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1. Introduction

The Saint Louis University Component consists of two complementary elements: broadband
monitoring of the earthquake process in a large area surrounding the New Madrid seismic zone, and
ANSS urban monitoring stations. Figures 1 and 2 show the stations monitoring the region. The few
analog stations near St. Louis and Cape Girardeau, Missouri, are not shown. Also the most distant
stations, Piqua, Ohio and Maysville, Kentucky are not displayed on these maps (These stations are near
the locations of the 1937 Anna, Ohio and the 1980 Sharpsville, Kentucky earthquakes, respectively).
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Fig. 1. Broadband stations operated by SLU in the mid-west (circles and squares) and the
USNSN station OXF. The triangles indicate sites for additional broadband stations for which
equipment is aready available. Seismicity isindicated for the 1975-1995 time period.

The broadband stations transmit data to the Saint Louis Earthquake Center in real time using
Earthworm. In addition all state-of-health and data are transmitted continuoudly. This arrangement is
accomplished by connecting a SUN Sparc computer to each Quanterra datalogger. This Sparc runs an
Earthworm and also software for communicating with and repackaging of the Quanterra data stream. In
some cases the Sparc and Quanterra are separated by afew meters (BLO, MPH, USIN, SIUC), afew
kilometers (UALR) or hundreds of kilometers (UTMT, FVM, PVYMO). Except for the PLAL site, the
direct connection to the Quanterra insures recovery of data should there be an outage in the
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transmission link or archiving computers at Saint Louis University. The Earthworm isfor rea-time use,
e.g., the streams are forwarded to the University of Memphis and the USGS NEIC. The other
continuous stream in mini-SEED is then QC’d and forwarded to the IRISDMC.

o uashrogiais @
St Louis, Missouri Cape Giradeau, Missouri Evansville, Indiana
Fig. 2. ANSS Urban stations.

The distribution of the broadband stations was chosen to provide a backbone coverage of the
earthquakes within this active region of the mid-west.

The ANSS Urban stations were sited realizing that an occurrence of a large earthquake during the
station lifetime is small, and that it is necessary to put instruments where significant earthquakes have
occurred in the past. This is the reason for an emphasis at a number of non-urban sites in the Wabash
Valley of southeastern Illinois and southwestern Indiana. The Harrisburg, Illinois site (HAIL) is near
the location of the November 9, 1968 earthquake, which was the largest in the region during the last
50-60 years.

In general the ANSS strong motion stations are working well. However, these are 4g and provide little
information on smaller earthquakes for location or ground motion studies. However the January 2,
2006 magnitude 3.6 earthquake was well recorded in the region. It was used to check the instrument
responses for the strong motion stations and to compare relative weak motion site response in the St.
Louis area. This is described in Appendix 2 of this report.

Table 1 lists the stations supported under this program. The stations CCM, WCI and WVT are IRIS TU
stations and some repair costs come directly from the USGS Albuquerque. The EH channels are from
analog telemetry instruments and will not be replaced when they fail.



