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EMWoG Telephone Conference Call 
Thursday Apr il 12, 2007, 3.00-4.00 pm EDT 

Minutes and Action I tems  
 

 
Present: Phil Wannamaker, Shane Ingate, Dean Livelybrooks, Gary Egbert, Rob Evans 
(joined 3.20). 
Apologies: Kevin Mickus, Adam Schultz, Steve Park, Martyn Unsworth 
Guest: Geoff Abers 
 
Transportable Array Design 
Abers joined with EMWoG to discuss the transportable spatial design configuration of 
~70km interstation spacing.  Key ideas that played at the recent Margins/Geoswath 
workshop and EarthScope National Workshop was the role of fluids and fluid cycling in 
episodic tremor and slip (ETS) events and slab hydration in the Cascadia region (see 
attached Workshop notes).  The EarthScope community is interested in using MT data as 
long as it can provide the resolution of structure on the order that may be obtained 
through seismic-tomography of CAFE experiment type data. 
 
Group agreed that the interstation spacing of the long-period systems could be reduced by 
half (~35km) but to achieved any substantial increase in resolution broadband systems 
would need to be used. 
 
Group felt that the original mission of systematically surveying on a ~70km grid should 
continue, and that any change in this spatial structure could undermine the overall 
mission and place the transportable facility at risk. 
 
Group felt that the science questions being posed by CAFE type experiments (see figure) 
may better be served through a separate MT experiment, say a 300-km long east-west 
line (parallel with EMSLAB) of broadband systems every 5 km, with long-period 
systems every 35 km.  The broadband systems could record data to 1,000 seconds, and 
would require 1-3 day deployments.  GSY do deployments like this for ~$800/site, plus 
permit and site identification costs. 
 
Group felt that such an experiment would be most exciting and complimentary to CAFE 
and other flexible-array experiments in Cascadia.  Timing however is not best, as CAFE 
demobilizes in summer 2008, EarthScope proposals are due July 15, and there will be no 
data available from CascadiaEM to use.  Abers indicated his willingness to help out 
wherever possible, and also to bring in K. Creager and S. Rondenay. 
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EMWoG Interaction with EarthScope Community 
Group was concerned that there is not enough interaction with the greater ES community.  
This is not due to lack of effort, but rather that funds are not available for EMWoG 
members to travel to ES/Geoswath/etc Workshops.  This may be eleviated in the future 
when the EarthScope Office opens, but for now, Group recommends using O&M funds. 
 

Action: Ingate to provide funds for a EMWoG member (Wannamaker or as 
nominated) to travel to meetings, commencing with USAAC in Seattle on May 
14. 

 
Data Products for DMC 
Egbert reports that the software to wrap tipper functions in XML ready for SPADE is 
almost complete.  This task, and other unbudgeted tasks (e.g. analysis of Soap Creek test 
data, etc) has stretched the data analysis budget, and that some additional funds will be 
required to fulfill all data processing tasks this year. 
 

Action:  Egbert to prepare a brief proposal to complete higher-level data products 
for the DMC through the end of the MREFC (Sep 2008). 

 
USArray soft-landing 
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Ingate reported that there may be ~$2M in uncommitted USArray MREFC funds that 
should be committed before Oct 2008.  Much of this will support other USArray 
activities, but Ingate has suggested 1) to support backbone real-time telemetry 
development (instead of using O&M funds) and an 8th backbone station.  Group 
discussed this and advised that a more important task would be the purchase of spares, 
though telemetry development is also very import5ant so as to relieve the competition for 
O&M funds. 

Action: Ingate to raise to USAAC level EMWoG recommendations for new 
spares and telemetry development as items for the soft landing. 

 
2007 Calendar 

¥ IRIS CoCom/BoD meeting, 24-26 Apr 
¥ Western GeoSwath Workshop 26-29 Apr (see EOS, 2006,87, 221/224) 
¥ USAAC Meeting, NSF Review of USArray 15-17 May 
¥ AGU Joint Assembly, 22-25 May 
¥ [Complete CascadiaEM, Aug] 

 
Next telecon (second Thursday of the month)  
Thu 10 May 2007 4-5 pm EDT. 
 
 
Action I tem Status from 3/12/07 

¥ Action: Ingate to distribute a map of prioritized stations to EMWoG for 
approval.  A map will also be sent to GSY so that they can commence their 
planning. 

¥ Resolution: Completed 
 

¥ Action: Ingate to ask GSY how the Wolf electrodes are disposed. 
¥ Resolution (3/16/07): GSY respond that they dispose of them in the USA at 

the Municipal Garbage Dump, declaring their content at entry so they are 
correctly differentiated. In Yakima at least this service was free for some 60 
electrodes. 

 
¥ Action: Ingate to contact GSY to see if the availability of 40 systems 

(requiring 2 crews) would reduce the station cost relative to using 20 systems. 
¥ Resolution: On-going. 

