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This report summarizes results and progress for the period
from October 1, 2000 through September 30, 2001. During
this period the Nevada Seismologica Laboratory (NSL)
continued to operate the Western Great Basin Seismic
Network and to pursue USGS interests under the National
Earthquake Hazard Reduction Program.  The Western
Great Basin Saismic Network covers from the eastern
SierraNevada Mountains to central Nevada, with regiona
coverage focused on the Waker Lane Tectonic Belt.
Sierran micro-plate motion relative to central Nevada,
amounting for approximately 20 percent of the total



Pacific-North American rdative motion, isthe leading
source of earthquake hazard in eastern Cdiforniaand
western Nevada. Interaction between this strike-dip
regime and ongoing Basin and Range extension gives the
western Great Basin region unique characteristics for
tectonic and seismic hazard research.

Specific tasks for the reporting period included:

1. Seismic Network Operations

2. Red-time Integration of Networks

3. Accessto and Distribution of Earthquake Information
4. ANSS Strong Motion Ingalation

The fourth task was added in the spring of 2001, and
funded in late June 2001. Thetiming and scope of this task
required sgnificant levels of manpower and gaff atention.

SEISMIC NETWORK OPERATIONS

Fisca Y ear 2001 was the first complete year operated
entirely under the Antelope Redl- Time software system.
Until December 2000 the CUSP system was retained for
backup and comparison purposes. Joint operation of
anadog and three-component digital stations gpproximately
doubled the number of located earthquakes over the
operation of the digital and analog networks separately.
Theincrease in located earthquiakes has sgnificantly
increased the workload on network anaysts.

A tota of 6958 earthquakes were located in the Western
Great Basin Network region during FY 2001. The tectonic
complexity of the Waker Lane Bdt is evident by the
concentration of MI>3.5 earthquakes between 37 and 38.5
degrees north, where amgjor right step is suggested from
seigmic and tectonic evidence. One earthquake large
enough to be widdy fdt in the Las Vegas Vdley occurred

in the past year, an M| 3.5 event on February 4, 2001.
Aress of continuing activity include Scottys Junction

(374N, 117.0W) and Little Skull Mountain (36.7N,
116.5W) in southern Nevada, south and east of the Long
Valley region (37.5N, 118.5W), and north of Pyramid Lake
(40.5N, 119.5W).



Figure 1. Earthquakes located in FY 2001 by the Western



with MI>=3.5, and scaled by magnitude.

The largest earthquake in the past year was an Ml 5.3 event
on Augugt 10, 2001 at 20:19:26 15 km northwest of
Portola, California. Thisevent occurred within an area of
recent northwest extension of analog station coverage
initiated by our network engineer. Though widdy fdt, the
depth of the mainshock, 17.8 km, probably accounted for
the lack of reported damage in the epicentra area. A loca
retailer reported that the event duration was long enough to
alow him to cross his store to hold his most precarious
stock. Only afew itemsfel and nothing was broken. By
contrast, ashallower M3.7 earthquake 21 months earlier
caused modest loss and breakage. Most of the located
aftershocks also occurred at smilar depthsto the
mainshock. Two portable recorders were deployed to
record three-component waveforms on scale and to confirm
the depths with clear S minus-Ptimes. The August 10,
2001 event occurred on arecognized trend in previous
seigmicity, but the contribution of this NW-trending

saigmic linegtion to overdl Sierran block motion is not yet
known.

REAL-TIME INTEGRATION OF NETWORKS

Extensve integration of networks was maintained by
exchange of redl-time waveform data throughout the
reporting period. Real-time waveform exchanges included
networks in Utah, southern Cdlifornia, University of
Cdifornia San Diego, Universty of Cdifornia Berkeley,

and the USGS NSN, and with the IRIS Data Management
Center. Stationsimported from Caltech, UCSD, and the
Berkeley Digitd Seismic Network were used to stabilize
hypocentral solutions for regiond distance events outsde
the WGBSN. Capabilities were extended during the
reporting period by USGS addition under the ANSS task of
anew Ultra-10 computer dedicated to file and waveform
sharing, and the purchase of adisk array to improve data
archive rdiability and access.  In the arena of network
cooperation, discussons were initiated with the Cdifornia
Integrated Seismic Network to clarify ANSS boundaries
and reporting relaionships. Higtoric, physicd, and
physiographic redities put areas of eastern Cdifornia

within the WGBSN, but ANSS has been organized on state



boundaries, necessitating procedurd adjustments and closer
network cooperation.