Table 1. List of Stations Supported with USGS/ANSS Funds

Count|  Name| Latitude| 1 d Hev (m) Type Type| Telemetry| Funding Open| Datel| Date2| Network] State] Region| Operator|
1 BLO[  39.17)] -86.522) 244 BH3,LH3) bb) ci 1, 19980327 NM[ IN MA SLUJ
2) CCM|  38.05 -91.245) 223 BH3,ENJ| bb) ci 1,5 1995063 U MO| MA] SLU|
E WCI| 38229 -86.294 5 BH3| bb) cs 1, 19961106f U IN] SLY|
4 Wvll 3613 -87.830) 153} BH3| bb) cs 1, 19961117 U TN| SLU|
5 SLM|  38.63 -90.236 186] BH3,LH3,EH3,HN3] bb,sp.sn ci 1, 19970215 NM[ MO MA] SLUS
0 BVIL{ 38514 -89.924 162} HN3 sm ci 2{ 20030909 NM] 1 MA SLUS
71 CBMO|  37.304 -89.524 103} HN3 ST ci 2] 20041003 NM[ MO MA| SLY|
§ CGMO| 37317 -89.533) 108} HN3 s ci 2 2002093 NM[ MO MA SLUJ
9 EDILf 38811 -89.953) 184 HN3 SI ci 2 20021011 NM| 1 MA] SLY|
10] EVIN|  37.972 -87.530) 140) HN3J) ST ci 2 20020919 NM[ IN MA] SLU|
1]  HAIJ 37753 -88.437 123 HN3 s ci 2] 20020918 NM| 1 MA| SLY|
[ JOMO[ 3825 90559 237 HN3 ST ci 2l 20030911 NM[ MO MA| SLY|
13 McIy  37.297 -89.498 116 HN3 s ci 2 20031007 M 1 MA SLY|
14 MVKY]  38.64 -83.761 HN3 ST ci 2] 20021001 NM|  KY] MA] SLU|
15| MVMO[  38.64] -90.501 183 HN3 s cil 2 20040201 NM[ MO MA SLY|
e[ PIOH[ 40158  -84.21) 301 HN3 S ci 2] 20021003 NM|  OH] MA] SLY|
171 SCMO|  38.762 -90.641 152] HN3 s ci 2 20040201 NM| MO MA| SLY|
18] STIY  38.62 -90.163) 132} HN3 S ci 2 2005 M 1] MA SLY|
19 WVIL] 3843 -87.782) 160) HN3 B ci 2 20020920 NM| 1 MA SLU|
20] FVM[  37.984 -90.426 277 BH3,LH3) smbb| cil Lo 19990314 NM[ MO MA SLU|
21 MPH|  35.123 -89.932) 93] BH3,LH3) sm,bb ci 1,2, 19980515 NM| TN| MA| SLU|
2)) OLIL{  38.734 -88.099 BH3,LH3) sm,bb ci 2] 277 NM| 1 MA| SLU|
23  PLAL  34.982 -88.076 163} BH3,ENJ) sm,bb cs 1, 1993061 NM| AL MA| SLU|
24 PVMO| 36414 -89.700) BH3,LH3,HH3} sm,bb ci 12,6 20021019 NM| MO MA SLY|
25 SIUC| 37715 -89.217) BH3,LH3) smbb ci 1,2, 19990218 NM] 1 MA| SLU|
20 UALR[ _ 34.773 -92.344 BH3,LH3) sm,bb ci 1, 1999063 NM[ AR MA| SLU|
271 USIN|  37.965 -87.600 BH3,LH3) smbb ci 2 20021024} NM[ IN MA SLU|
2§ UTMT| _ 36342 -88.804) 12 BH3,LH3) sm,bb ci 1 19930612) NM| TN| MA| SLU|
29 CGo8|  37.398 -89.596 27 EH3) sp| cal 1, 2 NM[ MO MA] SLU|
30] CGll|  37.294 -89.371 277 EH3| Sp| cal 1, 27 NM[ MO MA] SLUJ
31 CGl4 37317 -89.832) 27 EH3| sp| cal 1 277 NM[  MO| MA] SLU|
3] CGlT| 37179 -89.63) 27 EHJ| Sp| cal 1 27 NM[  MO| MA] SLUJ
33 CQ0| 37317 -89.533] 27 EH3| sp| cal 1,6 277 NM| MO MA] SLU|

2. Network Operation

Background

As a partner in the Mid-America Integrated Seismic Network, Saint Louis University has subsidiary
roles. We maintain digital accelerometer and broadband stations in the region. We acquire and forward
digital data streams to the University of Memphis (all data streams) and to the USGS NEIC (all
broadband data). We locally archive the strong motion triggers from significant earthquakes, but the
continuous broadband data are preserved on CDROM, are available on our web site, and are typically
deposited as QC'd data at the IRIS DMC within 3-4 working days. Metadata exist locally for the strong
motion data stream. Metadata for the broadband data streams are available locally on our web site, have
been submitted to the NEIC and are current at the IRIS DMC.

Location of local and regional earthquakes is performed at the University of Memphis and the NEIC,
respectively. In the event that we see a small earthquake that has fallen through the cracks of the
automatic systems, we will locate it and provide the location and phase information to the University of
Memphis.

The Saint Louis University contribution is to provide quality calibrated data streams to the system in an
economical manner that avoids unnecessary duplication of efforts. Appendix 1 describes how to review
the data deliveries to the IRIS DMC.

