EMWoG Telephone Conference Call
Thursday April 12,2007,3.00-4.00 pm EDT
Minutes and Action Items

Present: Phil Wannanaker, ShaneIngae, Dean Livelybrooks Gary Egbet, Rob Evans
(joined 3.20).

Apologies. Kevin Mickus Adam Schultz, Steve Park, Martyn Unsworth

Guest: Geoff Abers

Transportable Array Design

Abersjoined with EMWOoG to discuss thetrangportable spatia design configuration of
~70kminterstation spacing. Key idess tha played at therecent MargingGeoswath
workshop and EarthScopeNationd Workshopwastherole of fluidsand fluid cyclingin
episodic tremor and dip (ETS) events and dab hydration in the Cascadiaregion (see
attached Workshopnotes). TheEarthScopecommunity isinterested inusngMT daaas
longasit can providetheresolution of structure onthe order tha may be obtained
throughseismic-tomography of CAFE experiment typedda.

Group agreed that theinterstation spacing of thelong-period systems could be reduced by
hdf (~35km) butto achieved any subgantial increase in resolution broadband systems
would need to beused.

Groupfelt tha theorigind mission of systematically surveying ona~70kmgrid should
continug and tha any changein this spatia structure could undeminetheoverall
mission and place the trangortable facility at risk.

Groupfelt tha thescience questionsbeang posed by CAFE typeexperiments (see figure)
may better be served througha separate MT expeiment, say a 300-km longeast-west
line(parale with EMSLAB) of broadband systems every 5 km, with long-period
systems every 35km. Thebroadband systems could record daato 1,000 seconds and
would require 1-3 day deployments. GSY do deployments like this for ~$8004ite, plus
permit and Site identification cods.

Groupfelt that such an experiment would be mog exciting and complimentary to CAFE
and other flexible-array experimentsin Cascadia. Timing however is notbest, as CAFE
demobilizesin summer 2008 EarthScopeproposls are dueduly 15, and there will beno
data available from CascadiaEM to use. Abesindcated hiswillingnessto hdp out
wherever possible, and aso to bringin K. Creager and S. Rondenay.
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EMWoG Interaction with EarthScope Community

Groupwas concerned that there is not enoughinteraction with the greater ES community.
Thisisnotdueto lack of effort, butrather tha fundsare not available for EMWoG
membersto travel to ES/Geoswath/etc Workshops This may be eleviated in thefuture
when the EarthScope Office opens, butfor now, Group recommendsusng O&M funds

Action: Ingaeto providefundsfor a EMWo0G member (Wannamaker or as
nominaed) to travel to meetings commencdingwith USAAC in Seattle on May
14.

Data Productsfor DMC

Egbat reports tha the software to wrap tippe functionsin XML ready for SPADE is
almog complete. Thistask, and other unbudgéed tasks (e.g. andysis of Sogp Creek test
data, etc) has stretched thedaa andysis budge, and tha some additiond fundswill be
required to fulfill all data processing tasks this year.

Action: Egbet to prepare abrief proposl to complete highe-level daaproduds
for theDMC throughtheend of the MREFC (Sep 2008)

USArray soft-landing
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Ing&e reported that there may be~$2M in uncommitted USArray MREFC fundsthat
should be committed before Oct 2008 Much of thiswill suppot other USArray
activities, butIngae has suggested 1) to suppot backbonereal-time telemetry
development (ingead of usng O&M fundg and an 8" backbonestation. Group
discussed this and advised that a more important task would bethe purchase of spares,
thoughtelemetry development is also very importSant so as to relieve the competitionfor
O&M funds

Action: Ingaeto raise to USAAC level EMWo0G recommendaionsfor new

spaes and telemetry development asitems for the soft landing.

2007Calendar
¥ |RIS CoComyBoD meeting, 24-26 Apr
¥ Western GeoSwath Workshop 26-29 Apr (see EOS, 200687,221/224)
¥ USAAC Meeting, NSF Review of USArray 1517 May
¥ AGU Joint Assembly, 22-25 May
¥ [Complete CascadiaEM, Aug]

Next telecon (second Thursday of the month)

Thu10May 20074-5 pmEDT.

Action Item Statusfrom 3/12/007
¥ Action: Ingaeto distribute a map of prioritized stationsto EMWoG for
approvd. A map will also besentto GSY so tha they can commence ther
planning.
¥ Resolution: Conmpleted

¥ Action: Ingaeto ask GSY howtheWolf electrodes are disposed.

