U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

The Northern California Seismic
Network Bulletin
January - December 1992

by
David Oppenheimer. Fred Klein

Jerry Eaton, and Fredrick Lester!

Open-File Report 93-578

This report is preliminary and has not heen reviewed for conformity with U8 Geoe-
logical Survey editorial standitrds. Any use of trade, product or firm names s for de-
seriptive purposes only and does not imply endorsement by the 118, Governmenl

1993

! Mento Park, CA 93023




The following team of analysts, engineers, geophysicists, computer scientists, and technicians made essential contribu-

tions to the operation of the Northern California Seismic Network:

Greg Allen
Harley Benz

Alex Bittenbinder

Barbara Bogaert
Tom Burdette
Fred Butler
John Coakley
Charles Daiss
Bruce Davies
Bob Dollar
Jim Ellis

Don Farrell
Fred Fischer
Doug Given
Wes Hall

Dave Hill
Barry Hirshom
Tom Jackson
Gray Jensen
Jack Kempe

Al Lindh

Alex Locquiao
Hal Macbeth

Bob McClean
Nan MacGregor-Scott
Gonzalo Mendoza
Andy Michael
Paul Reasenberg
David Reneau
Sharon Reynolds
Sam Rodriguez
Moses Smith

Bob Somera

Sam Stewart

Eric Tofsrud

Jack Tomey

John VanSchaack
John Vidale

Allan Walter
Steve Walter



Table of Contents

IIMTOGUCHON «..eevcrvrvrrrivresreressenssnsasssenssssessasessssssasrasesestrssasesresesssetisstessssssess isossossssonsstsossonsessass sestsns st rassssasssessesrssrosssntoasosrens 3
INEEWOTK OPEIALIONS .....cveveeeeesereeraceereenaresesssassnsistsssensesessesssssnsasasssssissssmastsssssessssssassss assasasasanss sesesesseosscassssssiess st onssssasssssasins 3
EArthQUAKE CALAIOG «....ecveeneeenrerserenerereesencsontecriscsrssesesemssstsssssssssessssssnssesssssssssssssesssassasassessssssassssesssstssassstsssessssracasassstasases 12
Data ACCESS ANA ATCRIVAL ......coveeererrivneiesrerserteressesresseresseseosestsssuesesorsesesrastasere esetsas trsesssssssssassssss osbessersesasassasnasasossassens 12
INEIWOTK RESPOTISE.......vecveveresrsarcasercacssocnraemsssmseasessssssssstassssesssssstsnssssssassanmssesasossesessassssssssassssssasssesonstanasessastasassssnssnsesestonss 28
SYNOPSIS Of SCISITUCILY .o.vvrvereerieremeeerrerreeeseseeseeaessearerratserssensesssststss e sasossasenssstosesssssonsmssnsns st susassnemsssssassassrassasasssssasssasacs 30
CAPE MENAOCINO. ....cereerrernrueeeereereisesemenersssensssecsesstssssestasssassissseas s es sesasssssssassssssssassstesssassssssnss e sntansassssssssnssssssenasosasssas 30
SRASIA ANA LASSEI...uveererereeeeeereienrreraesersaessseesmsasstarasessssenseeserantsaosessssasosssaars sasssss stssesnssisassssssnsetnssensesneresessasnsasansaseses 31
Coast Ranges n0rth 0f S.F. BaY....iciiiiicnnnninininiiciii s e ssesses st sasssss s sassessesesssssens ssasssssasasassasasonss 31
The Geysers - LOWET ClEar LaKe.......cocvececeernrerosniirereessioncomierssestosesssssessmassss stssssnssssmssssssassscasssessassssessonenssssssassssssass 31
Central Califomin COaSE RANGE ....cvveeiniriereere v ettt sesr et senraes et ossssstssasstsassessossasssnssassssssssasssssssssssssnssissnesses 31
Loma Prietl - 8. F. PERINSULA ....veeeierei ettt et s e st msa e sme st enesns ses s easemeessmnssbsbensessscnssbusasssisssnssnsen 31
San FrancCiSCO EASEBAY .......ccccvvierieiieroriseetrcerestesneersssescrcsssesessosesssessssesssasstssssesessenesssss aesssssnenmesssnentsacstssssnssesssas 31
Creeping SAN ANATEEAS ......ccceeceerinricstsniiiseseststsenssstesssieassossestsseos shssssssisssstsress hsssssentasessassas sassastensnssssessssessnnssresesnsse 32
PATKIIBIA ...t et ee e et et srsne e e se e s ase s s e st va st soseeansee s esssbeesaar s ae s armtenssese st aeraeeesns canarenstontenste 32
Western margin Of the S, CEnIal VALEY.........o v ctrerteecete s seete st st escasesssassesses s ssessesassee seesesresaressasassassns 32
Central Valley/Western SIEIMa INEVAGA .....vcveiviieieiiieieerecceeereriereies s erseniestesas st srassesssssasssessassansasassansessassas sressassen 32
100E VAHEY CAldEr...ucieiieeeeceee et steeeete st e eeeaeseesessteeiesseaseses e resses e essansanses sesensssssssssasssssenssansessesarsnensansesnssasans 32
Central/SOuthern SIEITA NEVAGA .......cciiieireeieeect s cee e st stas et sresetasses et asassassesnessass saessstassssensssessensssessrssaen 32
CAMTIZO PIAIN ..ot eteete et eeescestesesasssesstabes et ste e b sessessstsssssbssasatess snsnsassnsesensssssasesessstsesatessesesessnstessrsnsresnesen 32
BIDHIOBIAPRY ..ottt ettt s esese e et arsesre s seseae s tr et s eas e ebeu et sa e R e et SR s re et s st reeseseessnrne et saetesrase 41
ACKTIOWIEAZIMIENIS ...ttt st et se e b st ests e e st esesesesaeas se st sentessssasssasssnsssses sessssnss serassasesesssssasesensansrsanen 42
Appendix A. The UCB/USGS SeiSmOIOZY Data Cener .......cccviivviieeeeerereeerssariseereseneeeese et sesessssssssesssesssssassssssssssmsns 43
Sample session (0 the UCB/USGS Seismology Data Center. ... .ouiuicievriiriiririerieeeeeesseeseeeeeeesseeseeeeeseeemeeessesesesseeseesnae e
Help fIIeS At the QALA CENLET ... oottt ettt e steec et et stsseaeeescre e s s essse et asesesarssesbasasnesabesssssssssnssssensnsntrerrabenes 45
List of Tables
Table 1. Station Locations, Attenuations, Components, and Magnilude COrrection FaACtOrS........vmueeeeeeeereerevereeeeereeens 7
Table 2. Summary of Seismic Stations Reorded by the NCSN ..ot ee et e esesee e ees e eeeesessssensaen 11
Table 3. Network Changes i 1992.........ovieeerereriieeeecteteretctsee s es e et et s ss st see e seens e eessaeesmseesesssenesessenenns 11
Table 4. Gradient P-VeIOCILY MOGEIS .......oovueueeereeeiiie ettt e oot e een st seeeses e eeenesesaesesessasans 17
Table S. Seismic S1a60N TrAVEIME COMTECHONS ...ouvovvveiveereeieeererieeececreeeeeeeseeeresoeeesese e eeeeeesseses e eeseseesaressssesssassmnns 19
Table 6. USGS Instrument RESPONSE PATAMELETS .......cucvvivivereerietceeee ettt eeiee s ssseste e ssems e eeeseenensetseeessemss e s senen 29
Table 7. M>3.5 Earthquakes Recorded during 1992 by the U.S.G.S. in Menlo Park ..o 37

List of Figures

Figure 1. Seismic stations recorded by the NCSN during 1992 ............o.oouomiom oo eeeeeeeeeeeeeeee e eseeesesesmesessenen 4
Figure 2. Seismicity recorded by the NCSN during 1992..........oomoiioeimiceeee oo vee et eee oot eeesee e s s ses s saees 13
Figure 3. Boundaries of 10Cal VEIOCILY TEZIONS w..vuvevuuieerrieiiiieiiesisctsiece et eeeee et s esssese s seeesse s eeesese e ses e eeseeenseeensaees 14
Figure 4. Amplitude and phase response OF NCSN ..ot iscs et e csensses et es e ee ot ee s sensessmseee 28
Figure 5. Boundaries of seismicity regions diSCUSSCA 1 IEXE..........meeueeeierieieeceeeereereeseeeeeeteseeeeesssesesseeeesess e s s seses e seens 33
Figure 6. Seismicity of the Cape Mendocino earthquake SEQUENCE ..............wewviueeveeeeraceeaeeeeeeses e ses s reeeseesoeresessesans 34
Figure 7. Time-hiSIOZrams Of SEISIECILY ..oovueiereiiiivietieecee ettt ettt e eeeeeees e e ees e ee s s seseeseesseeoen 35

o




Introduction

Since 1967 the U.S. Geological Survey has operated the Northern California Seismic Network (NCSN) to provide earth-
quake data for a wide range of research topics and hazard-reduction activities. In addition to regional earthquake monitor-
ing, the network has played a role in advancing studies of earthquake forecasting, fault mechanics, tectonics, volcano
hazards, earth structure, and geothermal phenomena. A review of the research derived from data recorded by the NCSN
and a complete bibliography can be found in Oppenheimer et al. (1992). This bulletin documents the status of the network
for 1992 and reviews highlights of the year’s seismicity.

Network Operations

The Northern California Seismic Network is designed to detect all local earthquakes having signal strength above the
background level of microseisms. The network configuration was motivated by the need to monitor active faults and vol-
canoes with a station density sufficient to determine the focal depth of shallow (0-15 ki) crustal earthquakes. Depending
on the concentration of stations in a region, the magnitude (M) level at which earthquake detection is complete varies
from approximately 1.4 in pars of the central Coast Ranges to 2.6 in the Klamath Mountain range. However, earthquakes
with M<1.0 are routinely detected throughout the network. The network in 1992 operated 359 stations, and recorded an
additional 56 stations operated by other networks (Tables 1 and 2; Figure 1). During 1992 eight new stations were in-
stalled, and four were removed (Table 3).

Earthquake detection and location occurs on two independent data acquisition systems, the Real-Time-Picker (RTP) and
CalTech-USGS-Seismic-Processing (CUSP) system. The RTP is a parallel microprocessor system developed by the
NCSN (Allen, 1978, 1982) which measures station arrival times and coda-durations from all of the stations in the network.
This information is then associated to calculate earthquake origin times, locations, and duration magnitudes. The RTP lo-
cations form the basis of the NCSN earthquake notification sysiem that automatically alerts seismologists within minutes
of the occurrence of any significant setsmicity. Unlike the CUSP system, no seismograms are retained.

The same data are processed through the CUSP system, a complete earthquake detection, location, and data management
system originally developed by Carl Johnson of the California Institute of Technology and subsequently enhanced by sci-
entists from the Southern Caitifornia Seismic Network (SCSN) and NCSN. The CUSP system digitizes 512 channels of in-
put at 100 samples/sec with 12 bit A/D resolution, detects earthquakes, demultiplexes the digital data stream, and tags
each “trigger” with a unique identification number for data management. The system then avtomatically computes the P-
arrival times and coda durations, locates the earthquake, and “posts™ the earthquake for review by seismic analysts. The
analysts examine the digital seismograms on computer screens and revise the parameters as necessary to properly locate
the earthquake. Subsequently the digital seismograms and earthquake locations are stored on magnetic and optical media
for later research. In addition, a continuous digital recording of the entire network provides a backup. The combined pow-
er of the CUSP, RTP, and backup tape systems ensures complete recording of ongoing earthquake sequences.

Because of monitoring responsibilities, the NCSN has taken considerable efforts to operate their earthquake detection sys-
tem with a high degree of reliability. Electricity for the computers and portions of the microwave telemetry system is sup-
plied through an uninterruptable power supply with standby emergency power backup. critical hardware is seismically
braced, and earthquake acquisition and monitoring functions occur simultaneously on backup computers. The NCSN also
operates software that antomatically notifies the seismologist on duty if seismicity exceeds pre-established criteria or if
the computers malfunction.
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Table 1. Station Locations, Attenuations, Components, and Magnitude Correction Factors

Name IRIST  Latitwde  Longilude  Comp# Ain! AMtcmmAM‘;,,,,p Name IRIST  Latitude Longitude  Comp* Attn! AMI“,‘;u /\th,p Nome BUST  patiude  Longitde  Comp* Alnt AM‘mAM3,m],
Code (deg min) (degmin) Code (UB) Code (deg min) {degmin) Code (dB) Code (deg min)  (degmin) Code (dB)
AAR NC 39 1657 121 153 VHZ 24 -0.06 -0.18 BSM NC 36 2300 121 2567 VHZ 18 0.04 -0.10 VLE 42
AAS NC 38 25.80 121 651 VHZ 18 0.14 0.28 BSR NC 36 3999 121 3112 VHZ 12 0.09 0 CSP NC 37 5745 122 1865 VHZ 23 026  -0.31
ABI NC 39 992 121 1147 VHZ 18 0.28 0.13 VIZ 48 014 007 CST NC 37 3835 121 2989 VHZ 12
ABR NC 39 811 121 2921 VHZ 24 <0.18 -0.10 VLN 42 ~0.04 0.02 CSV NC 37 5188 122 0.6 VHZ 24 034 024
ADW NC 38 2635 120 50.89 VHZ 12 u.19 0.18 VLE 42 .08 0,10 CVA NC 37 37.10 121 4549 VHZ 138
AFDY NC 3 5688 120 5834 VHZ 6 0.37 0.30 BVL NC 36 34.51 121 1134 VHZ 6 006 008 CVL NC 37 3758 12) 50.14 VIZ |2
AL NC 39 251 120 4748 VHZ M 009 017 BVY NC 36 4496 121 24.80 VIZ 6 0.20 0.38 CvP NC 37 5304 122 1332 VHZ 18
AR NC 38 4754 121 2091 VHZ 24 -0.26 <015 CAD NC 37 983 121 3755 VI 18 0.11 0.00 VLN 42
AHR NC 38 51,26 121 423 VHZ 6 0.29 0.29 CAl NC 37 51.68 122 2577 VIIZ 18 on -0.05 VLE 42
ALA NC 3% 3400 120 5237 VHZ 12 0.36 0.27 CAL NC 37 27.07 121 4795 VH/. 12 0.25 0.33 CYB NC 37 48,68 122 21,65 VIIZ 24
ALN NC 38 5578 121 17.27 VHZ 24 002 -0.04 VLZ 48 0.18 0.22 VLZ 48
AOD NC 38 36.89 120 4371 VHZ 12 0.24 0.19 VLN 42 0.25 0.21 VLN 42
AOIl NC 39 2252 121 1536 VHZ 18 0.17 0.0 ‘ VLLE 42 0.25 0.24 VLE 42
APR NC 38 52,62 121 13.03 VHZ 6 0.29 0.40 CAO NC 37 2096 121 3196 VHZ 12 0.19 0.27 GAC NC 38 5237 122 51.73 VHZ 12 042 0.46
ARJ NC 38 41.19 120 57.38 VHZ 12 0.28 0.23 VLZ 48 0.18 0.2t GAR NC 38 5731 122 15.13 VHZ 2 -0.30 0,02
ARR NC 38 4592 121 1031 VHZ 12 0.52 0.45 VLN 42 0.29 0.49 GAX NC 38 4265 122 4530 VHZ 12 0.43 0.28
ASM NC 38 4940 120 41,00 VHZ 18 010 -0.05 VIE 42 0.34 0.20 GBD NC 39 2652 123 1855 VHZ 18 0.0t 0.06
AVR NC 39 147 121 1625 VHZ 6 0.39 0.3 CBR NC 37 4897 122 372 VHZ 18 0.09 0.07 GBG NC 38 4884 122 40.76 VHZ 18 0.09 0.14
BAP NC 36 1055 121 3856 VHZ 18 0.00 -0.17 VIN #2 023 0.15 GBM NC 39 BS1 122 29.64 VHZ 18 0.24 0.34
BAV NC 36 3875 121 1.79 VHZ 12 022 0.27 CBS NC 37 3906 121 3843 VHZ 18 035 -0.17 GCH NC 39 2303 123 31.28 VHZ 12 017 0.23
VILZ 48 0.16 0.16 CBW NC 37 5545 122 640 VHZ 18 017 007 GCR NC 38 46039 122 4292 VHZ 12 046 0.44
VLN #2 .27 0.11 CCO NC 37 1546 121 4035 VHZ 12 0.05 0.08 GCV NC 38 4618 123 083 VHZ 12 0.24 0.20
VIE 42 0.30 0.17 CCY NC 37 3310 122 545 VHZ 18 0.32 0.24 GCW NC 39 785 123 455 VHZ 12 0.27 0.28
BRG NC 36 3470 121 231 VHZ 18 039  -021 CDA NC 37 4380 121 4370 VHZ I8 Gne NC o 38 4603 123 1431 VHZ 12 0.17 0.07
BBN NC 3 30.57 121 457 VHZ 6 030 -0.04 CDO NC 37 4380 121 50.17 VIZ 24 038 0.3l GDX NC 38 4846 122 47.63 VHZ 12 0.55 0.57
BCG NC 36 4255 121 2060 VHZ 18 0.01 0.07 CDU NC 38 178 122 005 VHZ 24 0.72 -0.47 GGP NC 38 4588 122 50.65 VHZ 18 022 0.25
BCW NC 36 1840 121 3396 VHZ 18 0.17 -0.05 CDV NC 37 3398 121 4081 VHZ 12 0.40 0.40 VIZ 48 0.20 0.18
BEH NC 36 39.88 121 1045 VHZ 18 -0.19  -0.14 viZ 8 0.1] Q.11 GGU NC 38 5139 123 29.87 VHZ 18 0.30 0.16
BEM NC 36 3968 121 576 VHZ 12 0.01 -0.05 CGP NC 37 3872 122 062 VHZ 18 GHC NC 38 3636 123 1L.81 VHZ 12 0.31 0.21
BHR NC 36 4367 121 1583 VHZ 18 -030 -0.13 CLC NC 37 4428 122 383 VHZ 18 -013  -0.20 GHG NC 39 7,70 122 4947 VHZ 12 v46 051
BIC NC 36 32.82 121 2356 VHZ 6 0.28 0.20 CMC NC 37 4688 122 1055 VHZ 24 -022 .015 GHI, NC 39 243 123 112 VHZ 6 047 0.48
RIO NC 36 3665 121 1881 VHZ 12 0.21 0.14 CMH NC 37 21.57 121 45.38 VHZ 18 0.08 0.08 GHM NC 39 2974 122 5580 VHZ 12 0.31 0.43
BLR NC 36 3996 121 1636 VHZ 12 -0.33 <0.07 CMJ NC 37 31.25 121 5223 VHZ 12 0.15 0.12 GHO NC 39 267 123 3241 VHZ 12
BMS NC 36 3978 120 4151 VHZ 12 000 -0.05 CML NC 37 2864 121 39.09 VHZ 18 0.33 0.24 GHV NC 39 510 122 4406 VHZ 18 0.32 0.28
BPC NC 36 3432 121 3156 VHZ 12 020 -0.16 CMM NC 37 2734 121 29.62 VHZ 12 0.33 0.29 GMC NC 38 47.56 123 7.80 VHZ 12 0.42 0.30
BPC NC 36 3432 121 37.56 VI.N 42 0.7 <015 CMN NC 37 3765 121 4250 VHZ 12 GMK NC 38 5817 122 47,22 VHZ 12 001, 0610
BPI NC 36 2940 121 10.11 VHZ 6 0.30 0.22 CMO NC 37 48.68 121 4815 VIIZ 12 09 002 GMO NC 38 4261 123 859 VHZ 6 0.44 0.42
BPO NC 36 1372 121 46,00 VHZ 12 CMP NC 37 2146 12§ 1851 VIIZ 18 0.19 0.11 GNA NC 39 11.85 123 37.85 VHZ 18 -008  -0.12
BPO NC 36 1372 121 4600 VLN 12 CMR NC 37 3568 121 3822 VHZ 12 0.15 0.13 GIPM NC 38 5085 122 56.78 VHZ 18 027 0.14
RPR NC 36 2442 121 43.77 VHZ 1% 003 -0.13 COS NC 37 30,51 121 2244 VHZ 18 0.25 0.12 GRO NC 39 5504 122 40.23 VHZ 12
BRM NC 36 5070 120 49.40 VHZ 18  -026 -02i CPl NC 37 5933 122 1288 VHZ 18 GRI' NC 38 5632 122 40,18 VHZ 12 0.14 0.16
BRV NC 3 2549 121 110 VHZ 18 -0.13 0.02 CPl. NC 37 325 121 52.64 VHZ 18 028 09 GSG NC 38 5203 122 4258 VHZ 12 007 -0.02
BSG NC 3% 2483 121 1522 VHZ 18 0.14 0.06 CPM NC 37 5694 122 2a46 VHZ A GSN NC 38 5643 123 11,50 VHZ 12 0.24 0.13
VIZ 48 0.02 0.7 CRP NC 37 5475 121 5433 VIIZ 24 029 029 GSS NC 38 42,12 123 081 VHZ 12 030 016
VLN 42 0.14 0.09 CSA NC 37 4042 121 4225 VIHZ 24 GTS NC 39 1870 122 36.15 VIZ 12 029 036
VLE & 0.14 0.09 CSL NC 37 4346 122 .10 VHZ M GWK NC 39 3,12 122 2946 VHZ 12 0.2 0.32
BSL NC 36 4653 121 2096 VHZ 24 057 -038 VIN 42 GWR NC 39 1243 {23 17.99 VHZ 18 0.8 0.21



