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Project Objectives and Approach

This projectprovidesfield observationgritical to anunderstandin@f fault processes
associatedwith earthquakesalong the San Andreas and Sierre Madre faults.
Continuoushigh precisionandhigh resolutionboreholetensorstraindataprovide an
essentialcomplementto long baselineinterferometrystudies(limited to sampling
intervals of weeks), GPS studies, and seismic characterisation of faults.

The projectcontinuesa programof maintenancandanalysisof deepboreholetensor
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assessingtrain ratesand consequenearthquakerisk, as well as investigatingfault
processeassociatedavith earthquakereparatiorandpostseismigelaxation.Dataare
made available in near real time in the USGS Menlo Park computer system
(thebeach:/we/mick/BASEDATA)Thesedatasupplementong baselinesurveydata,
and permit real time monitoring for short term strain phenomena.

The immediate objectives of the project are

* Maintenance of uphole system integrity at 2 Southern Californian sites, with repair
or production of replacement uphole electronics if necessary.

* Manual preparation of raw instrument data for permanent archive.

* Analysis of continuous unique low frequency shear strain data (30 minute samples)
and modelling studies based on the constraints of these data

* Near real time alert response to the earthquake studies community when necessary.

» Archive of processedlatafor accessby the earthquakestudiescommunity,and
provisionof near-reatime automaticallyprocessedatafor inclusionin publically
accessible web pages linked to the USGS web datasets.

The projectis carriedout in parallelwith maintenancef six further sites(SanJuan

Bautista, along the Hayward fault and near Parkfield) in Northern California.

Investigations & Results

The Coldrooksite is situatedin the San Gabriel mountains,and togetherwith three
USGS operatedborehole dilatometersforms a 4 instrumentarray in the region
between the SierfgladreandSanAndreasfaults. The Coldbrookdatasets now two

yearsin length, and boreholerecoveryprocessegvidentin the datain the form of

exponentiakignalswill be removedafterthetime seriesis a sufficientlength. Raw
dataprocessednto horizontal strain componentds shownin Figure 2. The large
deviation in the datain February1998 was due to extremely high rainfall with

consequentiandslip activity near the site. The changein shear strain Gammaz2
gradientfrom Marchto Junel998is not associatedvith rainfall, andis also present
on the Chantry dilatometer 15 km to the southwest.
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Figure 2 Raw data processed into areal and Figure 3 Pinon Flat strain data
shear strains Gammal,Gamma2 from

Coldbrook in the San Gabriel mountains.

Curing exponentilas are evident in the data,

and after sufficient time (2-3years) will be fitted

and removed from the data series.
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Data from the Pinon Flat BTSM instrumentare shownin Figure 3. The major
featuresarea changein both arealandshearstrainratein 1988-89,andthe offsetin

straincoseismiawith the Landersearthquaken 1992. The changeof ratein 1988-89
is alsoevidentin the long baselindaserstrainmeteiat PinonFlat. A largechangen

strainrate during 1998 is also clear, and during 1999 we shall be comparingthese
datawith thelaserstraindataif thesebecomeavailable(no regularlymaintaineddata
archive is provided for the laser strainmeter data).

Data Availability

Archivedstraindatafrom the Californiansitesis storedin both raw componenform,
andasprocesse@realandshearstrains.A regularlyupdatedarchiveof datahasbeen
maintainedn the USGSMenlo Parkcomputersystemsince1988.This datais stored
in binary files with appended header information (USBG@&tle” format).

Datais accessiblein thebeach:/we/mick/BASEDATA. Automatically processeahear-
realtimedatais availablein thebeach:/we/mick/QUICKCHECK for userswith access
to USGS plotting softwarexjp”, and via the USGS crustdeformationweb pagesn

graphicalform. Home pagefor accesgo all web datafrom boreholetensorstrain
instruments is http://www.dem.csiro.au/~rossg/straincal/straincal .html

For information on archiveddata,contactDr. R. Gwyther (+617 3212 4586, email:
r.gwyther @cat.csiro.au) or Dr. M.T. Gladwin (+617 3212 4562).
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This projectprovidesfield observation®f horizontalstrain changesver timescales
from minutesto years, which are critical to an understandingof fault processes
associatedvith earthquakeslongthe SanAndreas and Sangabriel/ Sierre Madre
fault systems. The projectcontinuesa programof maintenancendanalysisof deep
boreholetensor strain instrumentationinitiated at Pinon Flat in late 1983, and a
further deploymentin the San Gabriel mountainsregion (Coldbrook) in 1996.
Continuoushigh precisionand high resolutionboreholetensorstraindataprovide an
essentialcomplementto long baselineinterferometrystudies(limited to sampling
intervalsof weeks),GPSstudies,and seismiccharacterisatiomf faults. This project

runs in parallel with a maintenanceproject covering six further instrumentsin
Northern California.



