
U

2003 Fall Meeting

Cite abstracts as: Eos. Trans. AGU, 84(46), Fall Meet. Suppl., Abstract #####-##, 2003.

F1

Abstracts for the AGU Fall Meeting
8–12 December 2003

Union

U11A MCC: 3001-3003 Monday
0800h

Union Tutorials I

Presiding: R L Wesson, U.S.
Geological Survey; J T Snow,
University of Oklahoma

U11A-01 0800h INVITED

What is an Earth System Model?

Inez Fung (510 643 9367; inez@atmos.berkeley.edu)

Berkeley Atmospheric Sciences Center, University of
California, Berkeley, Berkeley, CA 95720-4767

Global three-dimensional Earth System Models
have their roots in numerical weather prediction mod-
els, which predict the processes that accelerate air
masses and change temperature and moisture. Mod-
els of the last two decades have focused on the physics
of the coupled atmosphere-ocean-land-ice system, and
how alteration of the physical forcing affects the fluxes
of energy and water and hence the circulation and
climate. Current earth system models include chem-
istry and biogeochemistry of the Earth System, and at-
tempt to predict changes in atmospheric composition
and their consequence on circulation, climate and the
biosphere. The hierarchy of Earth System Models will
be reviewed. An Earth System Model that includes
interactive terrestrial and oceanic carbon cycles will
be presented. Data not available but urgently needed
to test and validate/falsify the models will be empha-
sized.

U11A-02 0900h INVITED

A Biased View of Data Assimilation

Jeffrey L. Anderson (303-497-8991; jla@ucar.edu)

NCAR, P.O. Box 3000, Boulder, CO 80307-3000,
United States
Modern data assimilation for the atmosphere and

ocean combines information from observations and a
prediction model to produce an estimate of the state
of the physical system. Data assimilation is used not
only to generate ’analyses’ of the system state, but also
to produce initial conditions for prediction models. In
addition, it can be used to improve both the observ-
ing system as well as the prediction model. All of the
methods in common use can be derived as heuristic
simplifications of an elementary Bayesian filtering al-
gorithm. An introduction to general filtering will be
followed by a brief description of several prominent as-
similation algorithms. Special attention will be given
to ensemble-based filtering methods which have been
developed relatively recently. A number of interesting
research problems, related both to innovative applica-
tions of existing assimilation methods and to improving
these methods will be outlined.

U11B MCC: Level 1 Monday
0830h

The Contributions of 20 Years of
Scientific Ocean Drilling I Posters

Presiding: K Becker, Rosenstiel School
of Marine and Atmospheric Science,
University of Miami; N Pisias, Oregon
State University

U11B-0001 0830h POSTER

The Advisory Structure of the Drilling
Program Over the Past Forty Years

Christopher GA Harrison1 (305-361-4610;
charrison@rsmas.miami.edu)

Elspeth Urquhart2 (305-361-4610;
eurquhart@rsmas.miami.edu)

1University of Miami, 4600 Rickenbacker Causeway,
Miami, FL 33149, United States

2Joint Oceanographic Institutions Incorporated, 1755
Massachusetts Avenue, Washington, DC 20036-
2102, United States

The JOIDES advisory structure for DSDP and ODP
has changed in significant ways during the 36-year ex-
istence of these ocean drilling programs. This paper
discusses these changes in the light of the new IODP
drilling program that will have started by the time of
the AGU fall meeting. In the first phase of drilling, the
advisory structure was centered on regional goals, since
the program was at that time a very exploratory one.
As drilling became more sophisticated, it was neces-
sary to start new kinds of advisory structures, in which
specific elements of drilling were studied and recom-
mendations made. Throughout, the highest authority
has been the Executive Committee, which has approved
both the program plan and the science plan for each
year. It has also made recommendations about eh new
program that have had a significant effect on the de-
velopment of the new drilling program. Recently the
next committee down the ladder has been the Science
Committee that has essentially been a review commit-
tee for the various proposals that have been submit-
ted, and has ranked these proposals. The Operations
Committee then arranges the ranked proposals into a
coherent drilling program. The Science Committee also
oversees the other committees in the science advisory
structure. Over the years the rules about conflict of in-
terest have been strengthened, such that in many cases,
members of the Science Committee have been recused
from ranking proposals when they have an interest in
the proposals. Also, scientists cannot sit on more than
one committee at a time (apart from members of the
Budget Committee - drawn from Science Committee
and Executive Committee - and members of the Op-
erations Committee). The advisory structure has also
become much less restrictive over the years, and the US
members of the Science Committee is now formed of
scientists who have an interest in marine drilling, and
the membership is drawn from the national community,
and not just from members of JOI Inc. The presence of
non-US scientists on the advisory structure has been of
immense benefit, as has their participation in the ship-
board science crew. The new drilling program, jointly
funded by the United States and Japan, will hopefully
draw on an enthusiastic body of scientists from other
countries.