Name IRISY  Latitude  Lopgltude  Comp? Altn! AM‘C‘,&,AM‘“,,", Nome IRIST  Latinde  Longitude  Comp* Aun! AM‘m‘hAM*,,..,', Name IRISY  Lutitude  Longitude Comp* Attnf AM*LWAthm,

Code (deg min)  (egmin)  Code  (UB) Code (deg min) (degmin)  Code (dB) Code (deg min) (degmin) Code (dB)
HAZ NC 36 53.08 121 3545 VvVHZ 1% 0.18 0.29 JHI. NC 37 654 121 4999 VHZ 18 0.29 0.49 KIP NC 39 4852 123 2883 VHZ 6 0.31 041
HBT NC 36 51.01 121 3304 VHZ 24 0.04 0.26 JHP  NC 37 2665 122 1809 VHZ 18 0.16 -0.10 KJJ NC 40 1486 124 1841 VHZ 18
VIN &2 -0.06 0.16 JNR  NC 37 2068 122 1209 VHZ 18 KKP NC 40 875 123 28,10 VHZ 12 028 0.27
HCA NC 37 1.52 121 2902 vHZ 12 0.04 0.06 JLX  NC 37 1211 121 5917 VHZ 18 0.1 0.06 KMiP NC 40 2504 124 721 VHZ 18 0.08 0.04
HCB NC 36 55.88 121 39.63 VIIZ I8 -0.24 -0.14 IMG NC 37 3822 122 2843 VHZ 18 0.12 0.13 VLN 42 -0.11 -0.36
HCO NC 36 5325 121 4249 VHZ 18 053 -031 IMP ONC 37 2733 122 993 VFZ T2 -0.34 -0,05 VLE 42 -0.08 -0.30
VIZ 48 053 025 VEN 72 046 -0.33 KOM NC 41 1673 123 27.13 VIHZ 6 043 042
IICR NC 136 5746 121 3501 VHZ 12 0.28 0.28 VFE 72 052 -032 KPP NC 40 2076 123 2173 VHZ 12 0.30 0.35
DL NC 36 50.12 12] 3864 VHZ 12 0.22 0.18 INA NC 37 1062 121 5068 ViZ 36 008 -0.01 KRK NC 39 3377 123 1093 VHZ 12 0.25 0.41
[IER NC 36 479C 121 4264 VHZ 24 054 014 VFZ 72 038 .02 KRM NC 41 3131 123 5431 VHZ 18 028 0.24
HFE NC 36 59.00 121 2409 VHZ 18 0.07 0.04 JM. NC 36 58.62 121 4993 VHZ 18 -069 -037 KRP NC 41 949 124 138 VHZ 12 0.23 0.46
HFP NC 36 4522 121 2943 VHZ 6 0.39 0.49 PP NC 37 1580 122 1278 VHZ 12 024 0.00 KSC NC 42 2064 124 988 VIZ 18
HGS NC 37 575 121 2683 VHZ 12 0.25 0.18 JIPR  NC 37 4770 122 2843 VHZ 24 -0.25 -0.35 KSM NC 40 1115 124 1048 VHZ 12 0.06 0.21
HGW NC 37 1.02 121 39.20 VHZ 12 0.27 0.23 IPS  NC 37 1194 122 2090 VHZ 18 019 -0.M KSP NC 39 31.04 123 3009 VHZ 12 0.22 037
HIG NC 3 4788 121 3443 VHZ 12 0.30 0.44 JRG NC 37 222 121 57.87 vHZ 18 -036 -0.24 KSX NC 41 49.85 123 5255 VHZ 12 0.44 (.33
IS NC 3 4899 121 1792 VHZ 12 0.08 0.16 JRR NC 37 327 121 4361 VHZ 12 0.22 0.17 Viz 8 017 0.04
HEP NC 36 53.07 121 1849 VIZ 12 0.19 0.37 JSA NC 37 3495 122 25.03 VHZ 18 018  -0.02 KTR NC 41 5452 123 22359 VHZ 12
HMO NC 36 36.03 121 5506 VHZ 18 0.24 0.01 JSB ONC 37 4074 122 2380 VHZ M LAS NC 41 3596 121 3460 VHZ 18 0.36 0.12
HOR NC 36 55.03 121 3046 VHZ i8 -0.54 -0.11 ISC NC 37 1707 122 742 VHZ I8 0.04 0.06 LBF NC 41 2082 121 5342 VHZ 12 0.06 -0.05
P NC 36 51.38 121 2437 VHZ 36 0,80 -0.60 JSE NC 37 2431 122 1055 VHZ 24 -0.21 -0.16 {BK NC 41 505 122 3991 VIIZ 6 032 0.27
HPL, NC 37 343 121 1740 VHZ 18 0.31 0.23 VLZ 48 0.25 -0.08 LBP NC 40 19.10 122 52.88 VHZ 12 062 0.55
vz 48 0.30 0.26 VIN 2 010 007 ICF NC 40 2048 121 3144 VHZ 18 004 -024
VEN 42 0.43 0.27 VIE 22 0.09 0.17 LCM NC 40 879 121 31.26 VHZ I8 -0.20 -0.22
VIE 42 0.30 0.23 ISG NC 37 1696 122 3u0 VHZ 18 023 -0.08 LDOB NC 40 2590 121 47.08 VHZ I8 -0.16  -0.21
HQR NC 36 50.02 121 1276 VHZ 18 0.17 0.15 JSJ NC 37 2003 122 548 VHZ M 053 0.4 LGB NC 41 2000 122 11.20 VHZ 12 -0.23 -0.17
vViz 48 0.03 0.07 JSMONC 37 1274 122 10.06 VHZ 18 0,06 -0.08 1LGM NC 41 3598 21 5011 VHZ 12 0.00 -0.06
VIN 2 0.11 0.00 JSS NC 37 1017 121 5S84 VHZ 18 0.9 0.07 LGP NC 40 5475 122 49.72 VHZ 6 0.35 0.29
VIE 42 0.11 0.05 SSTONC 37 1241 121 4784 VIHZ 12 0.02 0.04 LHC NC 40 4830 121 3084 VHZ 24 001 <0.28
HSF NC 36 49.03 121 29.81 VHZ 18 -0.18 -0.02 JIG NC 37 L1701 121 5258 VHzZ 18 .41 -0.24 LHE NC 41 37.71 122 1383 VHZ I8 0.09 -0.05
HSL NC 37 116 121 513 VHZ 18 -0.19  -0.23 JUC NC 37 007 122 291 VHZ 12 0.08 0.04 LHK NC 49 2612 121 1667 VHZ 12 0.12 -0.17
HSP NC 37 691 121 3094 VHZ 12 -0.03 0.01 . JUM NC 37 9.65 121 5386 VLZ 36 0.10 0.07 LME NC 40 3227 121 3421 VHZ 24 -0.11 -0.58
JALL. NC 37 950 12] 5082 VHZ 18 0.06 0.02 VFz 712 010 .07 LMH NC 41 3474 121 3944 VHZ 24 016 -04l
JBC NC 37 962 122 157 VHZ I8 0,14 0.27 KBB NC 40¢ 11.82 123 51,00 VHZ 12 0.02 0.06 LMP NC 41 2925 122 928 VIZ 12 -034 -0.26
JBG NC 37 2052 122 2034 VHZ 24 030 015 KBN NC 39 5356 123 1164 VHZ 12 034 0.33 LPD NC 41 1172 121 4176 VHZ 18 008  -0.10
Bl NC 37 7.69 122 1008 VHZ 18 0,14 0.12 KBR NC 40 4379 123 57.34 VHZ 12 0.36 0.25 LBG NC 40 872 122 41,20 VHZ 12
VIN 42 0.21 0,20 KBS NC 39 5507 123 35.68 VHZ 12 0.11 0.14 LPK NC 41 27234 122 30.05 VHZ 6
VIE &2 0.23 0.22 KCP NC 39 4123 123 3484 VHZ 18 00 0.01 LRB NC 40 860 122 3340 VHZ 12
JBM NC 37 19.09 122 906 VIZ 12 0.06 0.22 VIZ 48 -0.10 LRD NC 40 2778 121 27.85 VHZ 12 028 -0.33
2 NC 37 107 121 4905 VHZ 18 -0.63 -0.44 KCR NC 40 2558 123 49,11 VHZ 12 0.27 0.23 VIZ 48
JCB NC 37 671 121 4133 VHZ 12 000 -0.10 KCS NC 40 3226 123 30,76 VHZ 12 LRR NC 40 2798 121 37.78 VHiz 18 -021 -03)
ICH NC 37 31.02 122 2256 VHZ 18 KCT NC 40 2855 124 2018 VHZ 18 0.01 0.00 VILE % 007
VLN 42 KFP NC 3 3835 123 2544 VHZ 12 0.30 0.31 LSF NC 40 3949 122 3136 VHZ 18 0.28 0.9
VIiE 42 KGM NC 40 4553 123 4040 VHZ 18 0.28 0,18 VILZ 48
ICP NC 37 3529 122 1933 VHZ 2 KHB NC 40 3961 123 13.11 VHZ 24 LSH NC 40 4759 122 229 VHZ 6 042 0.3t
JEC NC 37 3.04 121 4856 VHZ 12 0.05 0.16 KM NC 40 5248 123 43.89 VHZ 18 LSI. NC 40 2564 121 3205 VHZ 12 0.20 0.07
JEG NC 37 30.84 122 2774 VHZ W 0,14 -0.28 VLN R ILSM NC 40 17.00 121 1809 VHZ 8 -0.09 -0.21
JEL. NC 36 5564 121 4961 VHZ 24 0.69 -0.33 VIE 42 LSR NC 41 643 1221616 VHZ 12
8.



Name IRIS!  Latinde  Longitude Comp* Attn! AM*CM,AM*,",,I, Name IRIST Latiude  Longitude  Comp* Ania! aM# ot AMtunp Name IRISY  Latiiude  Longitude Comp Atin! AM‘wih AM‘MNP
Code (deg min)  (degmin) Code (dB) Code (deg min) (degmin) Code (dB) Code (deg min)  (degmin) Code (dB)
LTC NC 40 1250 122 745 VHiZ 18 022 -011 NAD NC 38 27.60 121 5818 VLN 42 0104  -0.08 OWY NC 39 27,19 21 29.20 VHZ 18 0.31 0.19
VLN 42 023 .012 NAPP NC 38 2634 122 1499 VHZ 18 031 -.0.13 PABD NC 35 9.1 120 3817 VIIZ 24 014 025
LVR NC 40 235 122 4025 VilZ 12 NHP NC 38 4007 122 1160 VHZ 12 .05 007 PAD NC 35 3836 120 51.86 VHZ 18 025 .0.27
LWH NC 40 3866 121 5670 VHZ 6 025 0.28 VLN 2 00 007 PAG NC 35 4392 120 1496 VHZ 24 005 -0.08
MBE NC 36 4575 119 169 VLZ 42 NBR NC 38 1565 122 3299 VHZ 2 D06 015 PAN NC 35 4678 120 544 VIIZ 24 027 -0.33
MBO NC 37 41.35 120 21.86 VHZ 12 043 0.29 NCF NC 38 19.28 122 47.73 VHZ 18 0.02 0.03 PAP NC 35 5477 121 21.70 VHZ 12 0.26 0.10
MBU NC 37 3358 120 700 viiZz. 12 NCP NC 38 4747 122 733 vOZ 18 0.19 0.00 PAR NC 36 1495 120 20.52 VHZ 18 026  -0.16
MCH NC 37 3289 118 2650 VHZ 18 083 056 NDH NC 38 4593 121 5475 VHZ 12 043 0,02 PBI NC 35 968 120 2842 VHZ 24 0.31 -0.41
MCL NC 37 3541 118 4945 VHZ 18 NF  NC 37 4190 123 000 viz 24 0.26 0.07 PBM NC 35 23.68 120 2116 VHZ 2 0.29 0.02
MCM NC 37 3659 118 5240 VHZ 18 025  -0.55 NER NC 38 3136 123 Y66 VHZ 12 013 0.02 PBP NC 35 3473 120 458 VHZ 24 002 l6
MCS NC 37 3930 118 5427 VHZ 18 025 042 NGV NC 38 16.84 122 1289 VHZ 18 -0.0} 0.05 PBW NC 36 18.90 120 5575 VHZ 24 -0.17 .02
MCU NC 37 5836 120 37,02 VHZ 6 0.30 0.24 NHF NC 38 298 122 3134 VHZ 18 PCA NC 35 5590 120 2022 VHZ M 004 -0.11
MIDC NC 37 4260 119 250 VHZ 12 024 0.0 VIN 22 PCB NC 35 3111 121 356 VHZ 18 030 007
MDP NC 37 3794 119 474 VHZ 4 003  -030 VILE 42 PCR NC 36 565 120 2608 VHZ 24 0.04 0.00
VLN 42 NHM NC 38 9.28 121 4802 VilZ 18 045 -0.08 PDR NC 36 20.14 120 2212 VHZ 18 029 .04
MDR NC 37 3832 118 50.13 VHZ I8 NIM NC 38 3369 122 1586 VUZ 12 0.11 0.17 PGH NC 35 49.86 120 21.17 VHZ 24 0.32 0.28
MEM NC 37 3998 118 5635 VHZ 18 033 -0.57 NLH NC 38 7.9 122 887 vlz 18 0.07  -0.01 vViZ 48 0.60 0.31
MED NC 37 2577 118 25.70 VHZ 24 0.89 059 NN NC 38 9.5 122 4275 VHZ 18 0.13 0.03 PHA NC 35 S0.16 120 2391 VHZ 24 028  -0.07
MGP NC 37 3759 118 S4.08 VHZ 18 (0,58 0,60 NMC NC 3 3546 122 5474 VHZ 12 .28 0.21 PHB NC 36 1493 120 496 VHZ 24 Q.57 -0.31
MHD NC 37 736 119 5360 VIIZ 12 0.22 (X0 NMH NC 38 40,17 122 3793 VHZ 12 0.24 0.21 PHC NC 35 4093 121 915 VHZ 24 007 0.1
viz 48 0.00 VLN 42 0.14 0.14 PHF NC 35 5291 120 24.03 VHZ 24 0.12 0.05
MLC NC 37 3663 118 5495 VHZ 24 -0.09  -0.39 NMI NC 38 469 122 154 VHZ M VIZ 48 0.14 0.14
MLH NC 37 4074 118 48,75 VHZ 18 NMT NC 38 48.34 122 2676 VIZ 6 0.14 0.37 VLN 42 0.17 0.12
MLM NC 37 4373 118 5679 VHZ 18 046 -0.53 NMW NC 38 33.03 122 4337 VHZ 18 0.0 -003 VLE 42 0.16 0.12
MLR NC 38 S44 120 9.84 VHZ [ 0.27 0.17 NOL NC 38 250 122 4764 VHZ 18 020 -051 PHO NC 3% 5212 120 28,88 VHZ 24 040 -0.30
MMI NC 37 2520 119 44.56 VHZ 6 0.20 0.02 NPR NC 37 5979 123 098 VHZ 30 0.1 -0.07 VILZ 48 034 023
VLN 42 (.12 0.04 NPV NC 38 3855 122 2555 VHZ 18 0.15 0.21 VLN 42 030  -0.21
MML NC 37 3936 II8 5868 VHZ 24 056 -0.73 NRR NC 38 31.82 122 573 VHZ 12 0.07 0.11 VLE & 035 -0.29
MMP NC 37 3660 119 168 VHZ 1§ 003 027 NSH NC 38 31,20 122 3643 VHZ 12 005 0.09 PHP NC 35 59.13 120 3612 VHZ 24 .08 -0.25
MMS NC 37 3783 119 L84 VHZ 24 NSIP NC 38 1202 122 2782 VHZ 12 -0.01 0.03 ViZ 4 022 022
MMT NC 37 2255 119 1068 VHZ 24 009  -0.26 NTA NC 37 5543 122 3570 VHZ I8 0.37 0.32 VLN 42 <0.31 -0.38
MNH NC 38 875 120 4882 VHZ [ 0.25 0.24 NTB NC 38 1487 122 5586 VHZ 18 007  -0.09 VLE 42 033 041
MOG NC 37 29.50 118 3019 VHZ 24 094  -0.36 NIY NC 38 2337 122 3970 VHZ 18 0.4 -0.07 PHR NC 36 2238 120 49.10 VIIZ 12 026 -0.33
MOY NC 37 54.00 120 3404 VHZ 18 0.25 0.18 NVA NC 38 2492 122 688 VHZ 18 0.05 0.06 VLN 42 0.04 0.13
MPR NC 37 4826 120 0.80 VHZ 12 NVE NC 38 2236 122 2617 VHZ 24 003 -0.01 PHS NC 35 4945 121 317 VHZ M 046 018
VLZ 48 VLN 42 004 -0.02 PIR  NC 35 3328 120 13.06 VHZ 24 027 022
MRC NC 37 4030 118 3038 VIZ 24 -0.03  -0.35 NWR NC 38 2742 122 5326 VHZ 24 0.04 004 PIl. NC 36 539 121 933 VHZ ¥ 08 <012
MRD NC 37 3588 119 340 VHZ 1B OB NC 39 3922 12) 2764 VHZ 18 007  -0.07 VLZ 48 009 .0.03
MREF NC 38 1472 120 31,24 VHZ 18 0.29 0.14 OCH NC 39 5255 121 4593 VHZ 12 027 -0.05 VLN 22 001 0.04
MSK NC 37 3918 119 144 VHZ 30 0.27 -043 OCM NC 39 3143 123 3740 VHZ 18 0423 -0.M4 VLE 42 0.03  -0.03
MSL NC 37 37.00 118 5730 VHZ 24 006 -0.19 OCR NC 39 5209 121 4504 VHZ 12 PKE NC 3 369 120 654 VHZ 24 030 -023
MST NC 37 5427 120 2429 VHZ 12 033 025 OGO NC 39 3922 12) 3672 VHZ 12 007 003 PKY NC 35 1583 120 3994 VHZ 24 019 034
MIC NC 37 3790 118 5790 ViZ 42 027 -033 OHC NC 39 2018 121 29.05 vHZ 12 038 025 PLO NC 36 1479 121 255 VHZ 18 034 .03
MTU NC 37 2120 118 3381 VHZ 18 007 0.1 ORA NC 39 2813 12] 2480 VHZ 12 033 014 PMC NC 35 4348 120 2223 VHZ 4 039 .02
MWB NC 37 1013 118 2019 VHZ 12 020 -0.28 ORD NC 39 3333 121 3000 VHZ 18 033 012 VLZ 48 026 -0.1
MYL NC 37 23.02 120 2506 VHZ 18 029 -0.16 OST NC 39 2222 12) 351 VHZ 18 0.9 -006 VIN 42 002 002
NAD NC 38 2760 121 5818 VHZ 18 032 009 OStU NC 39 1623 121 5110 VHZ 12 0.36 0.04 VLE 42 019 -0.03
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Nome RIS Latiude  Longitwde Comp® Attn® AM*wmAM*m,,l, Nome IRIST  Latiude  Longitude  Comp® Atmf AM*M,,AM*M“, Noltes to Table 1.

