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Products of the Data Management Center

by Tim Ahern
Program Manager
IRIS Data Management Systems
February 20, 1990

The IRIS Data Management Center in Austin, Texas accepts two basic types of data requests. IRIS
users can make a request for a customized collection of seismograms based on station/time windows of
their own choosing. The Data Management Center will produce an output SEED volume and ship the
data to the requestor within a day of receiving the request.

When major earthquakes occur, the IRIS DMC takes the initiative and assembles the relevant seismo-
grams that the majority of users will wish to use. The DMC makes these datasets available as DMC

Products.

At the present time the DMC has six products assembled, ready for immediate shipment. The [ollow-
ing table identifies these products.

PRODUCT FORMAT Description
JVE1 SAC Unix tar Joint Verification Experiment - Nevada August 17, 1988
JVE2 SAC Unix tar Joint Verification Experiment - USSR September 14,1988
ARM SEED Armenian Earthquake December 7, 1988
MCQ SEED Macquarie Islands Earthquake May 23, 1989
LPP SAC-AH-SEGY Unix tar Loma Priela Aftershocks-Passcal 10/28/89-10/30/89
LPR SEED Loma Pricta GSN Dala Oclober 18, 1989

I you wish to make a request for one of these products you can do it in any of the [ollowing ways.

1. Use the Electronic Bulletin Board by
rlogin irisdmc -1 bulletin ~ (password board)
or  telnet 128.83.149.25 and login as bulletin

and select the "n" (note) option of the main menu.

2. Send email to tim@iris.cdu or becky@iris.edu requesting the dataset.

3. Call DMC staff at (512)471-0404.

4. Send us mail at
IRIS Data Management Center

Suite 205
8701 MOPAC BLVD.
Austin, TX 78759




Whichever method you choose, be sure o provide the following information:

PRODUCT Designation (LPR, LPP, ctc)
Name

[RIS Institution

Address

Telephone Number

Electronic Mail address

Medium

At the present time the DMC supports the following media types;
1) Electronic (small requests),

2) Exabyte tape,

3) 6250 BPI 1/2" tape,

4) 1600 BPI 1.2" tape,

5) 1/4" Cartridge.

Our preference is to send the data on Exabytes if at all possible. Some datasets are much too large o permit us
to put on types 4 and 3 above.

We look forward to receiving your requests for IRIS DMC Products in the near future. Another article in this
newsletier summarizes the LPR product that is now available. The list of products changes from time 10 time
and so it is advisable to consult the Elecironic Bulletin Board frequently and view the assembled data sels using

the "a" option,



STATUS OF THE DMC ARCHIVE

The IRIS Data Management Center has been routinely making data available to
the seismological community for several months. It is the goal of the IRIS Data
Management Center to provide timely access to data from the Global Seismic
Network (GSN) seismographic stations that are operating around the world.

At the present time the Data Management Center is receiving data delayed about
sixty days behind real time. In the near future we anticipate reducing the delay to
less than one week after the data have been quality controlled. The DMC archive
is now fairly complete for the year 1989 although some late reporting stations
have yet to be archived. New tools within the Electronic Bulletin Board allow the
user to determine what data are presently archived in the DMC archive. Using
the "C" (Check current holdings) from the main menu of the bulletin board allows
you to see which data are available for a given station and year or for the entire
network by month. Summaries of the data available by month are reproduced
here.

As of February 20, 1990 the size of the IRIS DMC archive was as follows.

Archive Size 20.351 Gigabytes
# of Seismograms 82141

# of Stations 49

# of Station Channels 780

# of Station Days 10961

In the next few months the DMC will concentrate on reducing the time required to
archive data from the GSN stations. We anticipate being able to reduce the time
delay to as little as three weeks behind real time for some stations that ship their
data to a Data Collection Center (DCC) within two weeks after recording. We will
also be able to eliminate the extracrdinarily long delay required to archive data
that arrived after the sixty day cut off period for assembling the Network Day
Tapes for the USGS. lt is our goal to have all data in the archive and available to
our users, one week after quality control.
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SUMMARY OF PASSCAL STATUS

Instrumentation

The first major purchase of instruments was made at the end of 1988 and the beginning of 1989. All of
the instruments from that purchase are now in the instrument pool. A second small purchase was made
at the end of 1989. These instruments will be delivered during the Spring of 1990. Once the final
budget is received from the NSF, there will be another'major purchase of instrument this Spring. These
instruments will be delivered toward the end of 1990. The results of all of these purchases is summar-
ized in Table | below:

