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Abstract

StaticGPSobservationswere usedto monitor crustal motion alongthe SanAndreas
Fault near Hollister, California The points span both sidesof the fault. Three 60

minute GPSobservation sessionswere conducted, and the relative positions of

National GeodeticSurveymonumentswere preciselydetermined Thosecoordinates

were comparedto known monument locations (adjusted to NAEB3 in 1992 to
guantify the relative motion of the fault zone The distance and direction of the

tectonic motion in this region was calculated With the collected static data,

processedisingTrimble GeomaticOffice software,the studyregionwasobservedio

have movementof 1.223 feet (37.277 cm) (averaged)during the 22 yearsbetween
observationperiods Thisequatesto a movementof 0.0554feet or 1.69 centimeters

peryear

Field Reconnaissance

On January31%,2014 with the assistancef JacobAndresenthe 4 NGSmonuments
were locatedusingthe NGXata sheetsfor eachpoint. Theywere then clearlymarked
to be visibleuponreturn. Anyoverheadobstructionswere notedto be includedin the
observationplanning

Positional Computations

Thefiles collectedin the field were then imported into TGO Thebaselinedor similar
observationswere computed,resultingin the determined coordinatesof eachpoint
In Latitudeand Longitude Thecoordinatesfor Taylor6 & 7 were fixed. Thiswasdone
to showthe Pacificplate movementwith respectto the North Americanplate in the
fault zone The coordinates were then adjusted with ephemeris data (corrected
satellite positions)to increaseaccuracyof the point positions

Project Background

The SanAndreasFaultsystemis a right-lateral strike slip fault that that extendsfrom
the SaltonSeato the SanFranciscdBayarea Thisfault is causedby the boundaryof
the Pacificand North Americantectonic plates The Fault has zonesthat are locked
and that creep Surfacedisplacementcan be monitored to determine accurate

locationsof surveymonuments
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Observational Planning

Using the Planningtool in Trimble GeomaticsOffice (TGO),the satellite visibility
diagramswere createdto planthe three observationsessionsThisis doneto ensure
the most availablesatellitesare used while collectingdata. The obstructionsto the
pointswere includedto ensurethe minimum of four satelliteswere available
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Comparative Analysis
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Coordinatesof the North Americanplate side of the fault were fixed. Fromthis the
coordinatesof the points Taylors & 8 arecomparedfrom the 1992adjustedpositions
andcomparedto the 2014observations Fromthe comparisonof the point locations,
the movement was averagedin both distanceand direction. This showsthe fault
motion in this area

Project Area
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Near the DeRoseWinery, 8.8 miles south of Hollister, California, four National
GeodeticSurvey(NGSmonuments(Taylorb, 6, 7, & 8) were setin 1957. Theywere
originally Purposedto monitor movementin the area, and two points lie on either
sideof the fault zone Thepoints havecoordinatesthat were adjustedin 1992

Data Acquisition

On February28", 2014 JacobAndresen,Alex Frantz,and Touko Vue assistedin the
collection of the data. Usingfour Trimble R8 receivers,the points were observed3
times,startingat 8a.m. 10:30 a.m. and 1:30 p.m. with staticGPS

Conclusion

Datacomparisonshowsthe fault shifted an averageof 1.223feet (37.277 cm) with a
bearingof N 45° 50' 44.037' W In the 22 year period. Thecreepof the fault in this
areawasdeterminedto be 0.0556feet (1.694 cm) per year Theresult is consistent
with the 1.2397feet (37.786 cm) of displacementestimatedby the HorizontalTime
DependentPositioning(HTDPutility providedby the NGS

Theuseof static GPSbservationgrovidefor precisedeterminationof point location
GP3s commontoday asit Is costeffective,accurate,and allowspositioningin nearly
Inaccessibl@areaspossible

More detailed planningand more time would have allowed for more reliable data;
however,the positionsare within 95%confidence