Partnerships

Network operation would not be possible without the assistance of many organizations for permission
to install instruments on their property.



Broadband stations

Saint Louis University
Missouri Department of Conservation, FVM
Southern Illinois University, SIUC
University of Southern Indiana, USIN
University of Tennessee Martin, UTMT

«  University of Memphis, MPH

«  University of Arkansas Little Rock, UALR

«  University of Indiana, BLO

«  University of Missouri Delta Research Center, PVMO
Olney Central College, OLIL
USGS, PLAL telemetry

ANSS Urban Strong Motion Monitoring
Saint Louis University, SLM
Southeastern Illinois College, HAIL
«  University of Evansville, EVIN
«  Wabash Valley College, WVIL
« Edison Community College, PIOH
«  Southeast Missouri State University, CGMO
«  West Bridge Complex, CBMO
- East Bridge Complex, MCIL
Southwestern Illinois College, BVIL
Southern Illinois University Edwardsville, EDIL
- Jefferson College, JCMO
« Maryville College, MVMO
« St. Charles Community College, SCMO
East St. Louis Higher Education Center, STIL

Costs for operation and communication are minimized because most of these sites provide free Internet
access, AC power, and often a direct contact to assist in diagnosing operational problems.

Saint Louis University provides internet, computing support, as well as the use of technical staff. Dr.
Herrmann's time spent managing the network is an unofficial university contribution.

A reasonable estimate of total contributions would be 60% provided by the USGS, 30% by SLU and
10% by the cooperating institutions.

Reports

Data and Information are distributed by several mechanisms, although primarily through CERI. Event
information for events within the past 6 months is provided by recenteqs. Events from 1974 to present
are available through the ANSS composite catalog and through the CERI online catalog (available at
http://folkworm.ceri.memphis.edu). Submissions are made to the ANSS composite catalog weekly by
CERI with a one week delay (to assure inclusion of partial weeks at month boundaries). An event
Data Handling Interface (DHI) also connects the CERI catalog to the IRIS DMC. IRIS extracts
waveform data from CERI waveservers which IRIS will make publicly available when INV at CERI is
populated (initial prototype implementation complete) and we are able to provide dataless SEED to the
DMC. Event waveforms are also made available via anonymous ftp on request. The 6,000+ ma_quake
earthquake email notification list was migrated to ENS in May 2006 with assistance from Stan Schwarz
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at USGS Pasadena. CISN Display is operated in select emergency operations centers. ShakeMap is
initiated following automatically located earthquakes. Due to the relative immaturity of our ShakeMap
effort, the maps are currently only available on a password protected website
(http://webworm.ceri.memphis.edu).

We also maintain a web page http://www.eas.slu.edu/Earthquake Center which provides links to
appropriate internal and external sites. From the point of view of network management, the link
http://www.eas.slu.edu/Earthquake Center/NM/bbsta.html provides dataless seed, real-time
seismograms, and access to miniSEED waveforms. This page is heavily used by the PI. This page also
provides topical documents, e.g., http://mnw.eas.slu.edu/Earthquake Center/NM/INSTRUMENT/ ,
which discusses the acausal FIR description for the Quanterra Q330's in conjunction with the behavior
of the a version of the IRIS program evalresp.c. This study occupied the PI full time for one-month. It
was brought about through testing a Q330 and trying then using the dataless SEED to reduce the
different data channels (with differing sample rates) to ground displacement and noting the
unreasonable time offsets in the ground motions. The problem was that evalresp assumed symmetric
FIRS and also ignored time offsets in the FIR description. This has been fixed by IRIS. In addition the
RESP files for the California Integrated Seismic Network were examined and inconsistencies in the
FIR descriptions were noted.

This page also links to http://www.eas.slu.edu/Earthquake Center/NM/NOISE/index.html. Whenever
we acquire a new instrument or have a repaired instrument returned, a noise cross-correlation study is
performed to compare the instrument to the STS-2 using a local implementation of the USGS
Albuquerque software. This is possible because the STS-2 only used 3 of the 6 channels of the
Quanterra Q-680 datalogger. The only difficulty is that the long period noise estimates on the
horizontals may be slightly in question because the longer period STS-2 is more sensitive to tilt than
the CMG-3ESP or 40 second Nanometrics Trillium sensors. We have found this testing to be
absolutely essential to maintining network performance.