TABLE |
PASSCAL INSTRUMENTATION 1989-1890
Equipment Total Available as of Total Available as of Approximate Total as
2/80 6/30 of 12/90

Data Loggers 45 60 95

Disk Units 30 80 95
Exabyte Recorders 6 9 16
3-Channel Cables 70 100 170
L-22 2 Hz sensor sets 70 100 170

L-4 1 Hz sensor sets 5 5 5

S-13 1 Hz sensor sets | 10 10 10
Broadband sensor set 1 4 17

Field Computers 4 6 8

Miscellaneous support equipment such as antennas, external clocks, tool kits, and GPS Receivers are
also available through the PASSCAL Instrument Center.

Instrument Schedule for 1990

The preliminary instrument schedule for 1990 is shown in Table Il below. There are two large scale
experiments ( Brooks Range, and the Onshore-offshore study ) and several smaller ones. This
schedule will continue to be updated as new experiments receive funding.

Areas of Future Work

The PASSCAL Instrument Program has made significant strides in many areas in the last few years.
However, there are still several areas where we have not been able to get the type of equipment we
need. We are currently working on two of these areas to obtain new equipment which will enhance our
current capabilities. The major areas for system improvement are:

Simple Instrument - We have developed and started procuring large quantities of the PASSCAL
Instrument. This instrument is a sophisticated six channel instrument capable of performing many
different types of experiments. However, with a basic cost on the order of $15,000, the PASSCAL
Instrument is relatively expensive for certain reflection/refraction experiments where it is more
important to have a large number of receiving channels than it is to have sophisticated instru-
ments. These experiments would be better served with a simple low cost instrument which is
optimized for reflection/refraction experiments.

PASSCAL can not afford the time or money to go through another equipment development pro-
gram for this simple instrument. Since there are several instruments currently being manufac-
turered which could be modified to fit our needs, we have sent a request to the various manufac-
turers involved asking if they are willing to modify their existing instruments to meet our require-
ments. We plan to purchase up to five prototypes this year for testing. We then plan to buy large
numbers of these simple instruments next year. A list of the desired instrument capabilities is
given at the end of this section.
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TABLE 1l
SCHEDULE FOR PASSCAL INSTRUMENTS 1989-1990

Dates Institution Number of Comments
Instruments

1989

Sept-Mar90 | Wisc/UCLA 10 Teleseismic experiment
in Kenya Rift Zone

Oct-May90 Utah 4 Record teleseismic and
local events in Yellow-
stone Park

1990

Mar-2 yrs NMSU/NMIT 4 Receiver function study
in Rio Grande Rift

Mar-Apr U of Wash 4 Study of ambient noise
in Beaufort Sea

Mar-May Eurasian Sesimic Studies | 35 Array studies in Pinyon

Program Flats, in preparation for

Soviet deployments

Apr-Aug WHOI 10 EDGE piggyback ex-
periment on Chesa-
peake Bay

Jun-Jul Rice 35+ Seismic profile in the

i Brooks Range

Jul-Nov Wisc/lUCSB 12 Study Kaoiki seismic
zone on Hawaii

Sept-Oct Oregon State 35 Onshore-offshore  pro-
pagation study of am-
bient sealloor noise

Oct-Mar Stanford 5+ Seismic
reflection/refraction
profile in Antarctic

Broadband Sensor - The PASSCAL Instrument gives us the capability to record in a poriable
environment seismic data of a quality which in the past could only be obtained from a permanent
installation. In order to take advantage of this capability we need good high quality portable broad-
band sensors. To date we have not been able to settle on a suitable sensor. We have purchased
and will be testing several different types of sensors in the next few months. These include at
least one set of each of the following:

Guralp CMG3-T
Guralp CMG3-ESP
Kinemetrics WR-1
Kinemetrics SV-1, SH-1
Streckeisen STS-2

These tests will be conducted at the Instrument Center and during some of the teleseismic field
experiments this summer and fall.

