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I nvestigations Undertaken, Results

This grant helps support the operation 6fdAiRlat Obseratory PFO), providing a part of
the funding needed to run the 160-aaeility and to maintain the reference-standard instru-
ments there.(Other operational support is prded by SCEG matching funds fronsIO, and
AFTAC.) Thework done atPFOincludes establishing the most reliable record of crustal -defor
mation possible, something attained by operating the best instrunaaitdbla and by a system-
atic intercomparison of results from nyatypes of sensorsThe result is data thatv@ an accu-
rate record of strain and tilt changes in the area near the atmsgrisetween the acte San Jac-
into fault and southern San Andreasilt systems, and from this, a better understanding of the
mechanics ofdulting. PFOprovides high-precision strain data, used both for studies of the seis-
mic ¢ycle in Southern California and for comparison with other types of measurements of crustal
deformation, notably data from the giog SCIGN GPSarray

The pattern of strain accumulation continues to be similar to that seen in the past; the M
7.1 Hector Mine earthqual(1999:289:09) did not produce adarpostseismic signakigure 1
shavs the record from the NVBE laser strainmetever a recent period.(The coseismic d$et
has been remved). Itis clear that postseismic strains from Landers and from Hector Mine are
not similar: follaving the Landers earthquakve saw a hige and long-continued deformation
(0.04 microstrain after a da§.09 microstrain after 10 days, 0.17 microstrain after 6 monthbs); b
for Hector Mine the total response seems teehdecayed ery rapidly and amounted to only
0.02 microstrain at most)This certainly suggests that the immediate Landers-postseismic signal
was reither a local response to the shaking (similar in betmte) nor an déct from hulk
response closer to the earthgeiahut rather a dierence in behaor of the two fault zones.The
longerterm comparison will deslop over time.



The avard provides funding solely for operation of the obsgory including support for
power distritution, data recording, preliminary data-processing, and data digiriball fairly
basic actrities, hut all needed if the obsextory is to operatePat of the support is to eer the
expense of an undgraduate student to continue to create well-ediegdions of the data, under
the supervision of the PI(It remains the case that considerable skilled post-processing of the
data replacement equipment).
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Figure 1
Figure 2 shavs another kind of response measurement of the crust in southern California,

namely its response to the forcing from the earth tidieaias long ago pointed out (Beaumont
and Beger 1974) that gntemporal changes in elastic modulusuld be reflected in temporal
fluctuations in the amplitude and phase of the earth tides measured in the area, witeshe lar
signal being seen in the strain tidgsgure 2 showvs this amplitude and phase for the tle
(the constituent with the Igest signal-to-noise) am for the NWSE strain recordlt is clear
that despite the occurrence of aglarearthquak in the area of the strainmeter (Landers, at
1992.5) the tidal strains Y& $rown no significant change.

Strain, 10~6

Operation of the obseatory was lagely uneentful during the last yearwe did not ace
ary major difficulties with the &cility which is unusual.Since our electricity is pxaded by a
local agricultural cooperate (Anza Cooperative Electric) which has long-term contracts for its
enegy supply we havebeen undécted by the California peer crisis (fortunatelyso far). A
substantial impreement in the utilities hookup & needed for arxensve Infrasound Obsear
tory installed at PFO by DTRA, andaw paid for by themWith strainmeters under d@opment
at two other sites (Los Angeles andudta Mountain) the EW laser strainmetaaswised as a
test-bed for n@-design optics during much of this periog@ihis instrument, the EW laser strain-
meter at Fion, is scheduled for complete rematon in 2001/2002.The installation will be
completely rehilt with the hopes of achieng a data quality equal to that prded by the NW
SE strainmeter



Non-Technical Summary
This grant supports the measurement of ground deformation between the San Jacinto and
San Andreasalults using long-base laser strainmeters and long-base tiltm&tassenables us
to see small changes in the motion of the groura wery long times (days and years), which
may correlate with earthquae&. Sofar, the measurementsverot shavn ary unusual motions
except for those induced by the Landers and Hector Mine eartbgirak 992 and 1999.

Reportsand Data Availability

We havenot published anreports on the PFO measurements in the perieered by this
report. Ourdigital data (5-minute sampling, and 1 Hz for transients of interestjilalae by

contacting the P$ through the address al®
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PFO Strain Tides vs Time
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