¥ Resolution (3/16/07): GSY respondtha they dispose of them inthe USA at
theMunicipd 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: Ingaeto contact GSY to seeif theavailability of 40 systems
(requiring 2 crews) would reduce the station cos relative to usng 20 systems.
¥ Resolution: On-going.

Action Item Statusfrom 12/11/06
¥ Schultz to contact M. Kitchens(GSY -USA) aboutprivately-owned 80 acresin
Michigan as a potential Backbonesite.
¥ Resolution: On-going. Discussion with Kitchenshave commenced, as well
aswith the ANSS opeaator in WI.

¥ Egbet to wrap his single-site impedance and tippe fundionsin XML-code

required by SPADE. Egbat will aso provideto the DMC a smple mini-
SEED to ASCII conveter that could beused by EM users. Egbet will also
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provide a metadaa to system respons conveter, aswell as XML log notes
Resolution: Almog conplete. Egbat has been working closaly with the
DMC, wrapping thetippe fundionsin XML fir inclusonin SPADE. Should
be complete within the month.

Egbet to provideto GSY-USA Matlab routines for plotting uploaded NIMS
datawhen in thefield. Egbet and GSY-USA to agree on aformat for meta-
data collected in thefield.

Resolution: On-going. GSY haveindicated they want asingle opeaating
system for usin thefield, and do notwish to togde between DOS for
communicating with theNIMS, and Linux for Matlab. Schultz has conveated
NIMSread to rununde Mac OS X.

4 4/16/07



*** DRAFT *** DRAFT *** DRAFT *** DRAFT *** DRAFT ***
Workshop Summary
MARGINS-GeoSwvath-EarthScope I ntegrated Collaborationsin

Cascadia and the Walker Lane/Salton Trough
March 27,2007,Monterey CA
w0k DRAFT *** DRAFT *** DRAFT *** DRAFT *** DRAFT ***

Program Committee: Roge Bucdk, Susanne Janecke, Tim Melboume Danny Stockli,
AnneTrehu, Paul Umhoder, Paul Wallace
Coordinators. Geoff Abers (MARGINS); Basl Tikoff (GeoSwath)

INTRODUCTION

On March 27, 2007, over 70 scientists met to explore collaborative studies in active
margins of the Western U.S. beéween MARGINS and EarthScope The event took place
the day before the 2007 EarthScope Nationd meeting in Monterey CA, and indudea
members of the MARGINS community, EarthScope-affiliated scientists, and others with
an interest in the deformation and evolution of active margins  The workshop coinades
with the deployment of EarthScope on the western margins of North America, with the
start of the Ocean Observatory Initiative (OOI), and represents a naural evolution in the
MARGINS science objectives. It congsted of initial and closng plenary sessions and
focus group meetings on the two areas of clear common interest: the Cascadia
subdudion zong and the Waker Lane b Salton TroughGulf of Caifornia rift. This
report outlines themotivation for and scientific gaoals of collaborative work.

These different NSF programs provide intellectud perspectives and resources tha
complement each other well, the integration of which could lead to potentidly
trandormative science.  The MARGINS program, now 2/3 of the way through its
origindly-envisoned decadd cycle, provides a broad cross-disciplinary program relevant
to EarthScopethroughits Rupturing Continental Lithogpheae (RCL), Subdudion Factory
(SubFac) and Seismogenic Zone (SEIZE) initiatives, and has built a well-informed
community aimed at critical problems. The Focus Site for RCL isthe Gulf of Caiforniab
Salton Trough aready patly within the EarthScope footprint, and the less-extended
Walker Lane jug to the north provides a naturd point of comparison. Cascadia is an
Allied Site in the SubFac Science Plan, in part because it is a global endmember of a hot
dab subdicting plate and in part because it features a large accretionay complex, absent
at thetwo Focussites. Theimportance of sedimentation at both sites opensthe possibility
of interaction with the Source to Sink (S29) initiative. Moreover, the northern end of
Waker Lane joins the southen Cascadia subdudion zone providing a tectonic
continuumfromrifting, throughtrandation, to subdud¢ion. MARGINS provides a globd
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 geophyscal
characterization of these active plate boundaies. USArray deploys a uniformly dense
Trangportable Array of broadband seismographsslowly marching east, a complementary
Flexible Array for focused expeiments and magnedotelluric resources. The Plate
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Bounday Observatory provides geodeic daa at unprecedented dendty alongthe western
bounday of the continent; togeher, these two resources alow active deformation and
deep structure to be sampled in ways highly relevant to MARGINS science gods. The
GeoSwath initiative provides a vehicle for broad interdisciplinay involvement in
undestanding the results coming out of the EarthScope facility and potential for
intellectud guidance of the flexible pats of that facility. These new resources are
complemented by others, notably the Ocean Observatory Initiative (OOI), which will
provide longterm offshore observation platforms with an emphasis on the Cascadia
margin throughthe Regiond Cabled Observatory (RCO). Given the emergence of al
these facilities and groups an integrated cross-disciplinay emphasis on key scientific
guestionsseems natural.