U11B-0002 0830h POSTER

Monitoring co-seismic plate deformation
and fluid flow with ODP
hydrogeologic observatories

Earl Davis1 (250 363 6453; edavis@nrcan.gc.ca);
Keir Becker2 (kbecker@rsmas.miami.edu); Kelin
Wang1 (kwang@nrcan.gc.ca); Katherine Edwards2

(kedwards@rsmas.miami.edu); John Cassidy1

(jcassidy@nrcan.gc.ca); Robert Dziak3

(robert.p.dziak@noaa.gov); Richard Thomson4

(thomsonr@pac.dfo-mpo.gc.ca)

1Pacific Geoscience Centre, Geological Survey of
Canada 9860 W. Saanich Rd., Sidney, BC V8L 4B2,
Canada

2Rosenstiel School of Marine and Atmospheric Sci-
ence, University of Miami 4600 Rickenbacker Cause-
way, Miami, FL 33149, United States

3Oregon State University/NOAA, Hatfield Marine
Science Center, Newport,, OR 97365, United States

4Institute of Ocean Sciences, 9860 W. Saanich Rd.,
Sidney, BC V8L 4B2, Canada

ODP CORK (Circulation Obviation Retrofit Kit)
instrumentation was originally developed to seal holes
and determine fluid flow rates and driving forces in hy-
drologically active settings. Over the first decade of
CORK monitoring, a number of observations have been
made that range well beyond these objectives. In sev-
eral instances, records of formation pressure and tem-
perature have provide quantitative information about
local and regional (up to 250 km range) crustal strain
and fluid flow associated with inter- and intra-plate
seismogenic slip. These include two seafloor spread-
ing events and associated seismic swarms on the Juan
de Fuca Ridge, slip on the Nootka transform fault, a
mid-plate earthquake on the Juan de Fuca Ridge flank,
and two deep Mariana subduction zone earthquakes.
With the exception of the Mariana events, signals as-
sociated with seismic wave ground motion are not re-
solved, although improvements to instrumentation will
allow these to be studied in the future. Pressure tran-
sients of all the events observed to date include a co-
seismic component that is believed to be the response
to elastic plate strain, and a post-seismic component

that reflects hydrologic diffusion along pressure gradi-
ents between volumes of rock with contrasting elastic
response or drainage through the seafloor. The co-
seismic components vary in sign and relative ampli-
tude in a manner consistent with seismic moment ten-
sors, although the absolute amplitudes of the strain-
induced pressure anomalies are often much larger than
predicted from seismic moment. The post-seismic tran-
sients occur over time scales that range from hours to a
few hundred days, generally consistent with the hydro-
logic structure at the various borehole sites, but often
indicating formation-scale permeabilities that are con-
siderably higher than estimated from borehole pump-
ing and flow experiments. Data from CORKs have
also shown that transient changes in mechanical and
hydrologic properties, inferred from changes in the
formation-pressure response to seafloor tidal loading,
result from plate strain. CORK monitoring continues
on the axis and flank of the Juan de Fuca Ridge and
at the Nankai and Middle America subduction zones,
and opportunities exist for refurbishing old sites in the
Cascadia, Mariana, and Barbados subduction zones and
the Costa Rica Rift flank. It is our hope that long-term
hydrologic monitoring at these and new sites will pro-
vide new knowledge and understanding of earthquake
rupture and plate strain processes, and the role of wa-
ter in both.

U11B-0003 0830h POSTER

Third Party Borehole Seismic
Experiments During the Ocean
Drilling Program

Stephen A. Swift1 (1-508-289-2626; sswift@whoi.edu)

Ralph A. Stephen1 (1-508-289-2583;
rstephen@whoi.edu)

Hartley Hoskins1

Tom Bolmer1

1Woods Hole Oceanographic Institution, Geol and
Geophys Dept., Woods Hole, MA 02543, United
States

Third party borehole seismic experiments on the
Ocean Drilling Program began with an oblique seismic
experiment on Leg 102 at Site 418 in the Western At-
lantic. Upper ocean crust here is characterized by a
normal seismic layer 2 vertical velocity gradient, lateral
velocity variations, azimuthal anisotropy, and azimuth
dependent scattering. A normal incidence VSP was run
on Leg 118 in the gabbro sequence at Hole 735B on the
Southwest Indian Ridge. The vertical seismic velocity
inferred from arrival times is similar to that observed
horizontally by refraction in ocean layer 3, but attenu-
ation is anomalously high, which prompted the hypoth-
esis that the gabbro cored may not actually represent
the bulk of Layer 3 material. The VSP data acquired at
Hole 504B in the eastern equatorial Pacific on Legs 111
and 148 helped to constrain the P and S velocity struc-
ture at the site and showed that upper layer 3 at this
site, at a depth of over 2 km into the crust, consisted of
the lower portion of the sheeted dikes rather than gab-
bro. Both offset and normal incidence VSPs were run
on Leg 164 to study the seismic velocity structure of
gas hydrates on the Blake Ridge. A new innovation on
ODP was the deployment of broadband seismometers in
boreholes. Whereas the conventional VSPs and offset
VSPs mentioned above operate in the frequency range
from 1 to 100Hz, broadband seismometers are used in
earthquake seismology and operate in the range from
0.001 to 10Hz. The first broadband seismometer test
was carried out from the drill ship on Leg 128 in the
Japan Sea. Subsequently 4 permanent broadband bore-
hole seismic observatories were installed in the Western
Pacific and Japan Trench on Legs 186, 191 and 195.
The ODP era also saw the development of systems for
re-entering boreholes from conventional research ves-
sels after the drill ship left the site. Borehole seismic
experiments and installations that used this wireline re-
entry technology were carried out in DSDP Holes 534
(Blake-Bahama Basin) and 396 (Mid-Atlantic Ridge at
23degr north) and ODP Hole 843B (south of Oahu).
The latter experiment (Ocean Seismic Network Pilot
Experiment) carried out a test of 3 configurations of
broadband seafloor seismic installation in preparation
for extending the Global Seismic Network to the deep
ocean.