Field Computer Software - The basic programs for processing the data exist within the field com-
puter, however, a significant amount of work must be done in making it easier to get the data into
the system and to provide the basic quick-look, quality control, editing and archiving capability
which will allow the experimenter to have access to the data in the quickest possible time. This
development effort is currently being done by personnel at the Instrument Center
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Simple Instrument Characteristics

The simple instrument will be used for reflection/refraction experiments. These experiments will involve
the use of explosive sources with recording instruments located up to a couple of hundred kilometers
from the source. Instrument spacing could be anywhere from a hundred meters io several kilometers. A
reasonable simple instrument should have the following characteristics:

Three channels of analog input capable of accepting standard exploration seismometers with
resonant frequencies ranging from 2 to 20 Hz;

Twelve or sixieen bit gain ranged A/D converter with at least 60 dB and preferably 90 dB of gain
ranging;

Optional preamplifiers which are operator selectable with ranges which bring the overall system
gain to 120 dB;

Sample rates and alias filters for sample rates ranging from 2 1o 16 ms per channel(Note a sample
rate of 1ms is desirable but notl necessaryy);

Timing system which can easily be corrected to better than 10 msec during post processing;
Minimum of one MByte of storage capability expandable to at least 4 Mbytes;

Capable of multiple timed turn-ons or external triggering;

Capable of accepting record lengths ranging from a few seconds to more than 60 seconds;
Capable of having all data dumped in less than a minute via a standard interface;

Capable of being deployed for at least three days on internal batteries;

The units should be able to be quickly deployed and picked up; and

A cost of about $4,500 in quantity of 50.

There currently is no instrument which meets all of the above criteria. The simple instrument, if pur-
chased, will be a refraction instrument with limited capabilities with respect to natural sources. In order
to evaluate the potential problems associated with the simple instrument approach, PASSCAL will pur-
chase and test a limited quantity of instruments during this year.
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IRIS SierraSeis Users Group
Information on SierraSeis and IRIS-Seis

SierraSeis Maintenance Center
Lawrence Berkeley Laboratory
February 1990

Changes in IRIS-Sierra interaction

Sierra has initiated several changes in the interaction between IRIS and Sierra. These
changes present substantial benefit to SierraSeis users within the IRIS community. A sum-
mary of these changes is given below, but a complete and accurate list is available from Tim
Ahern or Jim Fowler. Tim remains our contact when dealing with Sierra.

Foremost is a pricing change which reflects a change in pricing philosophy for all Sierra
products. Under the new system, each SUN/MicroVax workstation version of a SierraSeis
package costs $9K and includes the basic and the extension packages. Annual software sup-
port runs $1.5K. This is an academic discounted price; commercial price for a SUN package
is $12K with $2K annual support.

Unlike the previous setup where there was to be only one IRIS contact through which
we could reach Sierra, each university can now directly contact Sierra to ask for user help,
report bugs, or ask for other information. Sierra prefers to have contact with only one desig-
nated person per site.

Sierra will also provide training for one person per site license per year. The cost of the
training session is included in the annual maintenance (excluding travel expenses). More on
training below.

SierraSeis releases

SierraSeis version 1.2 is available for all workstations (SUN using OS-3/0S-4 and
MicroVax) but is not available for CONVEX’s. SierraSeis v1.3 will soon be available for
Sun-3, Sun-4, and Sun-4 SparcStations using OS-4 operating systems. Final testing of this
version is underway at Sierra for these hardware configurations. V1.3 is already available for
CONVEX and other platforms. Certain combinations of version/hardware/operating systems
may not become available - Sierra has this information.

All Sierra products share certain basic system independent routines and graphics drivers.
SierraSeis is in the process of converting to these routines. SierraSeis currently uses Sier-
ralLIB 1.5 and Graphics Driver 15.7. Future versions of SierraSeis will use SierralLib 4.0.
You may wish to upgrade if you have earlier version numbers.

Sierra has fixed for v1.3 a number of bugs that have surfaced in v1.0-1.2. If you
encounter strange behavior, report it to Sierra. They are usually pretty good about responding
as to whether it’s (a) a bug, (b) behaving that way due to unusual input parameters, or (c)
normal. Keep in mind that in its current form SierraSeis is somewhat rigid in behavior (it
likes uniform data), so the stronger your desire to process non-standard data, the stronger
you’ll have to understand how the package works.