 
Action I tem Status from 12/11/06 

¥ Schultz to contact M. Kitchens (GSY-USA) about privately-owned 80 acres in 
Michigan as a potential Backbone site. 

¥ Resolution: On-going.  Discussion with Kitchens have commenced, as well 
as with the ANSS operator in WI. 

 
¥ Egbert to wrap his single-site impedance and tipper functions in XML-code 

required by SPADE.  Egbert will also provide to the DMC a simple mini-
SEED to ASCII converter that could be used by EM users.  Egbert will also 
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provide a metadata to system response converter, as well as XML log notes  
¥ Resolution: Almost complete.  Egbert has been working closely with the 

DMC, wrapping the tipper functions in XML fir incluson in SPADE.  Should 
be complete within the month. 

 
¥ Egbert to provide to GSY-USA Matlab routines for plotting uploaded NIMS 

data when in the field. Egbert and GSY-USA to agree on a format for meta-
data collected in the field. 

¥ Resolution: On-going.  GSY have indicated they want a single operating 
system for use in the field, and do not wish to toggle between DOS for 
communicating with the NIMS, and Linux for Matlab.  Schultz has converted 
NIMSread to run under Mac OS X. 
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*** DRAFT *** DRAFT ***  DRAFT *** DRAFT *** DRAFT ***  
Workshop Summary 

MARGINS-GeoSwath-EarthScope Integrated Collaborations in 
Cascadia and the Walker  Lane/Salton Trough 

March 27, 2007, Monterey CA 
*** DRAFT *** DRAFT ***  DRAFT *** DRAFT *** DRAFT ***  

 
Program Committee:  Roger Buck, Susanne Janecke, Tim Melbourne, Danny Stockli, 
Anne Trehu, Paul Umhoefer, Paul Wallace 
Coordinators:  Geoff Abers (MARGINS); Basil Tikoff (GeoSwath) 
 
INTRODUCTION 
On March 27, 2007, over 70 scientists met to explore collaborative studies in active 
margins of the Western U.S. between MARGINS and EarthScope.  The event took place 
the day before the 2007 EarthScope National meeting in Monterey CA, and included 
members of the MARGINS community, EarthScope-affiliated scientists, and others with 
an interest in the deformation and evolution of active margins.  The workshop coincides 
with the deployment of EarthScope on the western margins of North America, with the 
start of the Ocean Observatory Initiative (OOI), and represents a natural evolution in the 
MARGINS science objectives.   It consisted of initial and closing plenary sessions, and 
focus group meetings on the two areas of clear common interest:  the Cascadia 
subduction zone, and the Walker Lane Ð Salton Trough/Gulf of California rift.  This 
report outlines the motivation for and scientific goals of collaborative work. 
 
These different NSF programs provide intellectual perspectives and resources that 
complement each other well, the integration of which could lead to potentially 
transformative science.  The MARGINS program, now 2/3 of the way through its 
originally-envisioned decadal cycle, provides a broad cross-disciplinary program relevant 
to EarthScope through its Rupturing Continental Lithosphere (RCL), Subduction Factory 
(SubFac) and Seismogenic Zone (SEIZE) initiatives, and has built a well-informed 
community aimed at critical problems. The Focus Site for RCL is the Gulf of California Ð 
Salton Trough, already partly within the EarthScope footprint, and the less-extended 
Walker Lane just to the north provides a natural point of comparison. Cascadia is an 
Allied Site in the SubFac Science Plan, in part because it is a global endmember of a hot-
slab subducting plate and in part because it features a large accretionary complex, absent 
at the two Focus sites. The importance of sedimentation at both sites opens the possibility 
of interaction with the Source to Sink (S2S) initiative.  Moreover, the northern end of 
Walker Lane joins the southern Cascadia subduction zone, providing a tectonic 
continuum from rifting, through translation, to subduction.  MARGINS provides a global 
framework within which to study the western margin the EarthScope domain and a 
natural mechanism for integrating onshore and offshore work. 
 
The EarthScope Facility provides unprecedented resources for on-land geophysical 
characterization of these active plate boundaries.  USArray deploys a uniformly dense 
Transportable Array of broadband seismographs slowly marching east, a complementary 
Flexible Array for focused experiments and magnetotelluric resources.  The Plate 
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Boundary Observatory provides geodetic data at unprecedented density along the western 
boundary of the continent; together, these two resources allow active deformation and 
deep structure to be sampled in ways highly relevant to MARGINS science goals.  The 
GeoSwath initiative provides a vehicle for broad interdisciplinary involvement in 
understanding the results coming out of the EarthScope facility and potential for 
intellectual guidance of the flexible parts of that facility.  These new resources are 
complemented by others, notably the Ocean Observatory Initiative (OOI), which will 
provide long-term offshore observation platforms with an emphasis on the Cascadia 
margin through the Regional Cabled Observatory (RCO).  Given the emergence of all 
these facilities and groups, an integrated cross-disciplinary emphasis on key scientific 
questions seems natural. 
 