Code (deg min)  (degmin) Code (d3) Code (deg min) (degmin) Code (dB)
PMG NC 35 2579 120 312 VHZ 24 028 -0.01 MWC CI 34 1340 118 350 VIZ LS ! e e e persior:
VILZ 48 020 003 PKM Cl 34 5375 119 4913 VHZ 12 043 0.08 DK;Uuiv CA Berkeley
ML NC 34 5370 120 3651 ViiZ 24 015 -0.27 PLE Cl 34 3811 119 408 VIIZ 24 016 -0.31 ClaUSGs:I(‘ulle-:h-l’nsndenu
PMM NC 35 5739 120 2984 VHZ 24 002 -0.03 RYS CI 34 3860 119 21,10 VHZ 12 012 -0.23 NN:l}nsv Nev, Reno
VLZ 48 005 0.0 SCC Cl M 5048 120 1032 VHZ 18 007 -0.15 WK< CA Div. Water Res.
VLN 42 010  .0.08 SIM Cl 35 2102 119 5974 VHZ 24 039 -0.16
VLE 42 008 007 SLC Cl 3 2979 119 4281 VHZ 12 003 0.4 * Compuneat Code Definition in use by NCSN and SCSN
PMP NC 36 1291 120 4769 VHZ 24 010 002 SND ClI 35 858 118 1513 VHZ 12 Sensor type (first letier of 3-letter code
PMP NC 36 1291 120 4769 VLN 42 009  0.09 SUN Cl 3 1264 117 4158 VHZ 24 V=short period seismometer
PMR NC 35 47.09 120 1419 VHZ 24 001 -0.02 SYP Cl M 3163 119 5867 VIZ 26 Gain (second letier)
POP NC 35 #4429 120 795 VHZ 24 -002  -0.05 TEI CE 35 13,79 118 41,37 v/ 18 H=high gain (0-24 di3 attenuation)
PP ONC 35 1563 120 53.07 VHZ 24 004 -0.I8 TMB CI 35 524 119 3208 VIIZ 30 -058 -0.64 L=low gain (3648 dB atienuation)
VLZ 48 009 -013 TOW €l 35 4850 117 4590 VHZ 12 067 -0.37 F=very low gain (54-72 dB attenuation)
PIC NC 35 5698 120 3566 VHZ 24 003 -0.06 WAS Cl 35 4429 118 342 VHZ 12 024 012 Orientation (third letter)
VIZ 48 016 -003 WBS CI 35 3222 118 837 VHZ 12 012 -0.14 Z=vertical
VIN 42 001 -0.04 WCH CL 35 5298 118 448 VIEZ 12 026 015 E=eust-west
VLE 42 ol 007 WIP €1 35 2465 118 2884 VIIZ 12 021 -001 Nznorth-south
PPG NC 35 5178 119 57.35 Vl[:L 24 048 -021 WLH Cl 36 904 118 1870 VHZ 12 003  -0.04 t Attenuation down from 90dB gain, cxcept staton GASW which is
PPT NC 36 650 120 4327 VHZ 24 034 -07 WNM Cl 35 5057 117 5429 VHZ 12 down from 120 dB, Please see non-NC operators for appropriste sys-
PRC NC 36 1537 120 3720 VIIZ 24 003  0.07 WOF CI 35 3204 18 4275 VHZ 6 040 020 tem responses.
VIN 42 045 -003 WOR CI 35 41,79 118 1452 VHZ 12 037 006
PR NC 36 005 120 2860 ViIZ 24 WRC CI 35 5704 117 3889 VHZ 6  -00! 0.14 % Magnitude correction in magnitude units, Blank value indicates no
PSA NC 36 1.52 120 $3.30 VIIZ 24 -061 034 WSH CI 35 3796 117 29050 VIHZ 6 0.13 0.14 correction available,
PSC NC 35 3530 120 2558 VHZ 24 032  -0.08 WVP CI 35 5698 117 4902 VHZ 6 048 028
PSM NC 36 418 120 3568 VIIZ 24 026 -031 YEG CI 35 2618 119 5756 VHZ 12 008 017
PSR NC 35 5147 120 1681 VHZ 24 006 001 BCK NN 37 4185 118 2232 VHZ 12
PST  NC 35 5573 120 3050 VHZ 24 009 002 BEN NN 37 4293 118 M40 VIIZ 6
PITA NC 35 2356 120 4240 VHZ 18 018 005 BHP NN 37 1797 118 2924 VIIZ 12
PrQ NC 34 M8 120 29 VIiZ 24 017 003 CAS NN 37 M49 118 3309 VIEZ 12
PTR NC 35 3928 120 1267 ViIZ 24 012  -0.13 CWC NN 37 2969 118 1838 VIIZ 12
PVC NC 35 5532 120 3206 VHZ 24 024  -030 HIC NN 37 31,79 118 4626 VHZ 12
VLZ 48 033 -0.28 LUL NN 38 314 119 1082 VHZ 18
VIN 42 029 .03 MGN NN 37 4880 118 41.73 VHZ 12
VLE 42 034 032 MIN NN 37 3563 118 20.56 VIZ 12
PWK NC 35 4887 120 3007 VIIZ 24 031 -0.02 ORC NN 37 3812 118 3936 VIZ 3%
WM NC 36 2597 120 1266 VHZ 24 048  -0.14 BOC NN 37 2174 118 1675 VHZ 12
FRI BK 36 59.50 119 4250 VHZ 24 RCC NN 37 2926 118 43.30 VIIZ 12
MIN HK 40 2070 121 3630 VHZ % SCI{ NN 37 2195 118 41.22 VHZ 12
ABL CI 34 5105 119 1325 VIIZ 6 029 0.0 SLK NN 37 004 119 772 VIIZ 12
ARV Cl 35 763 118 4976 VIIZ 12 030  0.03 STR NN 37 2620 {18 4560 VHZ 12
BCH €L 35 11,10 120 505 VHZ 12 010 0.2 WMD NN 37 2661 118 3822 VIHZ 12
BMT CI 35 KIS 118 3581 VHZ 6 036 015 GAS WR 39 3929 122 4291 VIZ 24
CRG Cl 35 1453 119 4340 VHZ 12 017 -0.14 KPK WR 39 3501 12] 1832 VHZ 24
FRK €l 33 2405 115 3821 VHZ 18 MGL WR 39 4871 121 3342 VHZ O
FIC €1 34 5225 118 5351 VHZ 18 058 041 ORV WR 39 3323 12) 3002 VHZ 12

JUL, ¢t 33 290 116 3677 VIZ 12
MAR €1 35 015 119 2036 VHIZ 12 -005 -0.02



Table 2. Summary of Seismic Stations Recorded by the NCSN

OPERATOR SITES COMPONENTS
NCSN (NO)
High-gain vertical 359 359
Low-gain vertical 33 35
Horizontal 42 65
Dilatometer 4 7
Force-l?alance accelerometer i 2
USGS-CIT' (CD) 34 34
Univ. of Nevada, Reno! (NN) 16 16
U.C. Berkeley * (BK? 2 2
Ca Dept. Water Res.' (WR) 4 4
Total 425 528%

YHigh-gain vertical only
*Number of components exceeds digitizer channels due to network changes throughout year

Table 3. Network Changes in 1992

NEW STATIONS
CODE' LAT LONG ELEV  SITE NAME SENSOR, DATE
(M) INSTALLED
CGP VHZ 37° 38.72° 122° 00.62° 366  Gurin Park (Surface) L4 92/02/05
CYB VLE 37° 48068° 122° 21.65° 24  Yerba Buena Island L4 92/06/04
CYB VLN Ld
CYB VHZ L4
CYB VLZ L4
HSF VHZ 36° 49.03° 121° 20.81° 183 St Francis Retreal L4 92/11/04
KCS VHZ 40° 3226° 123° 3076 1640  Cold Springs L4 92/08/13
KTR VHZ +41° 54.52° 123° 22.59° 1378  Thompson Ridge L4 92/08/05
MBE VHZ 36° 45.75° 119° 16.90° 1023  Bear Mountain L4 92/09/17
MBU VHZ  37° 33.58° 120° 07.00° 1265 M. Bullion L4 92/09/16
OCR VHZ  39° 52.09° 121° 45.04" 564 Cohasset Ridge L4 92/01/22
DISCONTINUED STATIONS
CODE'  LAT LONG SITE NAME DATE  REASON
REMOVED

HQR VLE  36°50.02° 121°12.76" Quien Sabe Ranch  92/10/19 Lost lease

HQR VLN

HQR VHZ

HQR VLZ

HSF VHZ  36° 48.98"121°29.88" St Francis Retreat 92/11/04 Slight move (see Table 1)
OCH VHZ  39°52.55°121°45.93" Cohasset Ridge 92/01/22 Moved to OCR (see Table 1)

PRP VHZ 36° 0.05°120°28.60° Reason Peak 92/09/15  Large rent increase
fCODE convention: Last 2 letters describe instrument as follows:
Letter ] - Instrument Letter 2 - Attenuation Leuter 3 - Origntation
V- short-period H - high (0-24 db) Z - vertical
L - low (36-42 db) N - north-south

E - east-west
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Earthquake Catalog

The NCSN maintains a catalog of earthquake locations for the area spanned by the seismograph net (Figure 1). All earth-
quakes have a minimum of 4 P and § arrival time readings from at least 3 independent stations. During 1992 the NCSN
located 21,365 earthquakes (Figure 2), bringing the total number of carthquakes in the catalog to about 324,000 events
since 1968. Because the CUSP and RTP systems detect and locate carthquakes independendy, their data are merged to-
gether to generate a comprehensive catalog. CUSP data takes precedence over RTP data for events which have data from
both sources.

The merged arrival time data are relocated using the program Hypoinverse (Klein, 1989). The location program uses one
of thirty-four crustal velocity models, whose velocity varies only with depth (Table 4; Figure 3), and associated station
traveltime corrections (Table 5). Multiple crustal models partly account for lateral velocity variations within the crust and
consequently improve the accuracy of earthquake locations. The velocity model used depends on the current epicentral
coordinates during the eanthquake location iteration process; thus the model can change from that used for the trial hypo-
center to the model appropriate for the final location. For some models the travel-time delays are assumed from an adja-
cent model if there is insufficient earthquake data to determine a value. Please note What the models given in Tables 4 and
5 reflect the location procedures at the time this report was written. The catalog periodically undergoes revision to reflect
improved velocity modeis and location procedures.

All models have layers in which the velocity increases linearly with depth (gradient models) that have been adapted from
homogenous layered velocity models referenced in Table 4. Events falling between regions are located with an interpola-
tion between the closest two or three models. Two of the regions along the San Andreas fault, Loma Prieta and the Bear
Valley, have different models for either side of the San Andreas Fault. An event in either of these regions uses separate
models for stations on different sides of the fault regardless of which side of the fault the epicenter is on. The Loma Prieta
region uses model LOM for stadons on the west (Pacific) side and model LON for stations on the east (North American)
side. The geographic region code LOM (see Table 7) labels all events that use these two models. The Bear Valley region
uses model GAB for stations on the Gabilan (west) side and mode! DIA for stations on the Diablo (east) side. The three
Parkfield areas use identical models but slightly different sets of station delays.

Duration and amplitude magnitudes are calculated using the equations of Eaton (1992) which produce magnitudes that are
in close agreement with the M; scale applied by U.C. Berkeley. The magnitude calculations utilize station corrections (Ta-
ble 1), a distance and depth term, and the time dependent gain history of the seismic station.

Data Access and Archival

With the advent of large capacity storage devices and computer networks, data access and exchange is improving. Be-
cause the number of earthquakes in the NCSN catalog exceeds 320,000, it is neither practical nor desirable to distribute
the catalog through printed media. Instead. most users prefer o have the data in a computer-readable format. Therefore,
we provide 24-hour access to the earthquake database for scientists anywhere in the world who are connected (o the Inter-
net computer network. The NCSN phase, location, and focal mechanism data is stored on a 330 Gbyte optical data storage
system operated by U.C. Berkeley. This storage device provides random access to all files within seconds, and the optical
storage media are purported to have a life on the order of 100 years. During 1992 the NCSN began transcribing the 230
Gbytes of digital waveform data acquired by the CUSP system since 1984 from 9-track tape to the optical storage device.
The UCB - USGS data center also provides access to the broadband waveform data collected by UCB and historical phase
and location data. Data requests by individuals without Internet access are routinely obliged through the distribution of
computer tapes, floppy disks, customized maps, and paper records. Appendix A provides instructions for obtaining an ac-
count at the UCB - USGS data center. The Appendix also provides a list of commands for obtaining documentation on the
programs at the data center that retrieve the seismic data.
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Figure 2. Seismicity recorded by the NCSN during 1992 (small circles) and focal mechanisms for M 2 4.5 earth-
quakes. Symbol size is independent of magnitude. All ploued earthquakes have at least 8 P readings and horizontal
and vertical location uncertainties less than 2.5 and 5.0 km, respectively. Focal mechanisms are lower-hemisphere,
equal-area projections; the compressional quadrant is shaded solid. Numbers adjacent to focal mechanisms are refer-
enced in text. The seismicity in each dasked polygonal region (see Figure 4) is discussed in text. The region enclosed

by the dashed lines corresponds to the limits of reliable network coverage.
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Table 4: Gradient P-Velocity ModelsT

Auburn - Sierra Foothills (AUB)?'
Eaton & Simirenko (1980)*

Z (km) 0.00 1.00 34.00 36.00

V (km/s) 4.80 6.20 6.85 8.00

Bartlett Springs Fault - East (BAE)?
Castillo and Ellsworth (1993)*

Z (km) 0.00 4.50 18.60 28.50

V (km/s) 4.20 5.80 6.05 7.80

Bartlett Springs Fault (BAR)2

Castillo and Ellsworth (1993)*
Z (kn) 0.00 2.00 19.00 21.00 29.00 31.00
V (km/s) 4.00 546 608 6.60 680 7.80

Basin & Range (BAS)°

Prodeht (1979)
Z (km) 0.00 7.10 28.60 32.60
V (km/s) 4.00 595 6.60 7.85
Coalinga (COA)*

Eaton (1985)
Z(km) 0.00 2.20 14.00 26.00 30.00
V (km/s) 2.00 4.30 625 6.80 7.95
Concord-Calaveras Faults(CON)2

F. Klein pers. comm. (1991)*
Z (km) 0.00 2.00 12.00 24.00 26.00
V (km/s) 2.50 4.70 5.77 6.12 795

Coyote Lake (COY)2

Reasenberg & Ellsworth (1982)*
Z{m) 0.00 140 5.80 10.60 24.00 26.00
V (km/s) 3.80 5.30 6.12 637 6.59 8.00
Central Coast Ranges (CST)*

K. Poley and J. Eaton (pers. comm.)

Z (km) 0.00 2.50 8.0023.80 26.80
V (km/s) 295 5.13 620 6.65 8.12

Bear Valley - Diablo Range side (DIA)?

L. Dietz (pers. comm.)*; Walter & Mooney (1982)*
Z(km) 0.00 1.50 5.80 14.40 15.60 29.00 31.00
V (km/s) 2.45 462 580 6.05 6.85 7.15 795
Bear Valley - Gabilan Range side (GAB)”

L. Diez (pers. comm.)*; Walter & Mooney (1982)°
Z (km) 0.00 4.00 22.50 25.50
V (km/s) 3.73 607 647 7.95
The Geysers (GEY)’

Eberhart-Phillips & Oppenheimer (1984)*

Z (km) 0.00 3.00 8.0020.00 22.00
V (km/s) 4.10 547 5.75 6.02 7.90
Hayward Fault (HAY)?

F Klein pers. comm. (1991)*

Z (km) 0.00 3.00 9.0024.00 26.00
V (kmfs) 3.70 5.17 590 6.38 7.98

Lassen (LAS)?

S. Walter (pers. comm.)*
Zkm) 0.00 4.50 9.0029.00 31.00
V (km/s) 4.00 6.00 6.28 6.55 8.05
Mount Lewis (LEW)?

E Klein pers. comm. (1991)*
Z{km) 0.00 2.00 6.3024.0026.00
V km/s) 3.18 5.23 5.89 640 795

Livermore-Antioch (LIV)2

F Klein pers. comm. (1991)*
Z (km) 0.00 6.80 14.00 24.00 26.00
V (kmy/s) 2.27 585 6.10 644 795

Loma Prieta - Pacific side (LOM)?
Dietz & Ellsworth (1990)*
Z(km) 0.00 2.00 6.70 24.00 26.00
V (km/s) 3.00 495 594 6.64 8.00
Loma Prieta-North American side (LON)?
Dietz & Ellsworth (1990)*
Z&km) 0.00 250 8.9024.0026.00
V (km/s) 2.53 5.4 6.29 6.69 798
Maacama Fault (MAA):
Castillo and Ellsworth (1993)*
Z(km) 0.00 3.60 16.60 24.00 26.00
V (km/s) 393 555 596 6.80 7.80

Mammoth Lukes - Long Valley (MAM)?

Kissling (1987); Cockerham & Kissling (pers. comm.)*
Zkm) 0.00 130 2.80 7.0029.0031.0049.00 51.00
V (km/s) 3.52 3.67 5.53 603 628 6.51 6.85 800
North Maacama/Bartlett Springs Faults - (MAN)*

Castillo and Ellsworth (1993)*
Z (km) 0.00 2.10 14.00 24.00 26.00
V km/s) 4.00 543 593 6.78 7.80
Cape Mendocino (I\‘IEN)?'