Training

Sierra is planning to hold training sessions for all Sierra products at their Houston office
starting in April. A different product will be taught each week and user demand will dictate
the duration between the same training course. Normal training costs are initially set at
$250/day/person (3-5 days for SierraSeis). Travel and lodging costs are separate. Due to
available workstations, training sessions are likely to be limited to enrollments of eight or less.
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Under the revised IRIS agreement, Sierra will train one person per site license per year
(covered by the annual support fee). Additional people will be charged full course rates to
attend ($250/day/person). It’s possible to have Sierra hold a SierraSeis course specifically for
IRIS members, assuming that we can get several people to commit to the same week. Given
the types of questions we’re more likely to ask based on the types of data we’re using with
SierraSeis, it makes sense for us to attend the same class (rather than be mixed with
production-mode 0il company processors). Classes could be scheduled as early as April, so
we should target likely dates for our designated attendees.

On-site training is available from Sierra at $2500 for the first day and $1250 each day
after (with course materials $150/person beyond eight attendees). Scenarios exist where pay-
ing for on-site training may be cheaper than sending several people to Houston, primarily
when on-site travel costs are low and people other than the free trainees attend.

SierraSeis Maintenance Center

Lawrence Berkeley Laboratory was selected by PASSCAL to serve as the SierraSeis
Maintenace Center (SMC). Prior to Sierra’s revised interaction with IRIS, LBL was to pro-
vide to the SierraSeis users in the IRIS community services such as installation help, training,
user support, software development, and collection/distribution of community routines.

Due to the revised services that Sierra will provide, LBL will be available as a secondary
source for installation help, user support and help in using the software package. LBL will
concentrate on providing additional help, the collection and dissemination of information use-
ful to SierraSeis users, and the development, support, and distribution of IRIS-Seis, a struc-
tural framework within the SierraSeis environment which allows for the inclusion of new rou-
tines and functionality. In essence, LBL will try to provide as much help as it can based on
the experiences already gained in the use of SierraSeis. People to contact at LBL are listed
on page 4.

The SierraSeis Maintenance Center is housed at the Center for Computational Seismol-
ogy within the Earth Sciences Division at LBL. SierraSeis v1.3 runs on a CONVEX CI1-XP
with 48 Mbytes of memory and 4 Gbytes hard disk. A Solbourne 4/602 (with Exabyte tape
reader) front-ends the CONVEX and has four satellite workstations and two high-resolution
Tektronix terminals. Three 9-track tri-density tape drives and a 36" Versatec plotter are avail-
able for seismic processing. SierraSeis and the newly developed IRIS-Seis will also exist on
a SUN SparcStation; we will try to make this SparcStation accessible by IRIS users (for
module retrieval/updating and direct communication with the SMC). SierraSeis is currently
being used to process reflection profiles, multi-component VSP, microearthquake, refraction,
and Vibroseis travel-time delay data sets, in addition to being used for its seismogram display
capability (e.g., display of synthetic seismogram results).

Users Group information

Because of the relative youthfulness of SierraSeis and the steep learning curves associ-
ated with using such a package, it’s in our best interests to share as much information about
what works and does not work. We’ll be exercising the package in ways which the package
was not originally intended due to the non-standard recording geometries and different types
of data we push through; through experience we’ll learn what works or how to make some-
thing work. Groups at the University of Arizona and LBL have now successfully stacked
multichannel data; members of the PASSCAL Instrument Center at Lamont-Doherty have
used the package on the PASSCAL field computers during recent field experiments. As
more of us use the package, our collective experience will grow. This will create a broader
base of expertise especially if we share information about the package.

Processing run streams within the SierraSeis environment are sensitive to the run-time
description of the data; that is, it’s just as important to describe the data and regulate its
behavior between processing modules as it is to select proper parameters within modules.
SierraSeis keeps track of data flow with (often hidden) *‘global common variables’’ (GCV’s);
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understanding the behavior of these GCV’s will make a job more likely to succeed.

As a users group, it will be beneficial to share information such as: )

*data types and run examples (‘‘I tried to sort 3-component VSP gathers with/without success
by doing...”");

*modlfle beh%wior or ways to make modules behave (e.g., resetting GCV’s a specific way);

*specific bugs in the software and in what context they were found, whether Sierra was
notified and what their response was;

*creation of new modules - description of functionality, run-time parameter options and
behavior, source code availability;

*hardware/software configurations and incompatibilities - useful info for anyone who’s
upgrading or replacing components;

*questions & answers - if someone’s stuck, maybe someone else has an answer;

*coordinate training or accessing of other capability (e.g., demultiplexing of a data set).