AN EXPANDING TRANSTENSIONAL PLATE BOUNDARY:  GULF OF 
CALIFORNIA-SALTON TROUGH TO WALKER LANE 
Continents break apart to form new oceans in two fundamentally different settings:  deep 
within continental interiors and along active plate boundaries. The MARGINS program 
recognizes the Gulf of California Ð Salton trough as the premier focus site on Earth to 
study oblique rifting processes. The Workshop strongly endorsed linking study of the 
Gulf of California Ð Salton trough to the broadly similar Walker Lane Ð Eastern 
California shear zone (shortened to Walker Lane here) because of unprecedented 
opportunities for integrated geological and geophysical studies of processes related to 
oblique continental rifting. 
 
The 2300-km-long Gulf of California to Walker Lane represents an integrated dextral, 
transtensional belt and provides an opportunity to directly examine the type of continental 
rupturing that creates continental terranes and new ocean basins.  This system is therefore 
an excellent modern analogue for continental slivers within many ancient mountain belts 
(Tethyan orogens and North American cordillera).  There was consensus at the Workshop 
that there is a tremendous prospect for symbiosis between the EarthScope facilities and 
future research efforts within the Walker Lane and the MARGINS programÕs focus on 
Rupturing Continental lithosphere in the Gulf of California - Salton trough. The youthful 
nature of this transtensional belt allows for unambiguous reconstructions of structural 
relationships and summation of strain budgets but success will be enhanced by full use of 
geophysical methods and instruments of the Earthscope facility.  
 
Whereas the Gulf of California Ð Salton trough has evolved into a fully ruptured plate 
boundary system, the Walker Lane is in an immature state and may eventually develop 
into a plate boundary. The Walker Lane accommodates less than 25% of the total plate 
boundary strain budget, while the Gulf of California Ð Salton trough currently 
accommodates 80 Ð 95% of relative plate motion, despite the similar age of inception of 
extensional deformation in both regions. The total displacement is hypothesized to be 
~15 to 60 km in the Walker Lane and ~350 - 500 km in the Gulf since ~12 Ma. The 
difference in total strain budget, therefore, also translates into  substantial differences in 
strain rate. These contrasts offers the chance to investigate different stages of an evolving 
plate boundary system from incipient to youthful. 
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The Gulf of California Ð Walker Lane regions share sufficient general characteristics of a 
transtensional margin that they form one coherent belt, yet the belt shows tremendous 
along-strike variability in lithospheric and crustal structure and processes, and therefore 
allows a wide range of transtensional processes and factors to be studied.  For example, 
the province crosses a number of different provinces with variable lithology, age, 
magmatism, structural history and rheology. Variation in the geologic history of parts of 
western North America profoundly affected the development of this transtensional plate 
boundary zone and led to differing styles of deformation. There is an excellent 
opportunity to investigate varying affects of lithospheric and crustal structure, structural 
and magmatic inheritance, and anisotropy influencing the structural style, strain 
partitioning, and vertical strength distribution of a deformation belt. A linked MARGINS 
and EarthScope effort has the potential to define the lithospheric structure and processes 
related to those histories and greatly improve our understanding of active continental 
margins and rifting processes.  We recommend sequential examination of the belt and 
ultimate the deployment of 3-4 experiments in the Salton Trough, Mojave province, and 
southern and northern Walker Lane.   
 
THE CASCADIA SUBDUCTION ZONE 
 
Many of the most exciting research avenues that have emerged from preliminary 
EarthScope measurements fall into the general categories of: 1) quantifying the spectrum 
of moment release along the Cascadia megathrust, 2) understanding the genesis and 
migration of fluids and their role in modulating moment release, and 3) describing the 
development of forearc microplates and their relationship to mantle processes.  
 
Spectrum of moment release along the megathrust 
The increasing instrument density in Cascadia over the last decade has revealed the 
existence of megathrust moment release events that do not fall neatly into the category of 
conventional earthquakes. These include several dozen slow slip events detected 
geodetically and simultaneous high-frequency tremor recorded on local seismic arrays. 
The recurrence rate, average moment release, and spatial extent of these events vary 
along strike for reasons that are not understood.  Although these events, known as 
episodic tremor and slip (ETS), are now routinely identified, even such a fundamental 
attribute as the depth of origin of the tremor is not known. Also unknown is whether they 
release strain as fast as it accumulates through plate tectonic convergence, and therefore 
whether the ensemble of ETS hypocenters marks the down-dip limit of the eventual 
megathrust rupture.   
  
