians Rachel Par-
sons, Stu Goldberg, and Kurt Gray, and the stu-
dents [ have interacted with over the years. My
work would not have been possible without
the support of the program managers at NSF
or the support of my wife, Alison,and my par-
ents, David and Paula. Despite a sleepless
night here and there I think this is a great job,
and I am grateful to the AGU Ocean Sciences
division for recognizing this work”

—CRAIG CARLSON, University of California,
Santa Barbara