Different mechanisms exist for sharing information. The DMC has electronic bulletin
boards established for DMC information; Tim Ahern is willing to create a bulletin board for
Sierra users. The SMC at LBL is willing to collect information by email or regular mail,
disseminating summaries of user notes, bug reports, etc. We need to establish which com-
munication methods work given computer system capabilities (e.g., do you have email capa-
bility, a modem, rlogin, or telnet for logging into the DMC computer, prefer regular mail..).

IRIS-SEIS - IRIS processing routines compatible with SierraSeis

SierraSeis allows for the addition of new processing routines. These new routines must
conform in structure and in the use of common variables which regulate trace handling
behavior and trace identification parameters. The applications within the new routines can
conduct any types of processing on the seismograms or GCV'’s; the routines can even be con-
structed to examine external data base files for processing information.

Under the current form of SierraSeis, new routines have to be mixed in with original
routines supplied by Sierra (archive libraries, processor name lists, etc.). The potential to
unintentionally affect original routines exists in this scheme. This problem has been
addressed by making minor modifications and additions into the structural framework of Sier-
raSeis to allow us add routines without affecting original SierraSeis source, object, or execut-
able code. This modification leads to the formation of “‘IRIS-Seis’’, a package which has the
architectural framework of SierraSeis but keeps IRIS-developed code separate from the Sierra
code. The primary advantage here to both Sierra and IRIS is that our additions will not affect
the behavior of the Sierra routines.

IRIS-Seis is designed to provide the full functionality of SierraSeis in addition to IRIS-
added routines. IRIS-Seis is constructed by linking SierraSeis object code with the object
code of new routines. Changes in one set of object code does not affect the other set. The
IRIS routines are stored and compiled in a file and directory structure similar to SierraSeis in
order to preserve commonality (IRIS-Seis code and executables occupy 10 Mbytes disk while
full SierraSeis uses 30 Mbytes). Essentially, if you know how IRIS-Seis works, you’ll know
how SierraSeis works (and vice-versa).

IRIS-Seis was initially developed for in-house use at LBL (more locally known as CCS-
Seis). In the process of using CCS-Seis, we’ve added functionality which was missing from
SierraSeis but was required for local processing needs. Major features are described below,
but a more detailed description of IRIS-Seis is attached. IRIS-Seis for SUN-3, SUN-4, and
SUN-4 SparcStations should be available by the time of the IRIS meeting (March 5-6, 1990).

In order to ease the creation of routines, skeletal subroutines for processors are provided.
These subroutines provide the shells for parameter interpretation and communication with the
processing subroutines. The processing subroutines can be constructed with either trace-
in/trace-out data flow or multiple trace accumulation/release behavior.
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The current version of SierraSeis does not provide for user-definition and manipulation
of trace headers (GCV’s), IRIS-Seis has this ability to define new GCV’s either at run-time
or explicitly within new processors. These new headers can be used for trace identification or
manipulation (e.g., variable distance plotting). Ability to sort on these new headers is
planned (there are some structural details in SierraSeis which need to be worked out in order
to use any header; sorting can be done now but downstream processing is affected). New
headers can be saved using IRIS-Seis disk I/O routines.

The need for importing and exporting partial results in and out of SierraSeis appeared
quite quickly. Stand-alone programs can often operate on portions of seismic data faster or
more efficiently than SierraSeis can. A routine exists which stores SierraSeis data in binary
disk format which can be accessed by stand-alone programs (written in C or FORTRAN).
These modified traces can then be returned back into a SierraSeis flow stream for subsequent
processing. SierraSeis GCV’s can be kept or dropped in the external disk files.

A kinder, gentler SierraSeis

The IRIS contract with Sierra specified several additions to the functionality of the Sier-
raSeis package. A major item was the ability to define seismic trace headers and manipulate
seismic traces based on these headers (e.g., sort traces based on your own trace header).
Sierra has implemented basic functionality using dynamic headers and is in the process of in-
house testing. These changes will be released as SierraSeis v. 2.0 after review by a beta test
site. Hopefully, they will add sufficient capability to take advantage of the dynamic trace
headers.-

This capability may not seem like a big deal, but it’s quite significant: it’s the difference
between having a basic seismic reflection data processing package and having a seismological
manipulation package. One can manipulate a variety of seismograms in the Cogniseis DISCO
package (reflection, refraction, VSP, microearthquake, teleseismic) due to its dynamic trace
header system; we should strive for the same capability. The flexibility needed to handle such
a diverse set of seismograms is based on how the overall package handles seismograms - the
infrastructure associated with user-definable trace headers allows for such diversity. If the
IRIS community is going to take advantage of a seismic processing package, we will need
this capability.