AN EXPANDING TRANSTENSIONAL PLATE BOUNDARY: GULF OF
CALIFORNIA-SALTON TROUGH TO WALKER LANE

Continents break apart to form new oceansin two fundamentally different settings deep
within continental interiors and aong active plate boundaies. The MARGINS program
recognizes the Gulf of California b Salton trough as the premier focus site on Earth to
study oblique rifting processes. The Workshop strongly endorsed linking study of the
Gulf of Cdifornia B Salton trough to the broadly smilar Waker Lane B Eastern
Cdifornia shear zone (shortened to Waker Lane hee) because of unprecedented
oppotunities for integrated geological and geophyscal studies of processes related to
obliqguecontinental rifting.

The 2300km-long Gulf of California to Walker Lane represents an integrated dextral,
trangensond bdt and provides an oppatunity to directly examinethetypeof continental
rupturing tha creates continental terranes and new ocean basins This system istherefore
an excellent modean andoguefor continental divers within many andent mountin bdts
(Tethyan orogensand North American cordillera). There was consensusat the Workshop
tha there is a tremendousprospect for symbioss between the EarthScope facilities and
future research efforts within the Walker Lane and the MARGINS program@ focus on
Rupturing Continental lithogphee in the Gulf of Caifornia - Salton trough. The youthful
nature of this trangensiond bdt allows for unambiguousrecondructions of structura
relationshipsand summation of strain budgets but success will be enhanced by full use of
geophyscal methodsand ingruments of the Earthscopefacility.

Whereas the Gulf of California B Salton trough has evolved into a fully ruptured plate
bounday system, the Waker Laneis in an immature state and may eventudly develop
into a plate bounday. The Waker Lane accommodaes less than 25% of the total plate
bounday strain budge, while the Gulf of California B Sdton trough currently
accommodaes 80 B 95% of relative plate motion, despite the similar age of inception of
extensond degormation in both regions The total displacement is hypohesized 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 budgé, therefore, also trandates into substantial differencesin
strain rate. These contrasts offers the chance to investigate different stages of an evolving
plate bounday system fromindpient to youthful.
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The Gulf of CaliforniaBDWalker Laneregions share sufficient general characteristics of a
trangensond margin tha they form one cohaent bdt, yet the bdt shows tremendous
alongstrike variability in lithogpheic and cruga structure and processes, and therefore
allows a wide range of trangensiond processes and factors to be studied. For example,

the province crosses a numbe 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 transtensond plate
bounday zone and led to differing styles of deformation. Thee is an excellent
oppotunity to investigate varying affects of lithospheic and crugal structure, structura

and magmatic inheitance, and anisotropy influendng the structural style, strain

patitioning, and vertical strength distribution of adeformation bdt. A linked MARGINS
and EarthScopeeffort has the potential to definethe lithopheic structure and processes
related to those histories and greatly improve our undestanding of active continental

margins and rifting processes. We recommend sequential examinaion of the bdt 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 tha have emerged from preliminary
EarthScopemeasurements fall into the general categories of: 1) quantifying the spectrum
of moment release adong the Cascadia megathrud, 2) undestanding the genesis and
migration of fluids and ther 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 inaeasing indrument dendty in Cascadia ove the last decade has revealed the
existence of megathrus moment release events tha do notfall neatly into the category of
conventiond earthqué&kes. These indude severad dozn sow dip events deected
geoddicaly and simultaneous high-frequency tremor recorded on local seismic arrays.
The recurrence rate, average moment release, and spdial extent of these events vary
along strike for reasons tha are not undestood. Although these events, known as
episodic tremor and dip (ETS), are now routindy identified, even such a fundanenta
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 convegence, and therefore
whethe the ensemble of ETS hypoenters marks the down-dip limit of the eventud
megathrug rupture.