During this reporting period, measures were dso initiated
for the red-time exchange of strong-motion data being
recorded under the ANSS strong-motion component.
Software was ingtaled to recelve Kinemetrics K-2 strong-
motion data together with velocity data from other Sations.

ACCESSTO AND DISTRIBUTION OF
EARTHQUAKE INFORMATION

NSL digtributed seismic data during the reporting period by
severd methods. The primary public interface for
earthquake information isthe NSL web page,

http: //www.seismo.unr.edu. This Ste presently averages
4500 requesty/day, and requests span a wide spectrum of
public interests. The earthquake catalog from 1852 to the
present was made available with mapping capabilitiesin

early 2001. Fdt reports are obtained for events greater than
M3 inwestern Nevada. The Ste was linked this year to the
USGS "ShakeMap" pages
(Www.pasadena.wr.usgs.gov/shake/), and an Intermountain-
West region added there by USGS Pasadena staff. Dataare
being archived presently at two locations, the Northern
Cdifornia Data Center and at the IRIS Data Management
Center. These data feeds are maintained by Antelope
system transfers directly from the redl-time acquigtion
system. Strong-motion data gathered in the Portola
earthquake of August 10, 2001 became the first in anew,
publicly available archive of srong-motion data. Intended

to serve the most common type of data requests, records are
in PDF format and accessible by links from the NSL home

page.

ANSS STRONG MOTION INSTALLATION

Revision 2, dated June 22, 2001, of the Western Gresat
Basin Sasmic Network grant provided funds for the
ingallation and operation of twelve new Kinemetrics K2
strong motion seismographs. These instruments were
provided under the urban strong motion component of the
USGS FY 2001 Advanced National Seismic Network
initigive. Siting and dte ingdlation planning was Sarted



early in the reporting period, so that construction could
beginin the early summer.  Of the twelve insruments,
eight were ingdled in the Reno-Carson urban corridor and
four wereingdled in Las Vegas. All wereingdled and
operaing in a least triggered mode by the end of the
federd fiscal year. In order to avoid continuing line
charges we ingtdled BreezeCom IP 2.4 Ghz IP or 900
MHz Freewave radio telemetry for dl of the Reno area
gations. Engineering and permitting isin progressto
extend the radio network into the Carson Valey,
gpproximately 30 km south of Reno. Two of the Las Vegas
areainstruments are presently being received directly over
the Internet, and athird is expected to come on line
shortly. Internet access approva was withdrawn at the
fourth Las Vegas station, requiring us to explore other
telemetry options.
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Figure 2. The Nevada Seismological Laboratory established
more than a dozen new strong-motion seismic monitoring
stations during 2001 in the Reno (left), Carson City (center),
and Las Vegas metro (right) areas. Equipment was provided
by the USGS under the ANSS and FEMA grants. The red
points on the maps are the new ANSS stations; brown

points are other strong-motion stations. Images above are
linked to large images.

Redl-time dataiis presently recorded a six stations directly
into to the Antelope Red- Time system used for the rest of
the seismic network. Asapromising indication of network
sendgitivity, aMI 1.5 earthquake September 16, 2001 was
observable at just above background noise levels by three
of the Reno strong-motion Stes. While the Reno area
ANSS ingruments were not yet deployed for the August
10, 2001 Portola earthquake, other strong-maotion
insruments did record the event. They showed that
shaking is amplified by afactor of 3t0 5inwest Reno
compared to nearby rock sites. Details about the NSL
ANSS implementation are available at
www.selsmo.unr.edu. Siting and telemetry engineering for
anticipated FY 2002 ingruments has dready begun, with
the hope that more forehanded planning will permit more
efficient work when the time comes.




SUMMARY

Over 6950 earthquakes were located in the course of
Western Great Basin Seismic Network operationsin FY
2001. Thelargest within the network, (M1 5.3) occurred
west of Portola, Cdiforniaon August 10, 2001. The urban
monitoring component of the ANSS initiative provided
twelve new strong-motion indruments, eight of which were
ingaled in the Reno- Carson urban corridor, and four in the
LasVegas Vdley. Four additiona strong-motion
ingruments were aso indaled two each in Las Vegas and
Reno. Strong-motion records in Reno show that peak
accelerations vary by afactor of 3 to 5 between valey and
rock sites.