Contacts
IRIS-DMC, c/o UTIG, 8701 Mopac Blvd, Suite 205, Austin, TX 78759:
Tim Ahern (512)471-0404 tim@iris.edu

IRIS-PASSCAL, 1616 N. Ft. Myer Drive, Suite 1440, Arlington, VA 22090:
Jim Fowler (703)524-6222 jim@iris.edu

SMC at LBL (SMC, c/o CCS, Earth Sciences Division, Building 50E, Lawrence Berkeley
Laboratory, Berkeley, CA 94720). Phone: (415)486-xxxx. E-mail: "@ccs.Ibl.gov’:

SMC: (exten) (email) CCS/LBL: (exten)  (email)
David Okaya x7313 okaya Ernie Majer x6709  elm
Eleni Karageorgi x7314  karag Tom McEvilly  x7347 mcevilly
Tom Daley x7316 tomd
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IRIS-SEIS: IRIS ADDITIONS TO SIERRA-SEIS

ADDED FUNCTIONALITY TO SIERRA-SEIS

(1) Dynamic trace headers (GCV’s): dynamic headers available using /DEFHEAD,
/HEADEQL, /HEADLIST and programming utility functions OK DEFHED and
OK GETHED. Disk storage available using /CONVEXIO or /SUNIO. Tape storage
must use predefined slots of /IN, /OUT. Distance plotting available using /DISTPLOT
(v1.1-v1.2) or /DISPLAY (v1.3). Gathering not available yet.

(2) Data external transport: External data transport in and out of SierraSeis is available
using /CONVEXIO. This routine writes disk files of binary traces with or without trace
headers (GCV’s and dynamic additions). These traces can be manipulated external to
SierraSeis using stand-alone C- or FORTRAN programs, then brought back in using
JCONVEXIO. This routine works on any UNIX-based system (Convex, Sun, DEC) and
is named /SUNIO on SUN versions of IRIS-Seis.

(3) External job monitor: Monitoring a job through SierraSeis uses the /PRMODCOM
MONITOR option. Unfortunately, the gather/trace values printed to the screen cannot be
turned off after the job is started. The /MONITOR process stores a job’s gather/trace
numbers in a temporary disk file. External utility program "MONITOR’ displays to the
screen the updated gather/trace numbers. MONITOR can be started/stopped at any time.

(4) Remote console tape request reply: For SierraSeis /IN, /OUT processors, tape mounting
is done either interactively at a terminal screen or within shell files. In general, a user or
user’s terminal has to supply needed information (tape drive, tape density, etc.). Tape
drive availability and allocation becomes an issue for batch-type jobs as does the tie-up
of a terminal for interactive querying. /INOPER and /OUTOPER allows for flexible tape
mounting. These two processors send interactive queries to a disk file rather than to the
user’s screen. A utility program ’tapeop’ interacts with the disk file, allowing ANYONE
to reply to a tape request from ANY terminal. Useful in a multi-user environment or if
the tape drive is not near the terminal from where the job is run.

(5) Conformity of irregular data: Irregular gathers read by /IN can have GCV headers reset
using /GATHCNTR and /TRCOUNTR. /IN will incorrectly renumber irregular gathers
to have a uniform KNTR traces per gather (thus trace counters KSHOT and KTRC will
be incorrect). /GATHCNTR will reset KSHOT to change when KFLDEN does.
JTRCOUNTR will reset the trace # within a gather to 1 when the gather number
(KSHOT, KFLDFN, KCDP) changes and increment subsequent trace #'s accordingly.
Irregular gathers can also be automatically padded to full gathers of KNTR traces using
/INTRLEAV.

(6) Import of DISCO VMS internal tapes: DISCO VMS/VAX tapes can be read into Sier-
raSeis using /VAXIN and /INTOREAL. /IN will byte-swap VAX trace values but will
not swap the integer headers correctly. /VAXIN swaps both. /INTOREAL unpacks the
DISCO real headers from integer values.

(7) Shell routines for adding processors: Shell routines are available for the development
and addition of new routines. These or other existing routines can be duplicated and
modified to add new functionality.