Another unoondrained feature of the subdudion zoneis the up-dip limit of seismogenic
coupling, which has a first-order impact on tsunami risks assodated with the eventud
Cascadia megahrug event. These and related questions could be uniqudy answered by
designaing Cascadia as a MARGINS focus area. Answering these questionswill require
both terrestrial and ocean-bottom deployments of broadband seismometers, which can
only bedonewith joint MargingEarthscope measurements.
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Fluids

A numbe of important, interrelated questionsrelate to the processes and pathways by
which water and other volatiles are recycled from subduded materials beneath Cascadia,

and wha role water plays in magma geneation. The Cascadia subdudion zone
represents an area where youngand relatively hot lithophee is bang subduded beneath
the western edgeof the North American Plate, at the hot end of the globd spectrum. In
addition, mog of the sediment on the oceanic plate is offscraped into an accretionay
complex and thusonly a small (but pooly condrained) amountof sediment is subduded
to great depth. Of first order importance to undestanding magma geneation,
dehydration of atered oceanic crug in relatively young, hot dabsis predicted, based on
thermal modds, to occur at relatively shdlow depths (<~90 km), before the dab reaches
a postion beneath the arc volcanic front Several lines of geophyscal and geochemica

evidence are congstent with this interpretation, including a lack of degper dab seismicity
and relatively low concentrationsof highly fluid mobile elements (e.g. B) in Cascade arc
lavas. This raises a mgor problem of undestanding 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. Thusthe Cascades
is an excellent place to study water trangoort from the dab to the mantle and its role in
magma geneation. The oppotunity for MARGINS-EarthScope is to integrate
geochemical daa and geophyscal imaging that is sengtive to low dendty fluids melts
and/or hydrated mantle to better undestand these processes.

A related question is the fate of water stored in forearc serpentinite.  Geophyscal
evidence suggests that parts of the Cascadia forearc mantle are extensvely serpentinized,
congstent with strongshdlow dehydration of the subduded altered oceanic crug inferred
from theresults of thermal modding and lack of degper dab seismicity. Does this water
remain isolated within the forearc wedgeor does core flow cause serpentinized mantle
to be stirred back into highe tempeature parts of the wedge where the water may
contribute to magma formation? Downdragging of serpentinized mantle abovethe dab
interface will trangort it to higha temperatures and pressures untl eventudly the
serpentine breaks down. This breakdown may release fluid into the overlying hotter
mantle and trigge melting, or thewater may beretained in other hydrousphases such as
chlorite that are stable in the mantle to highe temperatures and thuscould trangport water
even deepe beforereleasing it into the overlying mantle.

Microplates

Many subdudion zones exhibit decoupling of convegence and along-arc migration of a
forearc microplate. Undestanding this behavior is essential for evaluaing seismic
hazard, and it may adso have an impact on patterns of uppe mantle deformation,
asthenogpheic flow, and the redistribution of fluids released from the subduded plate.
GPS pamanent and campagn measurements ove the past decade indicate tha the
Cascadia forearc is composed of a complex collage of microplates (McCaffrey et a., in
press). A large western Oregon block is rotating with relatively little internd
deformation whereas othe blocks are shortening to accommodae relative motion
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between the Oregon block and the North American continent, which indudes opening of
the Basin and Rangeprovince and shearing dlong Walker Lane Questionsconcern wha
controls the strength of these blocks, how deep they extend, how the presence of
microplates in the forearc affects arc volcanism, and how an undestanding of these
microplates provide a basis for undestanding the history of amalgamated terranes
elsewhere. Addressing these questionsrequires integration of a wide range of geologic
and geophyscal studies. For example, S-wave anisotropy is a primary tool to map
mantle flow, buthas poa spatia resolution. Resolution can beimproved througha layer-
stripping approach in which the effects of structure are progressively removed. Another
example is the need for geologic observationsto define changes that span a time-scale
tha islonge than thetime scale measured by geophyscal studies.

Segmentation of the Cascadia forearc into microplates appears to extend offshore, as
indicated by a nunber of different observations from the continental margin, and may
indudedeformation within the adjacent Juan de Fuca and Gordaplates. Studies of these
motionswould address SEIZE objectives, because they would facilitate implementation
of the suite of observationsneeded to test hypotheses ontheimpact of cruga structure on
plate interactions The congruction of the OOI-RCO facility will allow a platform for
offshore observation, complementing the onshore EarthScope facility. Coordinaion of
activities in this region enabled by MARGINS would facilitate identification of auxiliary
studies needed to maximize the vaue of the long-term observations provided by the
EarthScopePBO and the OOI RCO.

V0.2 9 4/16/07