M. Magee (pers. comm., 1992)*
Z&m) 0.00 4.2022.00 24.00
V (km/s) 3.50 505 690 7.90
Morgan Hill MOR)*

Cockerham & Eaton (1987)*

Z&km) 000 1.00 4.20 10.00 24.00 26.00
V (km/s) 3.60 475 548 6.05 6.33 7.60
North Bay - Coast Ranges (NBY)*

Eberhart-Phillips & Oppenheimer (1984)*
Z (km) 0.00 3.00 8.0020.0022.00
V (km/s) 4.10 547 575 6.02 790
Default Northern California (NCG)'

J. Eaton (pers. comm.)¥

Z (km) 0.00 3.5023.00 27.00
V (km/s) 2.70 5.70 6.80 8.05
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San Francisco Peninsula (PEN)2
Olson (1986)*

Z (xm) 0.00 3.00 9.00 24.00 26.00

V (k/s) 2.20 5.37 6.10 6.62 7.75

Parkfield - Gold Hill (PGH)*

K. Poley and J. Eaton (pers. comm.)
Z (km) 0.00 2.60 9.4023.3027.00
V (km/s) 2.25 530 6.10 6.70 8.00

Parkfield - Middle Mountain (PMM)2
K. Poley and J. Eaton (pers. comm.)¥

Z (km) 0.00 2.60 9.4023.3027.00

V (km/s) 225 530 6.10 6.70 8.00

Parkfield - Simmler (PSM)*

K. Poley and J. Eaton (pers. comm.)
Z dm) 0.00 2.60 9.4023.3027.00
V (km/s) 2.25 530 6.10 6.70 8.00

Point Arena - Fort Bragg (PTA)?
Castillo and Ellsworth (1993)*
Z (km) 0.00 2.50 19.80 26.60
V (km/s) 4.00 540 640 7.80
Southern California (SCA)0
L. Jones (pers. comm.)*
Z (km) 0.00 5.50 16.60 31.00 33.00
V (kmv/s) 4.80 6.17 6.60 6.85 7.80

18.

Shasta (SHA)?

Zucca et al. (1986)
Z (km) 0.00 5.00 38.10 42.50
V (km/s) 3.10 620 6.80 795

Transverse Ranges (TRA)®

Prodehl (1979)"
Z (km)  0.00 7.00 32.30 36.80
V (km/s) 3.10 6.10 6.73 8.10
Tres Pifios (TRE)'

L. Dietz (pers. comm.)*; Walter & Mooney (1982)%
Z (km) 0.00 2.00 5.60 14.40 16.00 28.40 30.00
V (km/s) 2.70 5.33 5.75 6.00 683 7.07 7.95

Walker Pass (WAL)'

Jones and Dollar (1986)*
Z (km) 0.00 1.20 3640 38.00
V (km/s) 2.80 5.70 7.20 7.90

ONo station delays at present.

iDelays are from original investigator for layer model.
~Delays revised for gradient model adaptation.
*Derived from joint hypocenter-velocity determination
*Derived from testmodify procedure

"Derived from seismic refraction study

tvpvg =178



Table 5. Scismic Station Traveltime Corrections

Name RIS Delays (sec) by Velocity Modelt

conk: AUB BAE BAR BAS COA CON COY CST DIA GAD GEY HAY LAS LEW LIV LOM LON MAAMAMMAN MEN MOR NBY NCG PEN DGH PMM I'SM PIA SCA SHA TRA TRE WAL,
AAR N 0.08 -0.08 0,12 0,12 0,12 022 000 1.27 1.27 -0.12 -0.12 0.05 -0.12
AAS NC -1.15 033 U882 019 019
AlJ NC -0,09 -0.26 -0,22 -0.22 -0.22 049 -0.25 0.90 090 <0.22 -0.09 <(0,22
ABR NC 0.24 -0.09 -0.09 -0.09 -0.09 -0.12 -0,09
ADW NC 0.1} .83 -0.01 0,01 -0.01 -040 {051 007 0.64 0.64 -1.02 -0,01 -0.03 -0.01
AFD  NC 0.06 0,46 0,03 -0.13 013 0.27 0.04 093 093 013 0.03 013
AL NC 0.09 016 022 022 022 117 130 1.30 0.22 022 022
AFR NC 0.31 -0.67 0.32 032 032 043 {032 0.85 085 032 032 0.32
AHR NC 0.07 -0.53 -0.15 0,15 -0.15 -0.35 0.51 051 0.15 0.14 045
ALA NC .10 -4 -0.08 0.08 0.08 -0.60 -1.00 047 047 -1.07 -0.08 -0.12 0.08
ALN NC .02 0.27 023 0.23 0.23 0.73 0.66 0,66 0.23 0,19 0.23
AOD NC 0.02 0.50 -0.18 -0.18 -0.18 048 1.01 Ll -1.06 018 0,18 -0.18
AOH NC -0.06 0.22 0.05 -0.05 -0.05 -0.08 -0.16 0.95 095 -0.05 -0.05 -0.08 -0.05
APR NC -0.01 -0.35 0.17 017 0.17 -0.52 037 047 047 0.17 0.19 0.17
ARJ NC 0.01 -0.74 -0.22 -0.22 0.22 0.17 075 075 -1.06 0,22 0.14 022
ARR NC 0.0y 0.13 013 0.13 065 038 047 037 0.13 0.14 013
ASM NC 0.02 1.30 1,30
AVR  NC 0.1 2028 004 024 0.24 066 40.54 0.54 054 0.24 0.04 024
BAP NC -0.25 0.03 -0.06 0,06 0,36 0.03 0903 .29 -0.36 -0.36 -0.36
BAV NC -0.51 0.03 -0.19 0.50 0.29 0.29 0.04 0,58 -0.38 0.21 021 216 -0.30 0,04 0.10 0.02 0.02 0.0? -0.09
BBG NC 009 0.62 0.69 0.61 061 0.12 1.09 0.50 0.50 012 0.13 0.12 012 012 0.20
HBUBN NC -0.18 0,14 026 0.24 024 026 053 0,53 0.53 0.26 033 0.30 030 0.30 040
BCG NC 001 010 0.33 043 0,06 0.06 0.16 0.65 -0.03 0,09 -0.09 044 0.16 0.15 0.16 0.16 0.16 0441
Bnew NC -0.19 0.1¢6 -0.03 -0.02 -0.02 0.63 -0.33 0.10 -0.10 -0.26 -0.24 -0.24 -0.24
BEH NC -0.19 031 0.07 058 048 048 0.19 0.13 -0.29 0,49 049 0.19 -0.03 0.19 0.19 0.19 0.07
BEM NC -0.36 0.07 -0.08 0.44 0.35 0.35 0.03 028 .40 0.27 0.27 0.8 0.03 -0.10 0.03 0.03 0.03 -0.06
BHR NC -0.20 0.8 -0.10 050 044 044 0.34 -0.09 0.57 0.57 0.12 -0.06 0.10
BIC NC 054 0,07 40,10 0,15 029 -0.29 -0.25 -0.51 -0.86 0,72 -0.72 -0.34 -0.25 043 -0.03 -0.03 -0.03 -0.19
HIO NC 047 037 0,08 <000 000 -0.19 046 -0.54 -0.65 -0.65 -0.05 -0.19 -0.11 -0.19 -0.19 -,19 0.10
BLR NC 0.04 0,21 047 009 022 0,22 026 072 0,04 0.1v 019 053 026 0.45 026 0.26 0,26 0.63
BMS NC -0.18 0.56 0.62 0.62 0.08 (.65 0.32 0.85 0.85 -0.35 0.08 0.17 0.08 0.08 0.08 0.07
BpC NC 025 017 010 <007 0.07 0.07 -0.11 -0.02 -0.27 -0.08 -0.08 -0.02 -0.11 -0.17 -0,03 -0.03 -0.03 0.04
Bl NC 073 610 040 4026 <012 012 Q.16 046 -0.62 -0.69 -0.69 -0.61 -0.16 -0.17 -0.57 0.57 -0.57 -0.05
B NC
BPR NC! 0.02 -0.02 -0.15 -0.06 006 -0.20 0.12 0.16 -0.16 ' -0.27 -0.35 -0.28 -0.28 -0.28 -0.03
BRM NC -0.05 0.57 1.9 1.9 021 078 0.54 w77 077 -0.29 0,21 154 021 021 021 0.52
BRY NC 029 0.64 020 046 046 031 01 0.19 0.19 031 023 0.14 a14 014 0.30
BSG  NC 058 028 £27 032 -032 0,24 042 -0.66 .61 -0.61 ‘ 0.4 046 -0.54 -0.54 -0.54 2029
BSI, NC 0,34 0,16 US4 0.51 051 024 066 0.18 0.82 0.82 0.35 024 0,02 0.24 024 024 0.28
BSM NC 029 038 0.13 040 001 0N 007 007 007 -0.25 -0.19 -0.29 -0.29 -0.29 -0.09
BSR NC 0,40 -0.58 -0.03 0.11 -3.20 -0.20 -0.20 -0.56 -0.57 -0.56 -0.56 -2.09 -0.43 -0.20 -0.30 -0.20 -0.20 -0.20 4).03
RVL NC 038 017 0.26 0.05 017 017 0.03 -0.16 -0.33 044 044 0.01 003 024 0.03 0.03 0.03 Q.35
Bvy NC 029 029 0,39 022 006 0.12 0.23 (.45 045 0.58 .0.06 0.17 -0.06 -0.06 -0.06 045
CAD NC -0.04 0.11 0.09 009 -0,09 -0.05 0.26 030 .20 0.20 040 -0.09 -0.08 .30 -0.09 -0.09 0,09 -0.20
CAl NC -0.51 -0.13 0,13 <013 034 -045 071 017 -0.17 <042 0.29 -0.13 -0.15 -0.13 -0.13 -0.13 -0.13
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Name IRIS Delays (sec) By Velocity Model?

cobg AUB BAE BAR DAS COA CUN COY CST DIA GAB GEY HAY LAS LEW LIV LOM LON MAAMAMMAN MEN MOR NBY NCG PEN PGH PMM PSM PTA SCA SIIA TRA TRE WAL

CAL NC 0,14 0.08 0.07 0.07 -0.01 -0.19 0,14 0,12 062 0.62 -1.54 0.01 0.01 -0.04 0,03 001 0.01 001

CAO NC 0,17 -0.31 0.26 040 0.40 -0.01 -0.39 012 0,07 048 048 -1.63 0.07 -0.01 0.02 -0.12 V.01 001 001 0.1

CBR NC 0.7 0.04 0.04 004 0.10 045 V.15 077 0.77 0.35 0.04 0.04 0.13 004 004 0.04 0.04

CBS NC 0.56 0.95 0.74 030 107 1.07 0.66

CBW NC 0.15 0.07 0.07 007 041 047 -0.19 092 092 0.27 .08 0,07 022 007 007 0.07 007

CCo NC 0.15 0.24 082 0.82 031 0.15 0.15 031 0.82 0.82 0.38 031 0.31 033 031 031 031 0.61

ccy NC 041 .24 -0.24 -0.24 -0.40 £0.33 047 015 0.15 041 024 034 0.34 0.24

CDA NC 0.35 2020 0.20 -0.20 0.63 0.65 003 1.26 1.26 0.40 -0.20 -0.20 -0.20

cno NC 0.37 0.20 020 020 074 0.79 001 1.29 1.29 0.79 020 0.20 0.6l 0.20

cnu NC 0.55 021 021 021 1.05 049 021 121 121 0.19 0.19 021 0.21

cLv NC 0,13 0,01 0.11 0.09 0.12 082 082 040 0.04 0.14 0.0

CcGP NC

CcLC NC -0.06 0.53 0,02 0.02 002 024 -0.13 071 071 009 0.02 0.12 -0.03 002 002 0.02 0.02

CMC NC 0.20 0.05 -0.05 -0.05 -0.05 20,10 -0.32 049 049 0,05 -0.05 0.05 0.13 -0.05 -0.05 -0.05 0.05

CMI4 NC . -0.05 0.24 0.69 0.69 0.16 0.0 001 0.08 076 076 028 016 0.09 0.14 016 0.16 0.16

CMJ NC 002 023 -0.01 001 -0.01 0.12 0.0 0.57 0.57 0.04 -0.01 0.06 -0.06 -0.01 -0.01 -0.01 £0.01

CML. NC 017 004 017 0.12 0.03 080 0.80 0.12 0,11 009

CMM  NC 0,14 -0.04 0.46 046 0,08 0.09 -0.12 0.76 0.76

CMN NC 0.50 010 .10 -0.10 0.49 020 011 1.02 1.02 0.15 -0.10 006 0.44 .10

CMO  NC 0.19 0.06 006 0.06 0.55 0.80 0.06 092 092 091 006 006 0.55 0.06 006 0.6 0.06

CMP NC 044 -0.50 -0.2] 0.96 096 0.23 .19 029 0.59 0.59 0.27 0.02

CMR NC 0,16 1404 0,06 0.06 006 022 0.06 0.11 073 073 003 D06 -0.07 009 006 .06 -0.06 0,06

Ccos NC 0,25 .01 0.19 0.23 0.35 091 091 0.01 0.14

cel NG

CPL NC -0.03 025 0,03 0.03 -0.03 -0.06 0,12 0.60 0.60 .05 003 015 .10 0.03

cPM NC

CRP NC -0.24 -0.29 0,29 -0.29 .14 0.47 0.60 0.66 0.66 0,21 025 -0.29 D45 -0.29 0.29 -0.29 .29

CSA NU 0.7 010 0.10 0.10 097 0.35 0.25 1.25 1.25 028 0,10 0,10 0.10 010 0.10 0.10

CSsl. NC

csp NC 0.04 0.17 0.03 0.17 051 051 01l 017

CsT NC 020 040 0.53 049 0.17 104 1.04 0.40 0.40

Ccsv NC 0.69

CVa NC 0.42 0.44 0.15 022 0.89 0.0 0.16 022 0.26

CVIL NC 0.49 0.20 0.20 020 0.55 031 019 1.06 106 032 020 028 043 0.20

cvp NC

cYB NC

GAC NC 092 009 073 0.92 092 0.01

GAR NC 1.56 L.17 0.63 0.90 028 130 130 1.21 0.14 0.14 0.2 01.69

Gax NC 006 -0.15 0.48 2030 -0.30 -0.32 .30 0,71 -0.32 032 043 0.06 .23 0.19 041 030

GiD NC 0.03 -0.20 006 -0.06 .06 .10 0,25 0.6 0.04 -0.06 0.18 .06

GUG NC 1,54 0.1 0.10 0.03 0.15 002 017 0.17 -0.05 0.20 0.13 0.03 0,15

GBM NC 0.16 043 0.23 0.09 -0.03 0.30

GeB NC 0.12 021 020 0.20 -0,07 014 049 -0.05 0.09

GCR NC 0.37 0.25 -0.25 .26 0.30 0.53 -0.30 030 0.23 -0.25

aev NC 030 0.34 -0.31 0.06 -0.04 n1s 015 103 0.30 -0.33 0.06 0.05 005 005 0.05 005

GCW  NC 0.05 -0.12 0.25 0.25 -0.26 0,38 0.38 -0.12 0,26 040 -0.09 -0.07 0.32 -0.25

GDC NC 0.15 040 .11 0.05 0.05 007 0.11 0.23 023 0.12 0.15 -0.65 0.14 009 0.09 0.05

GDX NC .09 .20 -0.20 -0.19 -0.29 0.01 0.01 021 003 0.20
20.



1T

9T |U0- 810~ 8U°0- 1#°0- 1970~ R1'Cr FU0- 68T EE0- €20 LT VO [0 10 L0~ LF 0 L0 9T0- 96°0- ON art
wo LO°0 LO'O L0 FO'O- LOO 200 60°0 €ro €00 600 SO0 FUOLOO L0 LO'0 oco- ON O8ir
10 [0°0 100 10°0 ST'0~ 01°0° 100 +T°0 L0 €00 SO0~ T(ro 600 10'0 €E°0 €L0 00 0o ON MIr
80 e 100 100 680 8E°0- 110 0T0 0L ro- o 1o 1o o 1'e Lo Lror {0~ 0y IN avr
Lo ore 900" €00 9¢'0 9€°0 200 L0 e SE0 SE'0 6L0 8TO- 110~ FE(r ON dSH
910 U 9" 91°0- TC0 910 900 IS0 L0 L8O 600 FLO 910 TLO TL0 L00- §9°0 70 IN sn
£6°0 600 600 60'0 t1°0- LT'0 60'0 RLO 00 g 890 10 60°0 620 6T°0 90°0 6¥'0 60 ION HASH
€00 LO'0 Loo Loo t0'0 LO'Q 0T0- €0 TL0 g0 €00 LOO S0 SHO LY 0T0- 6070 SO0 ON woN
oo 100 100 1o 10°0- 10°0 §T'O- 0§°T 0’0 or'0 E0'0 SE'0- RO~ 10'0 620 6T°0 LEO- SO0 910~ ON T
£ro 9¢'0 9Tn TTQ S1'0 970 £9'0 160 160 PAN] 0 920 0L'0 0L'0 [SH] IN Hdl
Lrn nro- 010 L0 0o 01°0- €0°0 £ro o €10 00 €00 01’0 10 10 120 LL0 ON HOH
ST a0 RUO RUO- £7°0- 81°0r vT'0- 0 STO o 90’0 R1'0- 10°0- [0°0- 610 90°0- +0°0 THO- ON OINH
[atate 90°0 900 9070 9. 900 £TO 1€0 (€0 9’ 6C°0 90 6T0 6C°0 YP0 9t°0- 1S°0 F1°0- N JIH
W00 o o Lo 200~ €00 8¢ 8E0 81°0- 60 TOO- 8E0 8€°0 €0 610~ 60°0- 210 ON S

o PO PL0- E0- £9°0 60°0- ¥E0- 6170 €0 (570" §0°0 £9°0- £E0- 0T0- 0T 0T0- 110 0U0 90 ON B
€80 $T0- FT0- OO 100 L0 T 200 cI'0- T1o- Loo- 110 0S°0° 0" FI0- FI0- 11I°0r 0870 90°0 ON MOH
6o LO'O- LOO- LOO- STO- 80°0- LOYO- STO- L0 £5°0 LOO- 610 L0 LOOr LTO LT0 eF G €0 100 ON SOI
Lro LT0 L0 LT0 R0 LI LTO- RT0 190" T9r TVO- LTO- TTO- CTO- 0T0- 910 980~ RO IN 111
€0°0- SO°0- SO0 11°0- 00~ 91°0r €0 €Ca 100 10 90’0 S0'0- 6T0 670 I+~ 90°0 600 ON IH

£0°0- €0°0- ON YH

[(A] 8T0- 8T0- BT'O- TS0 80~ S10 20" FU0- w0 8C'0 8T0- ¥O0- +0°0- 61°0- 100 8E'0 ON 1aH
oror 810~ 81°0- 81°0- 0T'0- LEO- 81°0- TO'O- o <00 el 0 81°0- +O0 FO0 LO'O 8L LITO IN 4oH
1e0 ST SU°0- S1°0- CC0r LOO SUO- LED co 00 0o 0€°0- 170 9¢0 9T0 60'(0r €1'0 €T0 ION [§29)3]
ot0 LU'g- LUQ- LU0 61°0- L’0 LEVO- KEO €10 €10 €1°0 4170 g LUo- 10 150 100 100 9%°0 ON HOH
LO'O €00 €00 €00 tTQ- LOO° €0 900 AR A 600 L0 €00 ££°0 €0 6I'0 £E0- ST ON Vol
80 91°0- 91°0- 9170~ €0 9o st'0 O 0 6€£°0 00 910 €0 £+'0 100~ TF0 €970 ON LIIH
L0 O T CTO- 96°0 9T°0 TTor tE0 tt0- ++°0- 900 1T°0 £C0- TT0- 8T0 RTO FTO- 610 L9O DN ZVvH
SO0 oo SO0 1y £r'o- oo t0'0 0 SO0 SO0 €00 810 ON HMD
610 100 s 1o 100 [ {131} €O'0 610 6170 Fio AN a1 ION AMD
610 910 100 g0 SO0 0L’0 OL'0 STor ST ON S1H

oo €10 R1°0- 81°0- LI'0 TOOr TO0r TO'O- Lo IN SSH
€00 100 610 60°0 9¢€(r +r0 oYQ LOO- LOO- L0 SO0 €00 £0°0 e 00 910 ON NSD
8T°0 ANV L0 6270 9o o ¢r1 970 80 8T0 160 00 810 IN DshH
90" oo ere ro- o 9z’0" 61°0 61°0 0 61°0- 9T0- 9T'0" €0 FE'0- L00 IN JAD
10 ON [81:19]