Personnel
During the period of this cooperative agreement, there were no changes in personnel.

Robert Herrmann is the principal investigator of this effort with no charge to the project. He is the one
that looks at the seismological aspects of the data to ensure that all metadata describing the digital data
streams is current.

Eric Haug is responsible for all technical aspects of the SLU broad-band systems, including
installation, maintenance, monitoring data acquisition, programming and managing the data archiving.
He has an M. S. E. E. and has designed seismic data acquisition equipment, both the electronics and
digital computer implementation. He brings almost 25 years experience of low level (kernel) UNIX
programming to the project. He has been working with the seismic networks at Saint Louis University
for more than 30 years. He is currently paid half time by university funds to ride herd on the
department's computer systems.

Melanie Whittington is a data technician responsible for routine observatory operation, e.g., daily
monitoring of computer performance, bulletin preparation, and focal point for public information. She
will spend her time archiving the digital data in SEED at the IRIS DMC. Melanie has been working
with the network over 25 years, and has recently improved our home page with a collection of
photographs from damaging earthquakes. During 2006 Melanie has been spending 70% of her time
manually downloading field data and performing quality control on the digital data. With full network

-7-


http://www.eas.slu.edu/Earthquake_Center/NM/NOISE/index.html
http://mnw.eas.slu.edu/Earthquake_Center/NM/INSTRUMENT/
http://www.eas.slu.edu/Earthquake_Center/NM/bbsta.html
http://www.eas.slu.edu/Earthquake_Center
http://webworm.ceri.memphis.edu/

operation, we anticipate that she must review 100 Mb daily or 30 Gb yearly.

Robert Wurth is the departmental technician responsible for PC’s, meteorological instrumentation and
other general services to the department. Bob also maintains the CCM, WCI and WVT broadband
stations as well as the ANSS Urban Hazard accelerometers installed during 2002 and 2003. He is a
qualified electronic technician who works well with Greg Steiner of the University of Memphis. The
department is partially reimbursed from the use of his time.

3. Future Plans

The current broadband network meets the design objectives of broad area coverage of possible
earthquakes in the central United States, high quality digital data and timeliness. As such, no major
expansion of geographical coverage or station density is of high priority. However, improvement of
data quality is a concern.

The initial station deployment focuses on direct internet access to provide reliable, low-cost data
transfer. Some of the station sites have proven to be problematic.

The Little Rock, AR site, UALR, suffers from severe wind-induced tree noise on the horizontals. This
can be ameliorated by either putting the sensors deeper in the ground or moving the sensors 100 meters
away from the noise.

The University of Tennessee at Martin (UTMT) sensor is in an subsurface passageway between
campus buildings. It suffers from air-flow noise.

The Southern Illinois University at Carbondale sensors are on a bedrock pier in the basement of the
geology building. This was adequate when we recorded using a 20 Hz sampling rate of the Quanterra
Q-380. However when we upgraded the instrumentation to a 40 Hz sampling rate of a Quanterra Q-330
we noticed significant noise at 15 and 16 Hz, due to the cycling on-and-off of the building air handling
units on the roof. This site can be improved only by moving the sensors to a free-field location.

We are negotiating with our hosts to reposition these stations.



Appendix 1. Deliveries to the IRIS DMC

The inventory of data deposited in the IRIS DMC (Data Management Center) is found by going to the

URL http://www.iris.edu/SeismiQuery/month_f.html and clicking on the NM network for the year of
interest. The entries for the years of this cooperative agreement, 2004-2006 are given below. A blue

underscore for a data indicates that data were deposited for that day, while a red date indicates that
nothing was deposited. Note that this report was written on December 29, 2006.