/EASYADD is a routine which performs trace in/trace out processing. Algorithm is
to be hardwired in; no user parameters are defined.
/EXTRCTRC is an example of a trace in/trace out processor which has several input
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parameters. These input parameters are defined, obtained in the INIT phase, and passed
to the EXEC phase for use in the /EXTRCTRC algorithm.

/EXMULTRC is an example of multiple trace flow within a processor. Trace logic
is set up to accurnulate a full gather, process the gather, then release all traces within the
gather. Partial gathers can be either treated as partial or padded to a full gather size.
Traces are released in the order received but the flow logic can be modified to release
traces in any order.

(8) Extended correlation: SierraSeis will perform conventional Vibroseis correlation but not
extended correlation. A new processor, /EXCORTPR, will prepare uncorrelated shot
gathers for self-truncating extended correlation by cosine-tapering and zero-padding the
ends of the uncorrelated seismograms. SierraSeis’s Vibroseis correlation routine
/VCORR can then be routinely applied.

PROCESSORS AVAILABLE IN INITIAL VERSION OF IRIS-SEIS

LBL-DEVELOPED

Processor Function

AIRWVMUT  automated mute of air wave using offset, sound velocity; like /MUTE
AMPMATH applys scalar math to trace amplitudes

AMPDUMP amplitude dump; like /TRDUMP

CLIPIT " clip amplitudes above a threshold

COMVARPR  prints hidden GCV values

CONVEXIN input C unformatted files

CONVEXIO read/write binary unformatted files with/without GCV’s
DEFHEAD create new GCV/headers

DIPFIL (x,t) butterworth dip filter

EASYADD shell routine to create simple trc-to-trc module (no parameters)
EXCORTPR taper uncorrelated traces and pad for extended correlation
EXMULTRC  example of multiple trace handling routine (memory storage)
EXTRCTRC example of trace in/trace out routine (with parameters)
FILTER simple trapezoid (zero-phase) FFT bandpass filter

FLOTDAT floating datum statics calc

GATHCNTR  recount KSHOT based on changes in KFLDFN

HDMINMAX  get GCV min/max values in data

HEADEQL set any GCV value w/ scalar and incrementing math options
HEADLIST print any 6 specified GCV’s

HRZCONT select events for line drawings

INTOREAL unpacks DISCO real-value headers (from DISCO VAX-VMS tape)
INTRLEAV interleave, pad, or block edit (irregular) gathers

LINEDRAW create line drawings

MONITOR monitor job by saving GCV’s for external checking
NULENGTH  changes trace length

OKAGC more effective AGC than /AGC

OMIT physically omit traces from run stream

RMSAMP print RMS-AMP for traces/section

ROT rotate three component data
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LBL-DEVELOPED (cont’d)

SEGDHTOD _ convert /IN SEGD headers HEX --> DECIMAL (translate BCD code)
SUNIO read/write binary unformatted files with/without GCV'’s

TRCIN input .trc files

TRCMATH use a reference trace for math

TRCOUNTR  recount trace header (KTRC, KTRACE, or KFLDTN) keyed on gather
TROUT output .trc files

TRTAPER taper ends of data dropouts

XCORR simple (and faster) cross-correlation using VECLIB (CONVEX only)

MODIFIED SIERRASEIS

Processor Function

AREPLACE  input fortran formatted files

*CGGSEGD  /IN for CGG-SEGD 2.5 byte field tapes
CORRCONZ CORRCON with longer input window

*DISTPLOT  /DISPLAY w/ variable distance using any GCV
FIGURE /DISPLAY for slides/paper figs.

INOPER /IN with console response (external operator program)
OUTOPER JOUT with console response (external operator program)
PARKSTAT , print julian day/RMS values

PEAKVAL prints trace peak amplitudes

REGEOM reapply /GEOMETRY to data subset

TRACECUT  new trace based on start/end times

VAXIN /IN with proper VAX header and trace byte swapping

*routines whose functionality is now incorporated into SierraSeis V1.3

UTILITY PROGRAMS (Stand-alone)

Processor Function

CIODUMP dump key GCV/headers for traces in /CONVEXIO or /SUNIO file

CIOMINMAX  print min/max trace amplitudes for /CONVEXIO or /SUNIO file (useful
for /DISPLAY’s SCALE SECT AVGAMP x option.