Another unconstrained feature of the subduction zone is the up-dip limit of seismogenic 
coupling, which has a first-order impact on tsunami risks associated with the eventual 
Cascadia megathrust event. These and related questions could be uniquely answered by 
designating Cascadia as a MARGINS focus area. Answering these questions will require 
both terrestrial and ocean-bottom deployments of broadband seismometers, which can 
only be done with joint Margins/Earthscope measurements.  
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Fluids 
A number of important, interrelated questions relate to the processes and pathways by 
which water and other volatiles are recycled from subducted materials beneath Cascadia, 
and what role water plays in magma generation.  The Cascadia subduction zone 
represents an area where young and relatively hot lithosphere is being subducted beneath 
the western edge of the North American Plate, at the hot end of the global spectrum.  In 
addition, most of the sediment on the oceanic plate is offscraped into an accretionary 
complex and thus only a small (but poorly constrained) amount of sediment is subducted 
to great depth.  Of first order importance to understanding magma generation, 
dehydration of altered oceanic crust in relatively young, hot slabs is predicted, based on 
thermal models, to occur at relatively shallow depths (<~90 km), before the slab reaches 
a position beneath the arc volcanic front.  Several lines of geophysical and geochemical 
evidence are consistent with this interpretation, including a lack of deeper slab seismicity 
and relatively low concentrations of highly fluid mobile elements (e.g. B) in Cascade arc 
lavas.  This raises a major problem of understanding how magma is generated beneath 
the Cascades if it is not primarily driven by fluid fluxing of the mantle and the effect of 
water in lowering the mantle solidus temperature.  Moreover, these interpretations 
contrast with a growing body of geochemical evidence for high (Shasta) to moderate 
(central Oregon Cascades) water contents in mafic Cascade magmas.  Thus the Cascades 
is an excellent place to study water transport from the slab to the mantle and its role in 
magma generation.  The opportunity for MARGINS-EarthScope is to integrate 
geochemical data and geophysical imaging that is sensitive to low density fluids, melts 
and/or hydrated mantle to better understand these processes. 
 
A related question is the fate of water stored in forearc serpentinite.  Geophysical 
evidence suggests that parts of the Cascadia forearc mantle are extensively serpentinized, 
consistent with strong shallow dehydration of the subducted altered oceanic crust inferred 
from the results of thermal modeling and lack of deeper slab seismicity.  Does this water 
remain isolated within the forearc wedge or does corner flow cause serpentinized mantle 
to be stirred back into higher temperature parts of the wedge where the water may 
contribute to magma formation?  Downdragging of serpentinized mantle above the slab 
interface will transport it to higher temperatures and pressures until eventually the 
serpentine breaks down.  This breakdown may release fluid into the overlying hotter 
mantle and trigger melting, or the water may be retained in other hydrous phases such as 
chlorite that are stable in the mantle to higher temperatures and thus could transport water 
even deeper before releasing it into the overlying mantle. 
 
Microplates 
Many subduction zones exhibit decoupling of convergence and along-arc migration of a 
forearc microplate.  Understanding this behavior is essential for evaluating seismic 
hazard, and it may also have an impact on patterns of upper mantle deformation, 
asthenospheric flow, and the redistribution of fluids released from the subducted plate.  
GPS permanent and campaign measurements over the past decade indicate that the 
Cascadia forearc is composed of a complex collage of microplates (McCaffrey et al., in 
press).  A large western Oregon block is rotating with relatively little internal 
deformation whereas other blocks are shortening to accommodate relative motion 
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between the Oregon block and the North American continent, which includes opening of 
the Basin and Range province and shearing along Walker Lane.  Questions concern what 
controls the strength of these blocks, how deep they extend, how the presence of 
microplates in the forearc affects arc volcanism, and how an understanding of these 
microplates provide a basis for understanding the history of amalgamated terranes 
elsewhere.  Addressing these questions requires integration of a wide range of geologic 
and geophysical studies.  For example, S-wave anisotropy is a primary tool to map 
mantle flow, but has poor spatial resolution.  Resolution can be improved through a layer-
stripping approach in which the effects of structure are progressively removed.  Another 
example is the need for geologic observations to define changes that span a time-scale 
that is longer than the time scale measured by geophysical studies.    
  
Segmentation of the Cascadia forearc into microplates appears to extend offshore, as 
indicated by a number of different observations from the continental margin, and may 
include deformation within the adjacent Juan de Fuca  and Gorda plates.  Studies of these 
motions would address SEIZE objectives, because they would facilitate implementation 
of the suite of observations needed to test hypotheses on the impact of crustal structure on 
plate interactions.  The construction of the OOI-RCO facility will allow a platform for 
offshore observation, complementing the onshore EarthScope facility.  Coordination of 
activities in this region enabled by MARGINS would facilitate identification of auxiliary 
studies needed to maximize the value of the long-term observations provided by the 
EarthScope PBO and the OOI RCO.   
 