Cooperative New Madrid Seismic Network
2004 NM

January February March
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 2 3 1 2 3 4 5 6 7 1 2 3 4 5 6

4 5 6 7 8 9 10 8 9 10 11 12 13 14 7 8 9 10 11 12 13
11 12 13 14 15 16 17 15 16 17 18 19 20 21 14 15 16 17 18 19 20
18 19 20 21 22 23 24 22 23 24 25 26 27 28 21 22 23 24 25 26 27

25 26 27 28 29 30 31 29 28 29 30 31
April May June
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 2 3 1 1 2 3 4 5

4 5 6 7 8 9 10 2 3 4 5 6 7 8 6 7 8 9 10 11 12
11 12 13 14 15 16 17 9 10 11 12 13 14 15 13 14 15 16 17 18 19
18 19 20 21 22 23 24 16 17 18 19 20 21 22 20 21 22 23 24 25 26

25 26 27 28 29 30 23 24 25 26 27 28 29 27 28 29 30
30 31
July August September
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 2 3 1 2 3 4 5 o6 7 1 2 3 4

4 5 6 7 8 9 10 8 9 10 11 12 13 14 5 6 7 8 9 10 11
11 12 13 14 15 16 17 15 16 17 18 19 20 21 12 13 14 15 16 17 18
18 19 20 21 22 23 24 22 23 24 25 26 27 28 19 20 21 22 23 24 25

25 26 27 28 29 30 31 29 30 31 26 27 28 29 30
October November December
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 2 1 2 3 4 5 o6 1 2 3 4

3 4 5 6 7 8 9 7 8 9 10 11 12 13 5 6 7 8 9 10 11
10 11 12 13 14 15 16 14 15 16 17 18 19 20 12 13 14 15 16 17 18
17 18 19 20 21 22 23 21 22 23 24 25 26 27 19 20 21 22 23 24 25
24 25 26 27 28 29 30 28 29 30 26 27 28 29 30 31
31



http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+366+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+365+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+364+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+363+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+362+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+361+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+360+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+359+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+358+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+357+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+356+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+355+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+354+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+353+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+352+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+351+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+350+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+349+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+348+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+347+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+346+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+345+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+344+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+343+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+342+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+341+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+340+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+339+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+338+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+337+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+336+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+335+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+334+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+333+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+332+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+331+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+330+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+329+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+328+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+327+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+326+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+325+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+324+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+323+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+322+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+321+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+320+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+319+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+318+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+317+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+316+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+315+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+314+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+313+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+312+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+311+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+310+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+309+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+308+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+307+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+306+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+305+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+304+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+303+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+302+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+301+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+300+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+299+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+298+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+297+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+296+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+295+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+294+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+293+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+292+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2004+291+1
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http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+190+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+189+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+188+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+187+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+186+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+185+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+184+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+183+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+182+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+181+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+180+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+179+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+178+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+177+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+176+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+175+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+174+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+173+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+172+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+171+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+170+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+169+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+168+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+167+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+166+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+165+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+164+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+163+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+162+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+161+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+160+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+159+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+158+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+157+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+156+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+155+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+154+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+153+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+152+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+151+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+150+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+149+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+148+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+147+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+146+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+145+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+144+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+143+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+142+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+141+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+140+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+139+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+138+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+137+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+136+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+135+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+134+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+133+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+132+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+131+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+130+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+129+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+128+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+127+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+126+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+125+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+124+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+123+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+122+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+121+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+120+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+119+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+118+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+117+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+116+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+115+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+114+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+113+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+112+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+111+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+110+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+109+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+108+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+107+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+106+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+105+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+104+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+103+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+102+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+101+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+100+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+099+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+098+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+097+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+096+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+095+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+094+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+093+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+092+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+091+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+090+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+089+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+088+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+087+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+086+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+085+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+084+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+083+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+082+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+081+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+080+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+079+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+078+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+077+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+076+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+075+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+074+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+073+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+072+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+071+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+070+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+069+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+068+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+067+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+066+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+065+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+064+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+063+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+062+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+061+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+060+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+059+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+058+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+057+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+056+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+055+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+054+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+053+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+052+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+051+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+050+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+049+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+048+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+047+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+046+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+045+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+044+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+043+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+042+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+041+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+040+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+039+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+038+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+037+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+036+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+035+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+034+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+033+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+032+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+031+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+030+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+029+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+028+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+027+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+026+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+025+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+024+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+023+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+022+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+021+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+020+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+019+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+018+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+017+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+016+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+015+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+014+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+013+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+012+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+011+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+010+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+009+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+008+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+007+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+006+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+005+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+004+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+003+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+002+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2005+001+1