90°0- Lo <00 8070 €00~ SO0 T0'0- STO STO €00 RO 90XQ- 90°(0- JANG Lo0 TTO ION WelD
900~ 80°0- 90~ 81°0 80°0 800 200 00 80°(r TH0r ON VNO

el (AN ANUR AN cro oo 90~ €0 €80 €N 8O0 L0 £ 9¢°0 N OWD
(A1) L' ro'g- 210 AN I TA] 10 S$°0 §S°0 o0 90 STO STO 200 0t0 ON FNO
81°0- 90°0- 00 FO0r 80 €10 80°0- §TO- STO- €0 €170~ 810~ 81°0- €00 €10 €10 ION OND
100 o o Lo €00 TTO TTO 90°0 ng (- 10 Ty ION AlD

o 90 Ls'0 100 10 170- 170- o 080 €00 oro IN oD

Lo sto Lo sio 61°0- 10 Lre Lo Lo 90°0- 6L°0° IN W
R0 9’0 +0'0- +O'O- +O0" 00 TOO- Lo 1o AN RIURUR] we 610 810~ 81°0- LS 10 T0'0 IN no
SO0 |10~ SO0 eI'0r re- ero- clho 1o SO0 SO0 o 100 ON oun
Lo FO0- 900 Lo 6£°0" 6L w0 €00 oo Lo 960" ON OHD
o oW o r00 (Al 080 800 oo €0 600 ION noy

60°0- LYo £0°0 £ oro oroe SU0- TIO- 60°0- GO0~ 910 IN dHNH

TVM GM1 VAL VIS VOS VId WSd WWJ HOd Neld DON ASIN HOW NIIW NVIAINVIN YV NOTT IWOTT AFT M1 SVT AVIT D (VO VIA 1SD AOD NOD VO SVH ave ava aav AAON

Sl ey




Name RIS Delays {sce) By Velocity Model?
CODbE AUB BAE BAR BAS COA CON COY CS1 IMA GAB GEY HAY LAS LEW LIV LOM LON MAAMAMMAN MEN MOR NBY NCG PEN PGH PMM PSM IFTA SCA SHA TRA TRE WAL

IBM NC 040 016 -0,08 0.08 -0.08 -0,17 2002 001 -0.05 -0.05 0,05 -0.08 -0.25 .31 -0,08 -0.08 -0.08 -0.08
Bz NC 0.44 023 0,36 036 0.19 0.11 031 056 021 021 044 0.1v 0.15 0.01 019 0.9 019 0.26
ICB NC 0.28 -0.32 -0,04 -0.04 -0.04 -0.07 044 0.01 -0.02 011 011 0.17 -0.07 -0.37 -0.34 -0.07 0.07 -0.07 0.33
ICH NC

cp NC

JEC NC 006 <0.13 017 048 048 004 -0.19 0.04 0.10 0.05 -0.05 020 -0,04 -0.25 0,22 -0.04 -0.04 -0.04 0.21
JEG NC .77 2014 0.14 0.44 047 0.52 0.62 049 -0D4Y 2034 0.14 -0.14 -0.38 -0.14 0.14 -0.14 014
IEL NC 0.1t 011

L NC 135 -0.23 -0.09 -0.22 -0.22 -0.15 -0.24 -0.04 -0.08 -0.02 -0.02 0.18 -0.15 -0.39 -0.45 -0.15 -0.15 -0.15 40.28
THp NC 039 0.03 -0.14 0.9 0.15 -0.13 0.13 -0.18 0.16

IR NC

nx NC 20,39 -0.28 2040 -040 0,07 -0.27 .17 -0.18 -0.03 -0.03 0.03 -0.07 -0.56 -0.44 -0.07 .07 0.07 007
IMG NC -0.68 -0.10 -0.10 -0.10 -0.43 -0.51 0.65 -0.32 032 <0.29 0.04 -0.10 -0.35 0,10
IMP NC

INA NC

L NC 0.55 0.33 002 026 026 006 023 0.37 073 0,08 0.08 0.50 0,06 0.11 -0.24 006 006 0.06 0.31
pp NC 0,32 .05 006 0,06 -0.05 -0.04 0.07 0,07 -0.07 0.18 -0.05 -0.29 -0.16 -0.05 -0.05 -0.05 0,05
JPR NC 046 001 =011 <011 -0.21 042 0.57 0.06 -0.06 038 0.04 -0.11 005 0.1
s NC 0.51 -0.11 049 049 0.03 -0.07 011 021 0,23 -0.23 20,02 -0.03 -0.03 -0.09 0,03 -0.03 -0.03 0.24
IRG NC 022 0.02 0.15 -0.15 0.15 -0.12 0,02 0.16 0.17 -0.17 023 0.15 -0.43 040 -0.15 .15 -0.15

IRR NC 0.18 -0.31 -0.14 -0.20 -0.20 -0.20 -0.27 -0.06 0.04 0.07 -0.20 -0.49 -0.46 0.20 -0.20 0.20 043
ISA NC .59 L0.08 0,08 0.08 -0.30 -0.37 0.50 -0.26 -0.26 -0.39 0,13 -0.08 0.32 0,08
ISR NC

IsC NC 046 -0.18 20.10 -0.10 -0.10 -0.19 0,08 0.09 -0.26 .26 0,01 -0.10 -0.10 0.34 -0.10 -0.10 0.10 £0.10
ISF NC -0.32 0.0 0.09 0.09 0.09 -0.13 015 022 022 -1.03 006 009 0.09 002 0.09 0.09 0.09 0.09
ISG NC 0.05 0.14 0.15 015 015 023 038 033 026 0.26 053 0.15 0.02 -0.17 0.5 015 0.15 0.15
Js) NC 0,08 041 0.16 0.16 0.16 0.19 0.24 025 042 092 040 016 0.19 -0.06 0.16 016 0.16 0.16
ISM NC .25 -0.03 007 007 007 007 0.15 0.08 013 -0.13 021 007 0.10 -0.08 007 0.07 007 0.07
188 NC -0.35 -0.26 044 2044 009 -0.25 -0.09 -0.21 -0.03 0.03 0.13 -0.09 -0.51 -0.39 -0.09 -0.09 -0.09 0.30
IST NC -0.31 026 003 -0.05 -0.05 -0.10 -0.45 005 -008 015 0.5 026 -0.10 0.37 0,25 -0.10 -0.10 -0.10 043
JIG NC 046 023 001 007 007 011 038 027 002 0.05 005 044 011 001 017 011 011 0.11 0.13
e NC -0.53 -0.17 042 0,29 -0.29 0.16 -0.16 0.28 0.1 -0.33 .33 -0.01 -0.16 -0.62 0.60 -0.16 -0.16 -0.16 0.05
JUM NC

KBR NC 006 0.06 0.82 082 044 0326 0.16 0.18 034
+KBN NC 021 007 0.33 023 050 0.35

KBR NC -0.27 0.27 £.27 027 0.22 -0.27

KBS NC 049 -0.01 0.06 0.13 106 0.16 0.09

KCp NC 045 0.03 0.59 0.59 007 0,08 .05 -0.08

KCR NC 0,12 012 0.27 046 0.04 00?2 0.69

KOS NC 0.25

KCT NC 0.09 0.9 025 0.25 0.9 009 0.15 095

Krp NC 011 -0130 0.69 0.69 -0.17 20.21 -0.21 0,01

KGM NC 0.13 013 0.13 0.13 015 313

KHB NC -0.04

KIIM NC 0,02

KIP NC 0.10 026 0.87 087 -0.13 025 0.15

Ki NC -0.02

KKP NC 022 022 0.40 0,22 0,55 0.26
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Name RIS Delays (sec) By Velocity Mode]!

COnk: AUB BAE BAR BAS COA CON COY CST DIA GAB GEY HAY LAS LEW LiV LOM LON MAA MAMMAN MIN MOR NBY NCG PEN PGH PMM PSM PTA SCA SHA TRA TRE WAL
MclU o NC 0,54 0.17 0.17 017 -0a5 .63 045 045 0.94 -0.55 0.17 0.02 0.17
MIX? NC 0.16 .01
MDP  NC 022 0.0
MDR NC 1.96 0.07 o1l
MEM  NC 1.86 0.06 0.17
MITI NC 0.07 0,09
MGP N 0.0t 0.09
MID NC 1,38 0.55 065 0.65 0.35 012 0712 0,41 0.14
MLC NC 1.52 .16 .05
MLE NC 045 0.46
MIM  NC 2.16 0.26 029
MLR NC 0.51 0.96 128 128 077
MMI NC 0.89 1,27 1.27
MML  NC 1.83 0.14 025
MMP NC 023 0.06
MMS NC
MMT NC
MNH NC -1LOL -0.03 0,03 -0.03 -0.63 0.04 033 033 -1.00 -0.03 003 .03
MQOG NC 0,02 0.26
MOY NC 4146 0.1 0.1 011 026 -0.60 0.3% 0.33 -0.96 045 011 00t 011 0.11 0.t 0.11
MPR NC
MRC NC 007 0.04
MRD NC
MRy NC 0.06 .40 <010 0,10 043 0.13 LU 1.08 1,07 .10 003 .10
MSK NC 0.04 007
MSL NC 1.50 0.12 0.02
MST NC 0.06 0.6 G.12 0.64 064 -1.04 0.04
MIC NC 1.67 0.20
MIU NC 0.17 .02
MWB NC 0.14
MYL NC -0.50 0.61 0.61 0.03 024 041 041 049 049 0.13
NAD NC 043 0.98 040 1.22 172
NAP NC -0.37 0.18 060 052 052
NP NC 003 049 049 046 0.77 007 -0.09 101 101 035 021 0.21 021 024 0.49
NBR NC 0.57 0.0 <010 041 0,04 069 -0.79 035 035 0.11 D10 0.03 -0.10 -0.10 010 0.10
NCE NC 0.94 0.16 046 -0.08 -0.32 <037 0,74 004 0,04 002 017 001 017 -17 017 .16
NCP NC 0.37 031 134 1.
NDH NC 0.54 018 0.8 018 0.44 07 133 133 045 0.18 0.18 0.8 018 018
NF NC 01 .09 0,09 -0.09 -0.56 031 -0.31 A1L09 -0.09 -0.09 -0.09 -0.09 0.09
NER NC -0.45 004 0.04 008 025 0,08 0.08 0.07 010 0,04 0.04
NGV NC 0.08 {013 -0.13 -0.50 0.34 £41 -051 039 03¢ 020 -0.13 024 -0.13 -0.13 0.13 -0.13
NHIF NC
NHM NC 0.54 0.51 051 051 043 106 091 101 L0l 036 051 0.51 051 051 0.51
NIM NC -0.31 018 074 043 043
NLiL NC 0.28 001 052 0.02 -1.15 050 0.50 042 0.50
NLN NC 0,98 A1 <001 <001 .0.52 058 -0.73 077 0.77 20:15 -0.11 -0.19 001 0.1 0.1 -0.11
NMC NC {16 025 0,66 -0.66
NMH NC 0,20 -0.11 039 -0.39 039 0.9 0,39 001 0.01 H,08 0.20 -0.39
24,
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Name RIS Delays (sec) By Velocity Model?

CODLE AUB BAE BAR BAS COA CON COY CST DIA GAB GEY HAY LAS LLEW LIV LOM LON MAA MAMMAN MEN MOR NBY NCG PEN PGH PMM PSM PIA SCA SHA TRA TRE WAL
PHP NC .10 0.79 0,20 0.06 0.06 0.36 0,36 0.10 0,31 0.19 -0.31
PHR NC 045 033 0.19 009 009 016 0.59 0.59 0.16 0.05 026 0.26 026 017
PHS NC 0,38 0.52 0.02 010 0.10 0.59 0.59 .16 0.16 001 0.04
PIR NC .83 0.83
PIL NC 0.52 -0.33 002 018 0.18 001 018 018 2293 001 0.09 0,20 40.20 -0.20 0.21
PKE NC 041 1.56 1.56 1.56
PKY NC 0.17 .09 0.37 037 0.22
PLO NC 0.62 028 0,10 -0.09 0.0 -0.23 024 0.29 0.23 006 -0.35 -0.35 -0.35 -0.07
PMC NC .36 024 0.08. 0.08 008 .84 0.84 0.08 .25 013 0.17 0.09 0.08
PMG NC -0.88 -0.27 013 0.28 028 -0.13 0.22 061 061 -0.49 0.13
PML NC 020 0.20 0.64 0.64 0.65
PMM NC 0.13 0.12 071 0.7 077 077 0.16 028 0.28 0.16
PMDP NC 0.15 0.09 039 039 0.1 0.48 048 0.11 0.24 0.09 0.02 009 033
PMR NC -0.40 -0.03 1.06 1.06 0.12 0.07 013 0.8
Pop NC 095 095
"B NC 0.12 0.0 0.01
ic NC -0.29 013 009 009 0.35 035 0.14 035 0.27 -0.35
PIG NC 142 142
PI’T NC 0,28 0.88 0.03 0.27 0.27 001 047 0.47 H01 013 0,01 -0.08 0.09 0.22
PRC NC 4033 0.37 028 0.28 0.13 098 098 0.13 0.01 070 0.66 0.70 .23
PRP NC
PSA NC -0.58 046 002 009 009 0.02 042 042 0.02 0.01 0.03 0.29 -0.09 0.06
PSC NC -0.45 -.03 .56 0.56 0.13 0.03 -0.i4 009
PSM NC 0.12 0.21 034 034 025 .97 097 025 .32 0.28 041 041 0.11
PSR NC £0.19 0.10 094 0.94 0.01 001 0.21 -0.13
PST NC 0.11 0,21 026 026 0.62 0.62 0.12 0.11 -0.15 0.23 049
I"TA NC 016 076
rQ NC <0.13 -0.13
PIR NC 046 £0.10 0.65 0,65 0.07 011 011 006
pve NC 0.16 007 028 028 0.58 0.58 .08 .16 0.08 -0.25
PWK NC 0.21 0.23 060 0.60 0.11 0.83 0.83 0.11 -0.01 0.16 0.16 0.02 0.44
PWM  NC 0.62 1.38 138 0.5 0.13 1.76 1.76 1.76
FRI BK -1.26 -0.03 0,03 -0.03 0.81 0.81 0.50 4).03 0,02 0.03 0.03 0.03 003 035
MIN HK 0.74 0,23 0.13 £0.09
ABIL. Ci 0.52 0.52 -0.31 .30
ARV al 115 1.5 0.17
BCH Cl -L.16 .29 0.36 0,36 2013 .08 -0.08 0.23
BMmT cl 0.86 0.86 .02
CRG Cl -0.87 0.21 090 0.90 0.07 0.08
FRK Cl 0.30
FI¢ Ci 0.69 0.69
JUL Cl
MAR Cl 098 098
MWC cl
IPKM Cl 071 0N .04 -0.26
PLE 1 1.19 1.19
RYS Ci 1099 1.09
SCe cl 0.15 001 0.48 048 017 027
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Name (RIS Delays (sec) By Velovity Model?

CONE AUB BAL BAR BAS COA CON COY CST DIA GAD GEY HAY LAS LEW LIV LOM LON MAAMAMMAN MEN MOR NBY NCG PEN BGH PMM ISM PTA SCA SHA TRA TRE WAL
SIM Cl 0.87 0.87
SILC Cl 0.86 0.86
SND Cl 0.0
SUN Cl
Syp Cl 0,75 075
TR Cl 013
T™B (W] -0.67 1.19 119 0.20
Tow i 040 0.40
WAS Cl -0.29 134 1M .70 0.10
WHRS ¢l 0.17 0,30 -0.03
wCH Cl -0.61 0,30 0.04
wip al 1.26 1.26 015
WILH Cl -0.07 -0.55 0.30
WNM Cl -0.60 -0.30) .09
WOF Cl -1.29 0.85 0.85 -0.62 0.02
WOR Cl 0.80 -0.30 -0.04
WRC Cl -0.34 [(%}]
wsii Cl .59 0.22
wvp (%] -1.00 0,05
YIG Ci -0.67 [JRR] 0.84 0,84 007 0.12 042 012
BCK NN -0.02 004
BEN NN -0.20 -0.13
BHP NN -0.114 -0.02
CAS NN -0.01 0.10
CWC NN 0.08 -0.15
HIe NN 0,08 0.04
LUL NN 273 273 0.1
MGN NN 237 0.07 0.06
MLN NN -0.01 0.04
ORC NN 202 0,12 0,08
PoC NN -0.33 -0.05
RCC NN 0,14 -0.10
SCH NN 149 -0.17 017
SLK NN -0.21 0.13
STR NN 0,02 0.02
WMD NN .19 -0,16 0.23 -0.23 -0.23
GAS Wi 0.02 -0.02 0.30 0,08 027 .14 0. 0.24
KPK WR -0.01 0.03 0.22 0.06
MGL WR 0.03 (.83 0.07 007 -0.18 125 1.25 0.07
ORV Wi -0.60 -0.23 ~0.05 0.8

Blank delay field denotes a value of zero or no delay available.
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Network Response

Most of the stations in the NCSN have identical instrumentation but operate at different gains. The amplified output of
each velocity transducer (seismometer) is frequency modulated, multiplexed, and transmitted to Menlo Park, California
via a combination of radio. telephone, and microwave communications, so that all stations are digitized in common with
the same time base. Most of the network is designed to record ground motion between 0.2 and 20 Hz with 40-50 db of dy-
namic range, but the passband and dynamic range is greater for special instrument clusters along the Hayward fault and at
Parkfield. To provide on-scale recordings for larger earthquakes, the NCSN records 34 stations located throughout the net-
work that have low-gain vertical seismometers (Figure 1, Table 1).

Healy and O’Neill (1977) showed how the response of the network can be modelled as a series of response functions, or
filters, for each of the instrument components. These response functions are solutions of first and second order ordinary
differential equations that describe the movement of a damped mass-and-spring system (e.g., a seismometer) and the cur-
rents and voltages in an L-R-C electrical circuit. Stewart and O'Neill (1980) applied the method of Healy and O'Neill 1o
determine the responses of the individual components used in the USGS short-period seismic networks. A discussion of
the network and its response spectra previously and currently used by the NCSN is given by Eaton (1993). Table 6 pro-
vides the instrument response in terms of the complex poles and zeroes of the spectral elements, following the convention
of Stewart and O'Neill (1980). The total response of the system at different attenuator settings is shown in Figure 4.
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Figure 4. Amplitude and phase response of NCSN corresponding to parameters given in Table 6. Amplitude response is
given as a function of attenuator settings.
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Table 6. USGS Instrument Response Parameters

Instrument/ Jo Damping Poles! Zeroes Amplitude
Amplitude function (hz) (rad/s) constant
Mark Products L4-C 1.0 0.8 Q= +3.7699 + 5.0265i 0.0+ 0.0i 1.0
Seismometer O = -3.7699 + 5.0265i 0.0 + 0.0

i@ 0.0 +0.0i
(0-o) (0-oy)
Sensitivity: Ag = 1.00 v/cm/sec
J512 Preamp/Voltage control oscillator
Hi-pass filter 0.095 1.0 o= 0.0 + 0.5969i 0.0 +0.0i 1.0
2 0. = 0.0 + 0.3969: 0.0 +0.0¢ 1.0
w
(0—o) (0-0y)
Lo-pass filter 44.0 1.0 0 = 0.0 + 276.460i none 276.46
-1 oy = 0.0 + 276.460i 276.46
(OJ - aj) (m - ak)
Sensitivity: A= amplifier gain = 10>6-2tnV20
A4 = modulator gain = 105/4.05 = 25.926 hz/v ) _
Avco = VCO gain = 25.926 X 10076 -3m/20 - 95 956 x |20 x 10002 - a0y,
121 Discriminator
Lo-pass# 1 20.0 3827 o = +116.0973 + 48.0915: none 125.664
_1 o = -116.0973 + 48.0915 125.664
(- ocj) (w-0,)
Lo-pass #2 20.0 9239 0 = +48.0832 + 116.1007i none 125.664
-1 0, = -48.0832 + 116.1007i 125.664

(- 0) (00,

Sensitivity: Ap = discriminator gain = 2.2 v/125 hz = 0.0176 v/hz

12-bit Tustin digitizer

Sensitivity: Ar = digilizer gain = 2047 counts/2.5 v = 813.8 counts/v.