Cooperative New Madrid Seismic Network
2006 NM

January February March
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 2 3 4 5 o6 7 1 2 3 4 1 2 3 4

8 9 10 11 12 13 14 5 6 7 8 9 10 11 5 6 7 8 9 10 11
15 16 17 18 19 20 21 12 13 14 15 16 17 18 12 13 14 15 16 17 18
22 23 24 25 26 27 28 19 20 21 22 23 24 25 19 20 21 22 23 24 25

29 30 31 26 27 28 26 27 28 29 30 31
April May June
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 1 2 3 4 5 6 1 2 3

2 3 4 5 6 7 8 7 8 9 10 11 12 13 4 5 6 7 8 9 10
9 10 11 12 13 14 15 14 15 16 17 18 19 20 11 12 13 14 15 16 17
16 17 18 19 20 21 22 21 22 23 24 25 26 27 18 19 20 21 22 23 24

23 24 25 26 27 28 29 28 29 30 31 25 26 27 28 29 30
30
July August September
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 1 2 3 4 5 1 2

2 3 4 5 6 7 8 6 7 8 9 10 11 12 3 4 5 6 7 8 9
9 10 11 12 13 14 15 13 14 15 16 17 18 19 10 11 12 13 14 15 16
16 17 18 19 20 21 22 20 21 22 23 24 25 26 17 18 19 20 21 22 23

23 24 25 26 27 28 29 27 28 29 30 31 24 25 26 27 28 29 30
30 31
October November December
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 2 3 4 5 o6 17 1 2 3 4 1 2

8 9 10 11 12 13 14 5 6 7 8 9 10 11 3 4 5 6 7 8 9
15 16 17 18 19 20 21 12 13 14 15 16 17 18 10 11 12 13 14 15 16
22 23 24 25 26 27 28 19 20 21 22 23 24 25 17 18 19 20 21 22 23
29 30 31 26 27 28 29 30 24 25 26 27 28 29 30

31

Clicking on a particular date provides details on the data inventory. For example, the inventory for
December 18, 2006 is given below. An 'R' quality indicates raw data, typically real-time data, and a
'D' indicates data of indeterminate quality ( http://www.iris.edu/data/quality.htm ). For the SLU
networks the 'D' indicates that an effort has been made to make the data-day as complete as possible,
often by getting missing pieces from the remote datalogger.

If the the 'by station' is clicked on the tabbed menu, or if one goes to the URL
http://www.iris.edu/SeismiQuery/day f.html , one can examine the completeness of the data stream for
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http://www.iris.edu/SeismiQuery/day_f.html
http://www.iris.edu/data/quality.htm
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+361+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+360+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+359+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+358+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+357+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+356+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+355+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+354+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+353+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+352+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+351+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+350+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+349+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+348+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+347+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+346+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+345+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+344+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+343+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+342+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+341+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+340+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+339+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+338+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+337+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+336+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+335+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+334+1
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http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+088+1
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http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+083+1
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http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+079+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+078+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+077+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+076+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+075+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+074+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+073+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+072+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+071+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+070+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+069+1
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http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+066+1
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http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+060+1
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http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+051+1
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http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+038+1
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http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+027+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+026+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+025+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+024+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+023+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+022+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+021+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+020+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+019+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+018+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+017+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+016+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+015+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+014+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+013+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+012+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+011+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+010+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+009+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+008+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+007+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+006+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+005+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+004+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+003+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+002+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+ALL+2006+001+1

a specific station in a network. For example, the campus station at Saint Louis University, SLM, has
the entry

Cooperative New Madrid Seismic Network
2006 NM SLM

January February March
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 2 3 4 5 o6 17 1 2 3 4 1 2 3 4

8 9 10 11 12 13 14 5 6 7 8 9 10 11 5 6 7 8 9 10 11
15 16 17 18 19 20 21 12 13 14 15 16 17 18 12 13 14 15 16 17 18
22 23 24 25 26 27 28 19 20 21 22 23 24 25 19 20 21 22 23 24 25

29 30 31 26 27 28 26 27 28 29 30 31
April May June
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 1 2 3 4 5 6 1 2 3