System sensitivity

The response of the system as a whole is obtained by combining the spectral elements and sensitivity factors of its constit-
uent parts. The overall system sensitivity A = Ag X Ayco X Ap X Ap =486.4 X 100032420 counis/emisec.

! The poles can be expressed in the SEED convention (IRIS, 1990) by multiplying by (0.0 + i).
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Synopsis of Seismicity

In general, 1992 was notable for the absence of any significant earthquake sequences in the center of the network. Howev-
er, two M > 7 earthquakes occurred at the edge of the net. The first event occurred in April at Cape Mendocino. but its af-
tershocks occurred primarily in the Pacific ocean, where the network’s ability to locate earthquakes is degraded. Then on
28 June the Landers earthquake occurred within the Southern California Seismic Network. Only the northernmost
Landers aftershocks that occurred within the NCSN are discussed in this report. A total of 21,365 earthquakes and blasts
were detected by the NCSN during 1992. Of this total, 170 events had a coda magnitude (M) 2 3.5 and 5 events were
M =5 (Table 7. Figure 2). The following sections summarize the seismicity that occurred within the sub-regions shown in

Figure S. All origin times are UTC.

Cape Mendocino

Sub-region A
Two significant earthquake sequences occurred near the
Mendocino Triple Junction, where the Pacific, North
America, and southernmost Juan de Fuca (Gorda) plates
meet. On 8 March at 03:43 a M 5.3 earthquake occurred af
a depth of 11.2 km (Table 7) and caused minor damage
near the town of Honeydew. This strike-slip earthquake
(#1, Figure 2) had only 11 aftershocks within 20 km of the
mainshock epicenter in the following 30 days, of which
the largest event was approximately M 3.0. While this
earthquake did not produce a large aftershock sequence, it
should be noted that the magnitude of uniform detection
for this region is approximately 1.9 due to the sparse net-
work and the occurrence of earthquakes offshore. The af-
tershock distribution did not indicate which plane was the
slip plane, but the prevailing geologic structure of the re-
gion would favor right-lateral slip on the vertical plane
striking N60°W.,

[The following summary is an excerpt from Oppenheimer
et al. (1993) which provides a review of geophysical ob-
servations of the Cape Mendocino earthquake sequence
and implications for the hazards of the region.] On 25
April, 1992 at 18:06 a surface wave magnitude (M) 7.1
earthquake occurred near the town of Petrolia, California
(#2, Figures 2 and 6). The mainshock was followed the
next day by two M, 6.6 aftershocks at 07:41 (#3) and
11:41 (#4) located offshore approximately 25 km west-
northwest of Petrolia. These three earthquakes generated
more than 2000 recorded aftershocks in the triple junction
region. The occurrence of a M 7 earthquake is not unusual
at the triple junction; over 60 earthquakes of Modified
Mercalli intensity (1) (MMI) 2 Vior M 2 5.5 have oc-
curred there since 1853 (Dengler et al., 1992). Damage es-
timates ranged from S48 to $66 million dollars, and the
sequence caused 356 reported injuries, destroyed 202
buildings, and caused damage lo an additional 906 struc-
tures primarily in the towns of Petrolia, Femdale, Rio
Dell, Scotia and Fortuna. It also triggered numerous land-
slides and ruck falls and caused widespread liquefaction in
local river valleys. The peak Modified Mercalli intensity
was IX in the Petrolia region and decreased in approxi-
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mately a radial pattern around the epicenter. The strong
ground motions of the mainshock and two aftershocks
were recorded on 14 instruments at epicentral distances
from 5 to 130 km, and the peak accelerations were some of
the highest ever recorded (Shakal et al., 1992).

The hypocenter of the 25 April 1992 mainshock was 4 km
east of Petrolia at a depth of 10.6 km (Figure 6). A focal
mechanism determined by inverting telesetsmic mantle
Rayleigh waves and aftershock locations indicate nearly
pure thrust motion on a N10°W-striking fault plane dip-
ping 13° to the east-northeast (Figures 2 and 6). The locu-
tion of the hypocenter at the southeast end of the
aftershock zone suggests that the fault ruptured unilateral-
ly to the west. Most aftershocks less than 12 km deep oc-
curred within 10 km ot the coast in a region bounded on
the east by the main shock epicenter, on the south by the
Mendocino fault, and on the north by a west-northwest
trend of earthquakes. The location, depth, and orientation
of the rupture plane are consistent with the absence of sur-
face faulting onshore.

The two M, 6.6 afiershocks locate 30 km west of the main-
shock at depths near 20 km, and their mechanisms indicate
right-lateral, strike-slip motion on planes striking to the
southeast (Figure 6). The slip plane of the first aftershock
is unknown because of the paucity of aftershocks. Howev-
er, the second aftershock locates within a trend of smaller
aftershocks at depths of 14 to 30 km on a southeast-strik-
ing plane dipping about 80° to the southwest; this orienta-
tion is consistent with the focal mechanism. The depths
and mechanisms of the two large aftershocks provide evi-
dence that rupture took place on faults in the Gorda plate
and distinct from the mainshock fault. Aithough no large
shocks ruptured the Mendocino fault during this sequence,
many aftershocks occurred on the eastward projection of
the fault. The afiershock activity was bounded on the
south where the distribution of hypocenters is near vertical
and extends 10 a depth of 25 km.

The elastic strain released by the mainshock caused sig-
nificant horizontal and vertical deformation in the epicen-
tral region. The mainshock elevated about 25 km of the
coast from 3 km south of Punta Gorda 1o Cape Mendoci-



no. Many intertidal organisms inhabiting rocky reefs per-
ished in the three weeks following the mainshock.
Maximum uplift was 140 * 20 cm at Mussel Rock and 40
to 50 cm at the northernmost reef at Cape Mendocino.
Modeling of coseismic horizontal and vertical site dis-
placements measured by GPS surveys indicates shallow
thrusting on a plane consistent with the teleseismic focal
mechanism of the mainshock. The mainshock also gener-
ated a small tsunami recorded by sea level gauges along
the California, southern Oregon, and Hawaiian coastlines.
The largest tsunami amplitudes were recorded at Crescent
City where two well-defined packets of wave energy with
maximum positive heights of 35 and 53 cm within the first
five hours were recorded.

Shasta and Lassen
Sub-region B

The most noteworthy seismicity recorded in this region
occurred in response to the June 28 M 7.3 Landers earth-
quake (Figure 7) (Hill er al., 1993). Significant increases
in seismicity were triggered 12 minutes after the earth-
quake at Lassen (840 km) and 23 hours later at Bummey
(900 km). Otherwise, no unusual seismicity occurred in
this region during 1992 (Figure 2). Of the 214 earthquakes
located by the NCSN during this period, only three ex-
ceeded M 3.5. The largest event, a M 4.0 occurred on 16
July at a depth of 19 km approximately 18 km north-north-
east of Red Bluff (Table 7). No aftershocks occurred with-
in 20 km of the epicenter in the following 30 days.

Coast Ranges north of S.F. Bay
Sub-region C

The NCSN recorded 501 earthquakes primarily along the
Rodgers Creek-Healdsburg-Maacama faulit system and the
Green Valley-Cedar Roughs-Bartlett Springs fault system
(Figure 2) (see sub-region D for a discussion of The Gey-
sers-lower Clear Lake region). No unusual earthquake se-
quences were recorded and no earthquakes above M 3.5
occurred. The San Andreas fault was nearly aseismic ex-
cept for five M < 2 earthquakes near Gualala. A localized
cluster of fourteen earthquakes (M < 2) occurred through-
out the year 60-65 km west-southwest of Red Bluff at a
depth range of 2 to 13 km. Another cluster of M <2 events
was located at depths of 6 - § km in the Montezuma Hills
north of Antioch.

The Geysers - Lower Clear Lake
Sub-region D
The Geysers region continued 1o be one of the most seis-
mogenic regions monitored by the NCSN. Earthquakes in
this region are induced by activities associated with pro-
duction of electricity, such as steam withdrawal, cooling of
the reservoir, and fluid injection. We recorded an average

of 7 earthquakes per day in 1992 and over 2600 events for
the year. Four earthquakes had M 2 3.5; the largest event,
aM 4.4, occurred on 19 September at 23:04 at a depth of 3
km beneath the northern region of the geothermal steam
field. Two events, a M 3.7 followed by a M 3.3 occurred
on 24 March at 14:27 and 14:28 at a depths of 1.7 and 1.5
km near the same location as the M 4.4 event. The Geysers
was Lhe only region in the northern San Andreas fault sys-
tem which exhibited triggered seismicity in response o
the Landers earthquake (distance = 740 km) (Hill er al.,
1993). A swarm of M < 1 triggered seismicity occurred 30
s after the arrival of the main shock S wave.

Central California Coast Range
Sub-region E
There was very little seismicity recorded in sub-region E
during 1992. Of the 155 events shown in Figure 2. only
one event exceeded M 3.5. This event had a magnitude of
4.1 and occurred on 2 July at 13:59 about 4 km south-
southwest of San Simeon at a depth of 3 km.

Loma Prieta - S. F. Peninsula
Sub-region F

Of the 908 earthquakes recorded in this sub-region during
1992, 805 occurred in the aftershock region of the 1989
M 7 Loma Prieta earthquake. The number of aftershocks is
51% the number that occurred in 1991 and 24% of the
number that occurred in 1990. The two largest events in
this sub-region both were magnitude 3.7 and occurred
within 5 minutes of each other on 12 December at 15:53
and 15:58. They ruptured the San Andreas fault 4 km west
of San Juan Bautista at a depth of 4.5 km and produced
about 24 aftershocks in the following week. The largest
event on the San Francisco Perinsula, north of the Loma
Prieta region, was a M 3.4 event on 29 April at 01:16 that
occurred at a depth of 6.7 ki | km southeast of Pacifica.

San Francisco East Bay

Sub-region G
Seismicity in the East Bay continued on the same faults
that have exhibited seismicity in the previous two decades.
Two thirds of the activity (320 earthquakes) occurred on
the Calaveras fault south of the Calaveras reservoir, with
the remainder occurring primarily on the Hayward, Mis-
sion, Greenville, and Concord faults. The largest event
occur in this region during 1992 was a M 3.9 event on 15
February; it occurred 14 km east of Livermore at a depth
of 16.6 km near the Tesla fault. A M 2.6 also occurred near
San Leandro along the Hayward fault on 20 December at a
depth of 5.5 km.
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Creeping San Andreas
Sub-region H
The NCSN recorded 997 events in this region, and the
largest event was a M 3.7 event on 28 February at a depth
of 6.3 km on the San Andreas fault 29 km east of King
City. This earthquake was followed by a brief swarm of 25
events over the next two days. Scattered seismicity also
occurred on the Tres Piflos and Quien Sabe faults.

Parkfield
Sub-region I

Two earthquakes in 1992 occurred in the vicinity of the
nucleation points of the M 6 1934 and 1966 Parkfield
earthquakes. On 20 October at 05:28 a M 4.5 event rup-
tured the San Andreas at a depth of 10.0 km near Middle
Mountain, followed 6 days later by a M3.7 aftershock al
10.5 km on 26 October at 07:27. The tormer event Lrig-
gered the first “A” level alert for the Parkfield experiment
since its inception in 1985 (Bakun et al., 1987), whereas
the latter event resulted in a “B™ level alert. The remaining
261 events located were otherwise typical (Parkfield
Working Group, 1993).

Western margin of the S. Central Valley
Sub-region J
Six earthquakes above M 3.5 occurred in this region. A
M 4.3 on 16 September occurred at a depth of 10.6 km 20
km east of Avenal. This event was tollowed by a M 4.2
event on 27 September. Three M 3.7-3.8 events occurred
in the Coalinga region (15 January 04:58; 22 April 16:52;
5 December 02:52). A M 3.7 event also occurred 15 km
wesl-northwest of Los Barfios. The remaining 300 events
were typical of activity of this region.

Central Valley/Western Sierra Nevada

Sub-region K
More than two hundred events occurred in this region. The
largest event was a M 5.7 event on 11 July at 18:14 20 km
north-northeast of Mojave (#6 Figure 2). This event is re-
lated 1o the Landers earthquake sequence and is discussed
more fully in the SCSN Bulletin (Wald et al., 1993). Simi-
larly, about half of the events shown in Figure 2 are related
to this earthquake. The remaining significant event was a
poorly located M 3.8 on 25 December 10 km east-north-
east of Quincy.

Long Valley Caldera
Sub-region L
This region continued to be very seismically active, re-
cording 13% of all the seismicity in the network. Although

there were no earthquakes greater than M 3.8 in 1992 (29
June), several noteworthy swarms occurred (Figure 7). In
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particular, the Long Valley region exhibited one of the
most pronounced triggered seismicity responses o the
Landers earthquake (Hill er al., 1993). At an epicentral
distance of about 415 km from the main shock, the number
of earthquakes jumped from 38 in the week preceding the
main shock to 340 in the week following the event. Seis-
micity commenced 9 minutes after the mainshock during
the passage of the § wave and the Love and Rayleigh sur-
face waves, Seismicity returned to the background level in
the second half ot July.

Most of the significant swarms occurred in the latter half
of the year about 2 km east of Mammoth Lakes with focal
depths of 5 1o 8 km. The swarm of 27 August included a
M 2.9 event, and the largest event of the swarm of 23 Sep-
tember was M 2.7. On 20 November a swarm of over 80
events occurred which included a M 2.7 earthquake.

Central/Southern Sierra Nevada

Sub-region M
The Rose Vailey swarm began on February 15 near Coso
Junction and was joindy recorded by the NCSN and SCSN
networks (see Wald er al., 1993) (Figures 2 and 7). The
largest event in this swarm was a M 4.1 event on 19 Febru-
ary at a depth of 6.6 km. The activity retumed to normal
by the end of March. Another M 4.0 event occurred in the
same vicinity on 4 September. The biggest event to occur
in the region was a M 4.5 on 30 June that occurred 6 km
cast of China Lake (#5 Figure 2). About another 12 A 3.5-
4.0 events occurred in the Coso-Indian Wells region
throughout the year, but this activity was typical. Similar
magnitude events were recorded in the Round Valley, Mt.
Morrison, Chatfant, Silver Peak, and Owens Valley re-
gions.

The Coso-Indian Wells, Mono Basin, Chalfant Valley, and
region south of Long Valley caldera also exhibited trig-
gered seismicity in response to the 28 June Landers earth-
quake (Hill et al., 1993). The Coso region sustained the
largest triggered event (M 4.4), and was closest to the
source region (165-205 km). The seismicity in the Mono
Basin region increased from 3 events in the week preced-
ing Landers to 12 events in the week following the earth-
quake. Most triggered seismicity did not occur until 8
hours after the mainshock.

Carrizo Plain
Sub-region N

No unusual seismicity was recorded except for a M 3.6
event 10 km northeast of Taft at a depth of 21 km and a
M 3.8 event on 3 March 24 km northwest of Tejon Pass at
a depth of 25 km.
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Table 7. M>3.5 Earthquakes Recorded during 1992 by the U.S.G.S. in Menlo Park
DAIE TIME LATITUDE  LONGITUDE DEPTH GEOGRAPUIC Mp # MAD My &4 MAD [} H H # RMS ERH ERZ AZM-GAPDMIN VEL, SOURCL
(NORI'H) (WEST) (KM) LOCATION Mp Mp My My P+S S VR ™ (SEC) (KM) (KM) (DEG) (KM) MODEL PDX
92 JAN 15 458 5036 36 18.03 120 272.32 12.63 COA 38 99 1 36 13 15 53 2 110 99 A3 2 S 84 9 COA 222
92 JAN 24 2026 55.04 40 17.65 124 2888  21.4 MEN 37 W .15 36 14 A3 2% 2 103 949 09 9 3 230 pX] MEN 122
92 JAN 26 1820 37.51 35 532 17 325 58.07 1wy 36 14 i 4 0 13 6 01 1.8 2.2 221 ki) WAL 2
92 FEB 10 1829 4i.88 38 5047 122 522 2.80 GEY I8 99 A8 38 6 16 47 | 215 99 08 A 6 28 4 GEY 222
92 FEH 1S 1436 1966 37 40.60 121 %.67 16.60 1AM 40 99 A2 40 IS5 22 DX 7 204 Y9 A9 2 3 85 9 Lv 222
92 FEB 19 1119 2473 36 14l 117 5324 6.6 COS 4.1 99 NE 45 14 .16 1 0 132 99 05 .5 i.0 179 10 WAL 222
92 IFEB 19 1224 39.77 % L1 117 5314 6.84 COs 36 99 13 g N 27 il 0 110 P 07 .6 I3 182 11 WAL 222
92 FEB 2 417 54.63 36 1.0} 117 5333 6.53 Ccus 37 99 14 38 il 18 11 0 111 9 05 5 1.0 176 10 WAL 222
92 FEB 21 14539 4163 36 147 117 5331 6.97 COs 35 99 14 32 6 31 B} 0 82 78 06 .5 9 127 11 WAL k]
92 FEB 2 1919 42,08 34 5738 19 642 20.77 WWI 36 9 1S 34 10 A2 1 0 109 9 09 .6 9 111 4 TRA 222
92 FIiB 22 332 .59 36 1.63 117 533 6.01 COS 37 9 .14 38 15 .33 1! ] 124 9y 06 .6 1.2 180 I WAL 222
92 FI-B 23 103 12,29 37 AN 18 25.78 8.73 CHV 36 99 1 33 [} )] 34 0 109 99 05 J3 6 93 2 MAM bk
92 FEB 27 2203 0.74 36 46.07 121 2876 B.60 s 35 99 A3 36 23 .16 85 7 21) 99 23 2 5 35 2 LOM 22
92 FER 28 329 20.48 36 13.22 120 47.18 5.83 BIT 37 99 15 32 10 A2 48 ] 52 49 3l .5 1.8 65 i PMM 222
92 MAR 3 807 49.33 35 45.00 18 1.60 1.82 WWE 38 99 A5 11 0 121 99 06 ) 1.2 97 13 WAL 2
92 MAR 5 1824 223 35 1263 119 22.67 2521 BAK 38 99 15 3.1 15 10 35 0 123 99 24 4 9 86 20 TRA 222
Y2 MAR & M3 Q45 40 1549 124 1382 10,4 MEN 53 9 Ad 5.3 30 A5 15 1 284 99 A5 N -4 191 9 MEN 222
092 MAR 9 451 15.82 40 3439 123 22,42 15.03 KLA 444499 18 4.1 10 RE 42 l 198 gy A0 2 R 3 50 16 MEN 222
92 MAR 16 1208 639 40 1946 124 36.06 18.56 MEN 37 9 1S5 3.7 16 12 48 2 164 99 A0 .0 5 226 39 MEN 222
92 MAR 16 1920 22.18 36 015 117 52.13 5.51 COS 6 99 A2 35 8 0 11 0 131 99 .04 5 1.0 (i) ] WAL 22
92 MAR 17 1156 35,71 6 2 117 52.5% 5,29 COS IRy RE] 410 30 BE 11 0 141 99 03 .5 1.1 173 8 WAL 222
92 MAR 24 1427 612 8 50,63 122 J47.86 1.7 GRY R A Y] 20 k] 0 04 04 07 2 N 35 4 GUEY 2
Y2 MAR 24 1428 2845 38 50.20 122 48.31 1.55 GULY 3.6 99 27 i ] 0 41 41 07 2 K 39 3 GEY 22
92 APR 22 1652 54.89 36 997 120 1448 11.01 COA 3.7 99 A0 37 28 42 42 I 167 99 08 2 4 129 13 COA 222
92 APR 25 1501 48,16 40 18,18 124 31.84 21.28 MEN 35 99 A3 34 17 RE] 16 | 97 79 .08 1.0 K} 254 20 MEN 222
92 APR 25 1806 5.18 40 1996 124 13,77 10.2) MEN 65 99 7 6.1 27 n 9 0 346 99 06 3 1 116 12 MEN 222
92 AR 2§ 1820 14.20 40 2736 124 2300 6.9 MEN 4.4 9 A9 14 0 15 15 07 1.1 25 237 6Y MEN rp
92 APR 25 1825 18.21 40 25.68 124 31.62 7.46 MiiN 36 7 12 1 0 13 13 08 3.6 28 278 59 MIN ep
92 APR 25 1827 3532 40 1593 124 26,23 0.76 MEN 36 16 46 22 0 26 26 1S 1.5 49 235 50 MEN re
92 APR 25 1828 S8.08 40 2261 124 25.55 12,27 MIN 42 15 21 13 0 15 15 07 29 2.4 284 56 MEN pp
92 APR 25 1831 51.54 40 18.77 124 3149 5.96 MIIN 4.3 1S 20 17 0 n 22 07 1.5 2.0 239 36 MEN pp
92 APR 25 1832 5806 40 19.36 124 47.20 5.02 MEN 319 14 32 51 0 56 56 32 3.8 216 267 125 MEN pp
92 APR 25 1842 1513 40 1874 124 3232 S.10 MIEN 40 26 A8 23 0 84 B4 04 K. 1.7 235 68 MEN pp
92 APR 25 1845 19.10 40 19.09 124 2521 8.2} MIEN 37 61 27 35 6 13 10 0 S0 29 A 1.8 N 253 12 MEN 222
92 APR 25 1848 876 40 17.20 124 2432 6.62 MEN 36 14 28 3.1 3 M 15 1 16 6 10 1.2 5 242 9 MEN 222
92 APR 25 1848 47.84 40 19,14 124 3086 5.3) MIEN 38 9 10 36 2 07 14 2 19 13 08 7 4 248 19 MEN 222
92 APR 25 1853 18.01 40 16.76 124 21.57 0.4 MEN 40 36 s 32 5 21 19 0 19 Y] .08 i.2 23 238 66 MEN 222
Y2 APR 25 1853 32.20 40 1475 124 21,04 8.53 MEN 41 N 21 4.0 2 .05 6 2 7 | i) 1.9 1.0 260 ) MEN 122
92 APR 25 1909 2743 40 2007 124 22,54 5.53 MEN 3.7 16 32 : 8 4] 20 20 .05 B K3 23 11 MEN pp
92 APR 25 1910 213 40 17.59 124 2124 B.88 MEN 35 2 A0 3.6 2 R i8 | 36 3l 10 .5 3 k) 6 MEN 222
92 APR 25 1914 51.74 40 18.8] 14 3262 282 MIN 47 15 RE} 25 0 31 3 Al 1.4 24 232 38 MEN Pe
92 APR 25 1915 31.76 40 1831 129 3117 6.94 MEN 40 99 et 42 10 12 19 | 80 4?2 13 1.3 N 246 19 MEN 222
92 APR 25 1921 4138 40 21,82 124 22.75 6.64 MEN 35 9 1 ¥ 0 15 [N .05 1.7 N 266 17 MEN e
92 APR 25 1922 5899 40 24.19 124 699 9.23 MEN 35 N A0 8 0 10 10 A7 29 13 214 2 MEN rp
92 APR 25 1930 4426 40 17.84 124 2430 8.49 MEN 8 17 A9 17 0 25 25 05 1.2 7 223 2 MIN pp
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DATE TIMIE LATITUDE LONGITUDE DEPTIL GEOGRAPHIC M; # MAD Mg # MAD # # # # RMS ERIl  ERZ AZM-GAPDMIN  VEL SOURCE

(NORTH) (WEST) (KM)  LOCATION M Mp My My PeS S VR M (SEC) (KM) (KM) (DEG) (KM) MODEL PDX
92 APR 25 1039 3039 40 24.62 124 21.10 9.64 MEN 36 90 22 38 B 09 17 1 ™ 6) .09 5 3 202 7 MEN 222
92 APR 25 1941 5931 40 1993 124 2490 6.25 MEN 40 22 19 1 0 k) 33 15 2.0 N 244 13 MIN PP
92 APR 25 1942 4683 40 17.73 124 2463 7.3 MEN 38 M 20 38 5 RE 21 2 52 43 09 6 4 239 2 MEN 222
92 APR 25 1950 4224 40 17.87 124 2597 7.83 MIEN 39 99 A8 41 14 e 25 1 134 99 07 8 S 237 25 MEN 222
92 APK 25 1955 6.57 40 2594 124 2453 9.86 MEN 36 45 19 34 S 07 21 2 ) 58 06 5 2 222 8 MEN 222
92 APR 25 2000 7.65 40 2944 124 2804 26,08 [UR 36 83 A9 37 W n 13 2 109 87 09 1.2 8 233 1 MEN 222
92 APR 25 2012 3582  4U 2534 124 25.99 9.46 MEN 39 99 33 39 12 14 15 1 76 62 09 6 3 250 10 MEN 22
92 APR 25 2029 17.10 40 2452 124 2200 1036 MEN 37 94 26 w7 12 18 2 106 88 07 6 2 214 8 MEN 222
92 APR 25 2109 1364 40 2290 124 1318 104 MEN 35 4 RE] 15 0 49 49 05 3 3 110 9 MIN PP
92 APR 25 2126 937 40 2203 124 33.03 2,25 MEN 18 92 29 38 6 .07 17 0 55 41 A3 1.4 16 247 22 MEN 22
92 APR 25 2136 4944 40 2090 124 2077 1941 MEN 36 99 A7 37 12 16 13 1 a5 30 06 9 2 246 16 MEN 222
02 APR 25 2225 2587 40 19.80 124 24.69 5.55 MEN 39 99 21 42 16 U9 11 | 179 99 A3 1.6 q 246 13 MEN 212
92 APR 26 40 2601 40 1797 124 2348 8.46 MEN 35 95 NE 38 10 Ri 12 1 65 56 06 N} 3 245 9 MEN 222
92 APR 26 49 1742 40 2140 124 26.36 7.07 MEN a5 7N 44 36 11 15 10 0 53 40 07 1.0 S 256 16 MEN 222
92 APR 26 100 57.88 40 2182 124 3047 6.33 MEN 39 99 23 42 7 19 16 1 88 75 R L1 5 251 19 MEN 222
92 APR 26 127 1456 40 1850 124 28,16 8.63 MEN 36 7 18 36 10 12 10 0 44 41 05 1.2 4 mn 15 MEN 222
92 APR 26 132 1500 40 1825 124 2472 19.20 MEN 37 99 A9 509 21 12 2 78 72 05 8 3 253 il MEN 222
92 APR 26 133 .28 40 19.00 1242525 1741 MEN 39 99 23 39 % 14 14 1 62 47 09 1.1 3 251 12 MEN 222
92 APR 26 207 604 40 1822 124 2467 1907 MIN W99 28 39 17 A5 12 1 84 81 05 9 3 253 1 MEN 222
92 APR 26 208 933 40 1783 124 2442 18.62 MEN 40 N 26 35 S 22 14 2 26 13 09 8 3 245 10 MEN 222
92 APR 26 450 17.19 40 2534 124 2222 1014 MEN 35 W 14 37 1o .16 12 1 68 61 09 8 3 221 7 MEN 222
97 APR 26 741 39.76 40 25.63 1243579 1942 MEN 63 99 38 61 28 .25 17 (i 362 99 13 2.2 6 253 n MEN 222
92 APR 26 749 5212 40 2448 124 3398  17.85 MEN 40 77 23 35 6 08 15 2 36 23 08 5 6 257 21 MEN 222
Y2 APR 26 757 344 40 2494 124 40,18 0.08 MIN 38 65 27 a9 7 A5 30 0 54 K1} A7 217 59 233 36 MEN 222
Y2 APR 26 821 94y 40 2305 124 3328 2266 MEN 3709 20 3810 K. 16 0 64 60 15 2.4 N 250 2} MEN 222
92 APR 26 843 2857 40 19.89 124 3399 1880 MEN 35 64 6 34 7 14 20 1 31 1% 42 11 A 247 24 MEN 222
92 APR 26 924 2196 40 2536 124 2245 9.91 MEN 3799 19 40 9 1y 2l 2 110 99 05 5 2 216 7 MEN 222
92 APR 26 %1 2,62 40 26.01 124 26,29 9.76 MEN 35 54 31 28 2 17 13 2 41 35 .08 8 5 232 10 MEN 222
92 APR 26 941 H.79 40 2026 124 2143 1L MEN 36 37 16 36 6 o7 12 2 49 37 o1 A 3 210 " MEN 222
92 APR 26 1118 2566 40 2252 124 35,12 22,63 MEN 59 49 Ao 62 7 A5 12 0 329 99 07 2.4 6 263 214 MEN 202
92 APR 26 1128 50.85 40 2295 1249 3147 1415 MEN 41 50 30 22 3 16 16 1 21 13 08 1.0 6 251 p2 MEN 222
92 APR 26 1129 7.58 40 2627 124 3533 1078 MEN a1 53 25 EXTIE R b2} 1 46 26 a2 8 8 240 32 MEN 222
92 APR 26 1204 2998 40 2444 124 2452 107 MEN 41 7 23 41 4 .06 12 0 98 80 06 8 3 227 10 MEN 222
92 APR 26 1428 2377 40 21.84 124 27.50 1893 MEN 37 38 10 i 0 32 32 40 L7 3 264 16 MEN PP
92 APR 26 2040 5533 40 1843 124 3105 1635 MIEN 15 69 A9 34 8 15 18 2 56 45 06 9 3 264 19 MEN 22
92 APR 26 2118 495 40 2390 124 3540 1850 MIEN 40 99 RH 41 8 R 33 1 152 99 42 1.0 1 240 27 MEN m
92 APR 26 2208 030 40 21.39 124 3194 1803 MEN 38 Y 15 39 5 A7 17 1 102 97 08 1.1 3 249 21 MEN 222
92 APR 26 2225 52497 40 1929 124 32.84 9.76 MEN 42 99 20 42 18 20 18 1] 173 99 13 1.9 7 250 22 MEN m
92 APR 26 2339 1561 40 19.53 124 37.02 6.02 MEN 40 99 i 42 U 18 3 2 144 49 09 8 6 242 28 MEN 222
92 APR 27 6 2380 40 19.29 124 37.09 5.53 MEN 35 87 22 36 11 20 24 2 0 63 08 9 7 247 28 MEN 222
92 APR 27 33 442 40 20062 124 2835 18353 MIN 36 99 a3 36 4 .16 15 | 1 99 07 1.0 3 248 18 MEN 222
92 APR 27 228 840 40 19.2) 124 3719 7.83 MEN 40 99 AY ER RV 28 ] 151 99 15 1.5 1.0 2147 28 MEN 222
92 APR 27 235 36.65 40 1947 124 29,10 19.77 MIN 36 96 R 36 11 18 14 ] 9 87 05 N 2 250 17 MEN 222
92 APR 27 247 20.08 40 1976 124 3895 412 MEN 42 99 27 44 12 21 3l V] (2] 9 A0 1.0 1 240 ¥ MEN 2272
92 APR 27 631 2434 40 1947 124 3351 2292 MEN 35 9 12 i3 12 19 21 1 101 89 R 1.5 6 247 23 MIN 222
92 APR 27 907 1092 40 2289 124 3534 23.% MEN 35 99 A5 5 10 20 n 1 115 5y A 1.5 8 248 12} MIN 222
92 APR 27 1537 S7.10 40 1890 124 1296 8.59 MEN 37 49 22 37 6 A6 18 1 51 52 RE! 1.3 N 251 n MEN 222
92 APR 30 840 2057 40 2229 124 3464 2614 MEN 15 99 .15 35 0l a7 25 1 14 Y 10 1.2 10 243 23 MEN 222
92 APR 30 953 2057 40 17.04 124 2238 2209 MEN 40 99 19 39 1) A5 13 u 178 99 .0Y 14 6 23 7 MIN 222
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»
DAIT TIME LATTTUDE  LONGITUDE DEPTH GEOGRAPHIC My 4 MAD My # MAD 4 L] ] # RMS ERH ERZ AZM-GAPDMIN  VEL SOURCE

(NORTH) (WLST) (KM) 1LOCATION Mp Mp My My P+S S VR ™ (SEC)  (KM)  (KM) (DEG) (KM) MODEL PDX
92 MAY 1 102 2883 37 619 121079 1.07 JQN 35 99 .16 34 18 .18 KL 3 190 99 Jo6 4 14 184 1 NCG 222
92 MAY | 1542 5679 40 2100 124 31,63  26.19 MEN 36 9 4 e 9 24 21 ) 120 99 42 1.3 8 249 2l MIEN 222
92 MAY 1 2241 5253 40 19.24 124 3421 8.57 MEN 36 M 16 612 23 25 0 78 69 A3 1.3 N 235 24 MEN 222
92 MAY 2 1130 3138 40 1790 1242735 2204 MEN 39 % A1 39 16 RE) 13 1 197 99 08 1.1 3 267 IE} MEN 222
92 MAY 4 13 2793 40 2044 12427195 20,18 MEN 35 84 20 35 10 A2 14 0 67 62 07 1.5 2 248 17 MEN 222
92 MAY 4 708 1914 40 17.59 124 2339 22719 MIEN 37 99 A2 36 9 A2 14 1 141 99 08 1.1 ] 238 9 MIN 222
92 MAY 4 744 4261 40 17.61 124 2312 220! MEN 35 99 A4 36 9 16 13 1 135 99 09 1.1 4 237 21 MEN 22
92 MAY 5 1046 1724 40 1736 124 1977 7.55 MLN 43 99 14 45 B Ao 13 i 238 99 A0 J 4 202 5 MEN 222
92 MAY 10 1758 317 40 26,01 124 2573 10.H MIIN 41 99 19 43 14 A2 13 0 107 86 08 1.0 5 230 Y MIN 222
92 MAY 11 249 2365 40 1771 124 26,63 2244 MLEN 35 99 12 40 .10 i3 1 101 97 07 8 3 264 13 MEN 222
92 MAY 12 1217 2093 40 1840 124 NN 8.07 MIEN 36 99 16 6 7 J6 12 0 9 66 05 11 ] 269 15 MEN 222
92 MAY 18 742 3143 40 2154 124 4595 1392 MEN 38 99 .25 38 14 23 54 | 162 9 A2 .6 9 237 39 MEN 222
92 MAY 20 230 5053 40 1842 124 22.84 7.14 MEN 3.7 99 A7 39 2 16 12 1 138 99 .08 9 4 235 9 MIN 222
92 MAY 21 338 088 J0 1875 1242539 20.64 MEN 39 9 .18 39 13 16 12 1 105 Y2 06 9 2 256 12 MEN 222
92 MAY 27 1532 338 40 1785 124 20.67 8.41 MEN 3.5 87 A5 36 8 A8 12 1 62 57 07 4 3 212 6 MEN 222
92 JUN § 2146 4298 4 18.66 124 2480 2041 MEN 483 99 A7 48 lo 2 10 0 20 99 05 1.2 3 252 1 MEN 222
92 JUN 16 M5 844 40 2799 1243570 2344 MEN 35 85 17 38 2 .04 17 1 105 99 08 N 1 251 2 MEN 222
92 JUN 24 725 2850 40 20.80 1243057 23.27 MEN 37 99 A3 3.7 10 .16 19 1 180 99 12 1.4 .6 247 20 MEN 22
92 JUN 28 1210 2.4 40 2777 121 3273 440 LAS 35 28 59 1.7 0t .00 13 1 13 9 03 3 .5 60 3 LAS FFF
92 JUN 29 537 4589 37 3460 118 4967 1237 MOR 38 99 21 37 2 29 M 0 72 69 07 3 6 n 2 MAM 222
92 JUN 30 1305 36.04 35 406] 117 36.52 9.8) WV 45 o7 RIY 11 0 K3 83 06 7 1.5 145 12 WAL RR
92 UL 1 616 56.39 35 4062 17 3671 8.65 Iwv 44 99 A3 45 25 16 10 0 130 99 05 .5 1.7 136 12 WAL 222
92 JUL 2 701 1051 35 37.41 118 363 1354 WWF 39 89 A2 17 0 n 77 22 23 S5 285 18 WAL RR
92 JUL 2 1359 2049 35 3631l 121 12.58 3.02 SSM 4.1 99 a3 44 7 35 40 0 137 9 09 3 6 183 10 CST 22
92 JUL 3 1322 306 35 Sld6 117 51,29 11.65 wv i 99 A4 39 13 13 7 0 7 41 03 3 29 178 30 WAL 222
92 UL 6 1949 1078 36 3875 1K .87 0.31 OWvV 39 99 A3 43 1 10 69 0 74 60 19 N 29 170 60 WAL 222
92 JUL 11 1814 1585 35 1282 118 466 1602 GAR 52 99 22 55 48 20 19 0 319 99 A0 S 1.1 139 n WAL FIF
92 JUL 13 825 38.42 35 S8.14 18 215 6.86 WWF 35 99 A3 35 15 34 60 0 13 99 A5 4 N 107 32 WAL 222
92 JUL 13 953 613 35 3875 118 23.19 0.31 WWF 4199 2] 42 6 .08 72 0 124 99 Al 7 43 105 31 WAL on
92 JUL 13 954 1956 35 5792 118 22.82 0.20 WWF 40 36 28 344 23 7 0 9 3 05 2.2 6.7 269 32 WAL 222
92 UL, 14 24 5959 35 57.42 18 2112 1.76 WWF 36 9 A3 37 1o 21 53 0 107 99 A9 3 6 105 31 WAL o
92 UL 16 1538 009 40 1943 122 973 186 SHA 40 99 A5 37N 26 19 | 164 94 A1 A 1.2 125 13 LAS Pyl
92 JUL 18 658 39.52 37 2934 118 56.94 287 Sil. 39 99 a2 43 37 18 36 0 308 99 08 3 1.4 16 14 MAM 222
92 JUL 27 2210 5948 36 3.20 117 39351 0.63 COs 39 99 A4 42 17 21 kY 0 M 23 25 LS 4.7 200 66 WAL 222
92 AUG 13 133 10.72 40 2439 124 25.67 9.70 MEN 35 94 16 36 7 .22 8 1] 59 53 06 L1 5 256 [} MEN 222
92 AUG 14 2327 5062 35 5040 17 4027 1124 Wy 37 99 4 38 11 19 10 (] 94 75 42 S 11 135 9 WAL 222
92 AUG 18 23R 2900 37 2037 118 2279 12,26 owy 37 99 20 38 8 33 28 0 51 43 05 A 1l 48 10 MAM 222
92 AUG 25 1742 1850 40 17.94 1242601 223) MIEN 35 99 A5 35 10 20 14 ! 1y 99 L8 R 3 263 12 MEN 222
92 SEP 4 1502 5819 36 829 17 52.28 7.74 CcOs 40 99 A3 41 19 A7 15 0 113 84 08 5 [N 156 22 WAL 222
92 SEP 5 2228 856 37 2747 118 3577 8.36 RVL 35 9 16 37 10 A9 32 0 138 99 10 3 3 8] 4 MAM 222
92 SEP 14 1240 5370 37 34N 18 52.07 1.57 MOR 35 99 a3 7 21 3 0 148 99 07 3 5 85 4 MAM 222
92 SEP 16 614 3328 36 000 1Y 5466 1055 COA 43 99 A6 43 28 A7 4 3 259 99 A7 .5 7 216 16 COA pa)
92 SEC 19 2304 4684 38 5159 122 4761 3.01 GEY 43 99 A8 44 19 AN 49 0 322 949 1 2 7 »n 6 GEY 222
92 SEP 23 904 4152 40 1802 1242343 8.37 MEN 37 99 15 40 1 09 12 U 109 99 06 9 A 24 9 MEN piey]
92 SEP 23 1110 3109 0 1806 124 2349 B.18 MEN 4099 22 42 14 14 0 235 99 06 7 3 24 9 MIEN 222
92 SEP 27 1659 1389 36 029 19 5559 1L COA 42 9 A3 41 A7 47 3 198 99 A7 5 1.0 187 8 COA 222
92 SEf 29 525 4387 37 34.02 118 52.21 139 MOR 37 9 A5 39 17 22 32 0 96 88 07 3 5 86 N MAM 222
92 OCI 5 1140 28.50 37 27.28 18 5032 1.64 MOR 39 99 Al 43 15 A4 33 U 181 99 07 3 9 129 7 MAM 222
92 OCI 8 1744 5883 36 520 17 40,78 8,10 cos 3o 99 A3 34 9 21 1 0 62 47 08 9 13 243 20 WAL 222
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DAIT TIME LATITUDE  LONGITUDE DEPIH GEOGRAPHIC My  # MAD My # MAD # # [ [] RMS  ERH ERZ AZM-GAPDMIN  VEL SOURCE
(NORI'H) (WLEST) (KM)  LOCATION My Mp My My PeS S VR M (SEC)  (KM)  (KM)  (DEG)  (KM) MODEL  PDX
92 0CF 9 223 4867 40 2733 124 1674 1938 MEN 31 9 4 31 9 13 16 ! 101 93 06 3 3 109 5 MEN 222
92 CTF 14 2208 4731 39 4329 122 573 1575 SAC 5 0w A8 33 28 19 104 0 139 99 A8 3 3 36 M NCG 22
92 OCT 20 528 891 35 S5.72 120 2835 999 MID 43 99 14 45 46 14 56 1 32y 99 10 2 3 31 2 PMM 222
92 OCT 26 727 4047 35 56.66 120 2940 1045 MID 36 99 12 37 6 .06 52 1 ke 89 09 2 3 40 2 MM 222
92 NOV 21 1511 4236 35 19.04 1B 3601 9.12 wwi 37 9 .3 38 20 .12 20 0 78 63 16 -4 1o 72 15 WAL 222
92 DEC S 252 571 36 27.20 120 1183 1741 QN 3709w 14 35 2 .29 L] 1 219 99 13 4 3 27 3 COA 222
92 DEC 12 1553 46.17 36 51.26 121 3506 4.85 s 37 9 A2 37 20 1 1 152 99 A8 2 K] 41 3 LOM 222
92 DEC 12 1558 5247 36 SL.i8 121 3483 146 SiB 37 99 12 36 21 .15 9 0 130 99 19 2 4 39 3 LOM 222
92 DEC 20 2105 2079 3T 492 122 899 423 HAY 6 W A4 5 % AS 75 2 185 99 14 2 ) 3l 4 HAY 222
92 DEC 25 425 932 39 56.67 120 5143 0.00 WAK 38 99 14 40 6 A4 123 0 136 93 48 9 1.5 181 53 LAS 222
Notes to Table 7