2 3 4 5 6 7 8 7 8 9 10 11 12 13 4 5 6 7 8 9 10
9 10 11 12 13 14 15 14 15 16 17 18 19 20 11 12 13 14 15 16 17
16 17 18 19 20 21 22 21 22 23 24 25 26 27 18 19 20 21 22 23 24

23 24 25 26 27 28 29 28 29 30 31 25 26 27 28 29 30
30
July August September
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 1 2 3 4 5 1 2

2 3 4 5 6 7 8 6 7 8 _9 10 11 12 3 4 5 6 7 8 9
9 10 11 12 13 14 15 13 14 15 16 17 18 19 10 11 12 13 14 15 16
16 17 18 19 20 21 22 20 21 22 23 24 25 26 17 18 19 20 21 22 23

23 24 25 26 27 28 29 27 28 29 30 31 24 25 26 27 28 29 30
30 31
October November December
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 2 3 4 5 6 7 1 2 3 4 1 2

8 9 10 11 12 13 14 5 6 7 8 9 10 11 3 4 5 6 7 8 9
15 16 17 18 19 20 21 12 13 14 15 16 17 18 10 11 12 13 14 15 16
22 23 24 25 26 27 28 19 20 21 22 23 24 25 17 18 19 20 21 22 23
29 30 31 26 27 28 29 30 24 25 26 27 28 29 30

31

Clicking on December 24 gives the following entries. Note that the 'D' category is complete for the day.
Melanie Whittington retrieved the missing data from the datalogger to make the 'D' category complete.

-12-


http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+358+1
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http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+350+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+349+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+348+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+347+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+346+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+345+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+344+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+343+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+342+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+341+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+340+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+339+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+338+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+337+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+336+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+335+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+334+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+333+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+332+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+331+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+330+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+329+1
http://www.iris.edu/SeismiQuery/bin/caltimeseries2.pl?NM+SLM+2006+328+1
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NET | STATION | CHANNEL STARTTIME ENDTIME LOC | QUALITY
NM SLM BHE 12/24/06 00:00:00.00[ 12/25/06 00:00:00.00] D
NM SLM BHE 12/24/06 00:00:00.00] 12/24/06 08:12:24.00 R
NM SLM BHE 12/24/06 08:14:10.00[ 12/25/06 00:00:00.00] R
NM SLM BHN 12/24/06  00:00:00.00] 12/25/06 00:00:00.00 D
NM SLM BHN 12/24/06 00:00:00.00f 12/24/06 08:12:32.00, R
NM SLM BHN 12/24/06 08:14:18.00] 12/25/06 00:00:00.00 R
NM SLM BHZ 12/24/06 00:00:00.00f 12/25/06 00:00:00.00, D
NM SLM BHZ 12/24/06 00:00:00.00] 12/24/06 08:12:18.00 R
NM SLM BHZ 12/24/06 08:14:01.00[ 12/25/06 00:00:00.00] R
NM SLM LHE 12/24/06 00:00:00.00[ 12/25/06 00:00:00.00] D
NM SLM LHN 12/24/06 00:00:00.00] 12/25/06 00:00:00.00 D
NM SLM LHZ 12/24/06 00:00:00.00] 12/25/06 00:00:00.00 D
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Appendix 2. Generic instrument response for the CMG-5

An earthquake that occurred in southeastern Illinois (hkav 2006 01 02 21 48 56 880 37.767 -88.355
5.0 3.6 LG GS) provided an opportunity to check the ANSS digital instruments. The event location and
ANSS strong motion stations providing data are shown in the Figure A.2.1

Recordings were available from 7 to 450 km from the earthquake. At the most distant station, PIOH,
only the Lg arrival could be resolved. A record section of the vertical component recordings is shown
in Figure A.2.2.

Because the accelerometer at the Saint Louis University campus station, SLM, is co-located with an
STS-2, this was an opportunity to prototype the SEED response file for the CMG-5T and to test it
against the known response of the STS-2 — Q680 system. The SEED response file is too long to
reproduce here, about 1200 lines. However, Figure A.2.3 compares the acceleration sensitivities of the
two instruments.

The real test of the response is to compare the deconvolved ground accelerations from each sensor. The
shell script NDOZ, listed below, shows hos this is accomplished. This script gets the acceleration
sensitivity from the dataless SEED response file, reads the traces obtained from the EarthWorm system,
and bandpasses them between 0.2 and 8 Hz. Figures A.2.4-5 compare the ground motions.