DATE TIME Origin Time (Universal Coordinated Time) ERH 1 (KM) Horizontal ervor (kmy).

GEOGRAVINCG LOCATION Event location remark, (See Figure 4 and table below), BRZ 1 (KM) Vertical error (km).

Mp Coda duration magnitude (Eaton, 1991). AZM-GAP/ (DEG) Maximum wimuthal Gap

My ‘Total of duration magnitude weights (does not exceed 9). DMIN/(KM) Distance to ncarest station (km).

MAD /My, Median-absolute-difference of cody magnitudes, VEL / MODEL 3-letter code of crust and delay madel. (See Table 4).

My Primary amplitude mugnitude (Eaton, 1991). SOURCE /X Most common P & S (P), M, (D), and My (X) data source codes.

#7My Total of amplitude magnitude weights (does not exceed 99), where data source codes are us {ollows:

MAD /My Median-absolute-difference of wnplitude magnitudes R Main RTP

H7PeS Number of P& S times with finsl weights > thun 0.1 {does not exceed 99). P Prototype RTP

418 Number of § readings with weights > 0.1 (dues not exceed 99), O Mutosols RTP

A1VR Number of valid I’ & S readings with weight > 0 (does not exceed 99). 2 CUSP Tustin A/D #2

#1 M Number of I” lirst motions (does not exceed 99), ¥ Digitized event from FM tape

RMS /(SEC) RMS travel lime residug).

ALM
ALU
ANN
AUB
BAK
BAR
BIT
BL.M
BUS
BVL
CAS
CHA
CHvV
COA

Lake Almunoc
Alum Rock

Anno Nuevo
Auburn
Bakerstield
Bartlett Springs Faukt
ISitterwater Valley
Biack Mountin
HBusch Fault

Hewr Valley

Casa Diablo Mtn,
Chalk Blulfs
Chalfant Vidley
Conlinga

CON
COS
CRV
CYN
CYS
DAN
DEL
DEV
DOM
EMO
EUR
GAR
GLY
GLA

Concord Faull
Coso Range
Ciervo Hills
Coyote North
Coyote South
Danville

el Norte
Death Valley
Rusurgent Dome
East Mot
Fureka
Garlock Faull
Geysers

Glass Mtn,

GOl
GKN
GVL
HAM
HAY
HCE
HOL
INC
Iwv
JQN
KAl
KLA
KON
LAS

Hypoinverse Geographic Locations

Gold Hill
Greeaville Fault
Creen Valley Fault
Mt. Hamillon
Hayward Fault
Hilton Crk. L1,
Hollister

Inyo Crnters
Indian Wells Val,
Sun Jouquin Valley
Kaiser Peak
Klamath Mountains
Konocti Bay
Lassen

LOM
MAA

Loma Pricta
Muucima Fault

MAM Muammaoth Min,

MAR
MCA
MEN
MID
MIS
MOD
MOI,
MON
MOR
NAP
NEV

Marin
Mono Culdera

Mendocing Escarpment

Middle Mountain
Mission Fault
Modoc Plateau
Mono Lake
Monterey Bay
Mt. Morrison
West Napa Fault
Nevila

40,

NMO North Moat
ORIl Oregon

ORO Oroville

ORT  Onigalets Faull
OWYV Owens Vulley
PAl  Paicines

PAN  Punoche Pass
PAR  Point Arena
PIN  Pinnacles

PON  Pacitic Ocean N
POS  Pacitic Ocean S
QUI  Quiensabe
ROB  Paso Robles
ROG  Rogers Creek Fault

RVL
SAC
SAL
SAR
SBA
SCA
sV
SIB
SFL
SEP
SHA
SHE
SIL
SIM

Round Valley
Sacramento Valley
Salins Valley
Susgent Fuolt
Santa Burbara
Southern Calif.
Sunta Clara Valley
South S.K. Bay
Sun Felipe

S.F Peninsula
Shusia

Sherwin Lakes
Silver leak
Simmler

San Juan Bautista
Slack Canyon
South Moat

San Simeon
Stone Canyon
Sunol

Big Sur

Walker Lane
Wheecler Crest No.,
WCS  Wheeler Crest So,
WHI  White Mountains
WMO West Moat
WWFE White Wolf Fault
YOS Yosemite

SJH
SLA
SMO)
SSM
STN
SUN
SUR
WAK
WCN



Bibliography

Allen, R. V., Automatic earthquake rccognition and timing from single traces, Bull. Seism. Soc. Am., 68, 1521-1532, 1978.

Allen, R. V., Automatic phase pickers: Their present use and fuwre prospects. Bull. Seism. Soc. Am., 72, $225-§242,
1982.

Bakun, W, H., K. S. Breckenridge, J. Bredehoeft, R. O. Burford, W. L. Ellsworth, M. J. S. Johnston, L. Jones. A. G. Lindh,
C. Mortensen, R. J. Mueller, C. M. Poley, E. Roeloffs, S. Schulz, P. Segall. and W. Thatcher, Parktield, California,
earthquake prediction scenarios and response plans, U.S. Geol. Surv. Open-File Rep. 87-192, 60 pp.. 1987.

Castillo, D. A,, and W. L. Elisworth, Seismotectonics of the San Andreas fault system between Point Arena and Cape
Mendocino in Northern, California: Implications for the development and evolution of a young transform, J. Geo-
phys. Res., 98, 6543-6560, 1993.

Cockerham, R. S, and J. P. Eaton, The earthquake and its aftershocks, April 24 through Sept. 30, 1984, in The Morgan
Hill California Earthquake of April 24, 1984, Seena N. Hoose. ed., U.S. Geol. Surv. Bull.1639, 15-28, 1987.

Dengler, L., G. Carver, and R. McPherson, Sources of north coast seismicity, Calif. Geol., v. 45., 40-53, 1992.

Dietz, L. D., and W. L. Ellsworth. The October 17, 1989 Loma Prieta, California, earthquake and its aftershocks: Geome-
try of the sequence from high resolution locations, Geophys. Res Lett., 17, 1417-1420, 1990.

Eaton, J. P, Regional seismic background of the May 2, 1983 Coalinga earthquake, in Mechanics of the May 2, 1983
Codalinga Earthquake, U.S. Geol. Surv. Open-File Rep. 85-44, 44-60, 1985.

Eaton, J. P., Determination of amplitede and duration magnitudes and site residuals from short-period seismographs in
northern California, Bull. Seism. Soc. Am., 82, 533-579, 1992.

Eaton, J. P.. Review of procedures [or calculaling USGS short-period seismograph system response, U.S. Geol. Surv.
Open-File Rep. 93-295, 26 pp.. 1993

Eaton. J. P, and M. Simirenko, Report on microearthquake monitoring in the vicinity of Aubum Dam, California, July
1977-June 1978, U.S. Geol. Surv. Open-File Rep. 80-604, 48 pp., 1980.

Eberhart-Phillips. D., and D. H. Oppenheimer, Induced seismicity in The Geysers geothermal area, Calitornia, J. Geo-
phys. Res., 89, 1191-1207, 1984.

Healy. J. H.. and M. E. O'Neill, Calibration of seismographic systems, USGS stations in the central California network,
U.S. Geol. Surv. Open-File Rep. 77-736, 1977. :

Hill, D. P, P. A. Reasenberg, A. Michael, W. J. Arabaz, G. Beroza, J. N. Brune, D. Brumbaugh, R. Castro, S. Davis, D. de-
Polo, W. L. Ellsworth, J. Gomberg, S. Harmsen, L. House, S. M. Jackson, M. Johnston, L. Jones. R. Keller, S. Ma-
lone, L. Munguia. S. Nava, J. C. Pechmann, A. Stanford, R. W. Simpson. R. B. Smith, M. Stark. M. STickney, A.
Vidal, S. Walter, V. Wong, and J. Zollweg, Seismicity remotely triggered by the magnitude 7.3 Landers, California,
earthquake. Science, 260, 1617-1623, 1993.

IRIS Consortium, Standard for the exchange of carthquake data reference manual, 149 pp., 1990.

Jones, L. M.. and R. S. Doilar, Evidence of Basin-and-Range extensional tectonics in the Sierra Nevada: The Durrwood
Meadows swarm. Tulare county. California (1983-1984), Bull. Seismol. Soc. Am., 76, 439-461, 1986.

Kissling, E., Geotomography with local earthquake data, Habilitation thesis, ETH Zuerich, Switzerland, 152 pp., 1987.

Klein, F. W,, User’s Guide to HYPOINVERSE, a program for VAX computers to solve for earthquake locations and mag-
nitudes, U.S. Geol. Surv. Open-File Rep. 89-314, 61 pp., 1989.

Olson, J. A.., Seismicity of the San Andreas fault zone in the San Francisco peninsula area, California, Royal Soc. New
Zealand Bull., 24, 87-97, 1986.

Oppenheimer, D. H., F. W. Klein, and J. P. Eaton, The first 20 years of CALNET, the Northern California Seismic Net-
work, U.S. Geol. Surv. Open-File Rep. 92-209, 33 pp.. 1992.

Oppenheimer. D., G. Beroza, G. Carver, L. Dengler, J. Eaton, L. Gee. F. Gonzalez, A. Jayko. W.H. Li, M. Lisowski, M.
Magee, G. Marshall, M. Murray, R. McPherson, B. Romanowicz, K. Satake. R. Simpson, P. Somerville, R. Stein,
and D. Valentine, The Cape Mendocino. California earthquakes of April 1992: Subduction at the triple junction,
Science, 261, 433-438, 1993.

41.




Parkfield Working Group, Parkficld: First shont-term carthquake waming, £0S, 74, 152-153, 1993,

Prodehl. C.. Crustal structure of the western United States, U.S. Geol. Surv. Prof. Paper 1034, 1979

Reasenberg, P.. and W. L. Elisworth, Aftershocks of the Coyote Lake, California, carthquake of August 6, 19792 A de-
tailed study. J. Geophys. Res.. 87, 10637-10655, 1982,

Shakal, A., R. Darragh, M. Huang. T. Cao, R. Sherbume, R. Sydnor, P. Malhotra, C. Cramer, J. Wampole, P. Fung, and €.
Petersen. CSMIP strong-motion records from the Pevolia, California earthquakes of April 25-26, 1992, Calif. Div.
Mines Geol. Rep. OSMS 92-05. 73 pp., 1992.

Stewart. S. W., and M. E. O'Neill, Calculation of the frequency response of the USGS telemetered short-penod seismic
system, U.S. Geol. Surv. Open-File Rep 80-143. 83 pp.. 1980,

Wald. L. A., K Watts, J. Mori, and K. Douglass, The southern California network bulletin January - December 1992, LS.
Geol. Surv. Open-File Rep. 93-227, 53 pp., 1993,

Wilter. A. W, and W. D). Mooney. Crustal structure of the Diablo and Gabilun ranges, centrid Calitomia: A reinterpreta-
tion of existng data, Bull. Seismol. Soc. Am., 72, 1567-1590, 982,

Zucca. J. J.. G. S. Fuis. B, Milkereit. W. D, Mooney, and R D Catchings, Crustal structure of northeastern California, J.
Geophys. Res.. 91, TA59-7382, 1986

Acknowledgments
We thank Lisa Wald and Lind Gee for their careful reviews of this report, Paul Reasenbere for his help in plotung the in-
strument response spectrie and the stl? of the N.C.S.N. who mamnained, operated. and processed the data recorded by the
network.




Appendix A. The UCB/USGS Seismology Data Center

The UCB/USGS Seismology Data Center is accessible via the Intemet. As of the date of this publication, the data center
is establishing individual accounts for each user accessing the data center. In the future we may migrate to a single public-
ly-accessible account similar to the RIS bulletin board system. It is assumed that users are either familar with or will ob-
win their own support on the use of the Unix operating system. The data center cannot provide consulting support on
questons not directy related to the data center.

+ Host Name: brkseis20.berkeley.cdu
+ Intermet address: 128.32.146.106

+ Computer: Sun SPARCsution 2

+  Operating system. Sun0S (Vinix)

To request an account at the data center:

I. Use telnet to connect o brkseis20.berkeley.edu. Depending on your locad computer contiguration. you may have o use
the Intemnet address of the machine instead of the hostname:

telnet brkseis20 berkeley.edu
or

telnet 128.32.146.106

tJ

Login to speciu account “hulletin™, which has a password of “board™.

(98]

. Select the option to reguest an account. 1t is currently the only option available. other than “quit”. You will be prompt-
ed for information such us vour name, address, instiutional affiliation, email address, and phone number,

4 You should be conrcted within 2 working days with your account information. 11 you do not hear within this ume pe-
riod. please contact:
Douglas Neuhauser
Seismographic Station
Eanth Science Buillding
University of Califorma
Berkeley CA 94720
S10-642-0931
5. This computer account ix o be used strictly for accessing and retrieving data explicitly provided by the data center.
Any other use constituies fraud
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Sample session to the UCB/USGS Seismology Data Center

telnet brkseis2().berkeley.edu

Trying 128.32.146.106 ...
Connected to brkseis20.berkeley.cdu.
Escape character is **]".

SunOS UNIX (brkseis2(0.berkeley.edu)

login: bulletin
Password:
Last login: Mon Dec 7 [1:14:13 from brkseislO.berkeley.edu
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UCBAISGS Seismology Data Center
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Welcome (o the UICBAISGS Northem California Seismology Data Center.
Your host is: brkseis20.berkeley.edu

Type “man info™ to get more information about availubie resources.,

E R 2 A 2 S E R 2 R 2 A R R R L E R R R R R R R R A A R R R R N s e E ST NS N2

Welcome to the UCBAISGS Seismology Data Center

Enter 'a’ to regquest an account
'n° o send a note to the dats center sl
'q" o QUIT

Enter your selection:

UC Berkeley Seismographic Stanon / USGS
Seismology Daui Center

User ID request form:

Please answer the following questions:
(Terminate each reply with a ‘retum’™.)
{Type a control-D to abort account reguest )

Full Name: Joe Smith

Instituton/Organization/Company: Podunk U, Dept of Seismology

Full Address (1 line): 123 Earth Sciences Building, Podunk 11, Podunk, NY 14882
Office Phone #: 8(X)-555.1212

Internet/Bitnet address ((=nonc): joesmith @ geo.podunk.cdu

preferred user ID name: joesmith

request logged...

You will be contacted at the above address with informaton about your account. If you have not heard by the end of two
working days, plcase resubmit your request, and if that does not work, pleise call SI-642-0031 or 510-642-3977

Thank vou.

Enter “a’ to request an account
Eater "¢" o QUIT

Enter your selecton: y
Connection closed by foreign host.




Help files at the data center

After you have been notified that your data center account is open. you may obtain more information about NCSN data by

typing the following commandx:

man info

more /data/dc 1/calnet/parameters/history
man eqselect

man extract

man cainet

man calnet.catalog
man cainet.phase
man calnet.mech
man ascii_mem
man getmem

man getseis

man cusp2ah

man ucbh

man ucb.catalog
man ucb.phase
man qdatu

man sdat

! General informution on data available at the data center

! Documentation on date of significant changes in data at daw center
! Program documentation for obtaining earthquake location data

! Program documentation for obuiining earthquake phase data

! Overview of types of NCSN datz available at the data center

! Format of NCSN carthquake location files

! Format of NCSN carthquake phase files

rormut of NCSN lirst motion focal mechanism tiles

! Format of ASCII representaton of CUSP mem files

! Program documentation for obtiining CUSP mem tiles

! Progrum documentation for obtaining CUSP seismograms

! Program decumentation for converting seismograms (o ghxdr format

!Overview of type of UCB data available at the dia center

! Format of UCB earthquake location files

! Format of UCB earthquake phase tiles

! Program documentation for obtaining UCB waveform data as Steim-|
! compressed data blocks

! Program documentation for obtaining UCB waveform daw as SEED
! volumes