The St. Louis urban area is currently the subject of a USGS/NEHRP focus. Much work on estimating
site response is going on. We noticed an interesting comparison of site responses between the CMG-5T
recordings on campus (SLM) and at East St. Louis, IL (STIL). The southeastern Illinois earthquake was
adistance of 184 km from the East St. Louis Station (STIL) and 191 km from our campus station,

SLM. This earthquake was too small for moment tensor inversion from the broadband stations, but did
provide very interesting information about site effects that are pertinent to the current urban mapping
project for the St. Louis area. The SLM site is a seismograph pier, anchored in paleozoic bedrock in
the old university gym. The STIL siteis afree-field surface instrument in the old Mississippi River
flood plain. Figure A.2.6 compares the recorded S-wave spectra from the ANSS accelerometers at
these two Sites. Two points are very obvious — the site resonances at the soil site and the degree of
relative site amplification. These observations are described in a paper in preparation [Williams, R. A.,
J. K. Odum, W. J. Stephenson, and R. B. Herrmann (2006). Shallow P- and S-wave Velocities and Site
Resonances in the St. Louis Region, Missouri-Illinois, Seism. Res. Letters]
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NDOZ Shell script

#!/bin/sh

evalresp SLM BHZ 2006 002 0.01 10 1000
evalresp SLM HNZ 2006 002 0.01 25 1000

gsac << EOF

r SLM.BHZ.NM

rtr

taper

transfer from eval subtype AMP.NM.SLM.
w VZA

r SLM.HNZ.NM

rtr

taper

transfer from eval subtype AMP.NM.SLM.
w AZA

quit
EOF

H##tH#H#H

# compare traces
H#tH#H#H

gsac << EOF

r VZA AZA
color rainbow
rtr

fileid name
lpc5n4p?2
xlim o 27 o 35
bg plt

p overlay on
xlim o 50 o 60
p

quit

EOF

H#tH###

# convert to a PNG file

#H#H#H##

for i in P00O1 P00O2

do

plotnps -F7 -W10 -EPS -K < $i.PLT > j
convert -trim j T$i.png

done

-f RESP.NM.SLM. .BHZ -u 'acc'
-f RESP.NM.SLM..HNZ -u 'acc'

.BHZ PHASE.NM.SLM..BHZ to none freglimits 0.1 0.2 8 10

.HNZ PHASE.NM.SLM..HNZ to none freqlimits 0.1 0.2 8 10
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Fig. A.2.1. Location of ANSS accelerometer stations (red circles) and earthquake (yellow star).
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Fig. A.2.2. Record section showing vertical component time series from CMG-5T accelerometers.
The stations locations are noted at the top. Recordings were available from 7.6 to 446 km from the
mLg=3.6 earthquake. Note that the East St. Louis station, STIL, had clock problems.
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Fig. A.2.3. Comparison of acceleration sensitivities of the broadband (STS-2/Q-680) and
accelerograph (CMG-5T) sensors at SLM. Both sensors are on the same pier. The Nyquist frequencies
of the two data streams are 10 and 25 Hz, respectively.
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Fig.A.2.4. Comparison of the deconvolved ground accelerations from the broadband (red) and
acceleometer (blue) channels. The units are in m/s/s and the traces are bandpass filtered in the 0.2 — 8
Hz band. This display focuses on the signal near the P-wave arrival.
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Fig.A.2.5. Comparison of the deconvolved ground accelerations from the broadband (red) and
accelerometer (blue) channels. The units are in m/s/s and the traces are bandpass filtered in the 0.2 — 8
Hz band. This display focuses on the signal near the Lg-wave arrival.
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Fig. A.2.6. Fourier spectra of raw digital data at SLM, left, and STIL, right, for the earthquake
of January 2, 2006. Both accelerometers have the same response. The site resonance due to the
low velocity sediments overlying bedrock is quite apparent at STIL. The spectra were obtained
from a tapered time series windowed from 20 seconds before to 40 seconds after the S-wave
arrival. The reduced spectral level at frequencies greater than 20 Hz is due to the anti-aliasing of
the 50Hz sample rate.
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