LENGTHCIO ;lsi%)lay dimensions and GCV’s of disk file stored by /CONVEXIO or

NIO

MONITOR screen display of SHOT/TRACE as stored by /MONITOR

TAPEOP respond to /IN /OUT queries at any terminal (allows for sharing of tape
drives by different jobs)
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SIERRASEIS USERS WITHIN IRIS COMMUNITY

University of Arizona

Univ Califomia,

Santa Barbara

Univ. of Delaware

Indiana University

University of Kansas

Lawrence Berkeley

Laboratory

Memphis State Univ.

Univ. of New Orleans

PASSCAL Field
Computers

Roy Johnson

Dept. Geosciences
Univ. Arizona
Tucson, AZ 85721

Peter Malin

Institute for Crustal Studies
Univ. California, Santa Barbara
Santa Barbara, CA 93106

Sue McGeary

Dept. of Geology

101 Penny Hall
University of Delaware
Newark, DE 19716

Gary Pavlis

Dept. of Geology
Indiana University
Bloomington, IN 47405

Ross Black

Dept. of Geology
University of Kansas
Lawrence, KS 66045

Ernie Majer

Earth Sciences Division
Lawrence Berkeley Lab
Berkeley, CA 94720

Michael Frohme
Memphis State University
3890 Central

Memphis, TN 38152

Laura Serpa

Dept. of Geology and Geophysics
University of New Orleans

New Orleans, LA 70148

Jim Fowler

IRIS

1616 N. Ft. Myer Drive
Suite 1440

Arlington, VA 22209
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(913)864-4974

(415)486-6709
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(901)454-2177

(504)286-6801
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Princeton University

Purdue University

San Diego State Univ.

SierraSeis Mainte-

nance Center

Univ. of Southern
California -

Univ. of Tennessee

University of Utah

Univ. Wisconsin,
at Oshkosh

Woods Hole O.L

Bob Phinney

Dept. of Geology and Geophysics
Guyot Hall

Princeton University

Princeton, NJ 08544

Larry Braile

Dept. Geosciences
Purdue University

West Lafayette, IN 47907

Steve Day

Dept. Geol. Sci.

San Diego State University
San Diego, CA 92182

David Okaya

Earth Sciences Division
Lawrence Berkeley Lab
Berkeley, CA 94720

Tom Henyey

Dept. Geol. Sci.

Univ. Southern California
Los Angeles, CA 90089

Rick Williams

Dept. Geological Sciences
306 G&C Building
University of Tennessee
Knoxville, TN 37996

Bob Smith

Dept. Geology & Geophysics
717 Browning Bldg
University of Utah

Salt Lake City, UT 84112

John Karl

Geology Dept.

University of Wisconsin, Oshkosh
Oshkosh, WI 54501

Steve Holbrook

Dept. of Geology and Geophysics
Woods Hole Oceanographic Insti-
tute

Woods Hole, MA 02543
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(213)743-6123
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(615)974-2366
rick@rockytop.gg.utk.edu

(801)581-7129
gg-rbs@mines.utah.edu

(414)424-4432
karl@oshkosh.wisc.edu

(508)548-1400 x 2481
gume wshl@aqua.whoi.edu
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IRIS DATA MANAGEMENT CENTER

8701 Mopac Blvd. Suite 205
Austin, TX 78759
Tel. (512) 471-0404, 0403 or 0405

IRIS PRODUCT DISTRIBUTION

Loma Prieta Earthquake
October 18, 1989

The IRIS Data Management Center has assembled the relevant seismograms for the magnitude 7.1
carthquake of October 18, 1989. In addition to the main earthquake time serics, we have included data
which contain information for a series of aftershocks.

Data included in this distribution were selected by extracting data from the IRIS DMC archive for all
stations that had been received by the IRIS DMC by February 1, 1990. The time window used in the
data selection process was 00:00:00 October 18, 1989 through midnight on October 19, 1989.

Data from the following networks are included.

Seismic Research Observatory (SRO)

Abbreviated Seismic Research Observatory (ASRO)

Digital World-Wide Standard Seismograph Network (DWWSSN)
China Digital Seismograph Network (CDSN)

IRIS University

IRIS/IDA

Data have been quality controlled at the IRIS/USGS Data Collection Center (DCC) in Albuquerque for
the SRO, ASRO, DWWSSN, CDSN, and IRIS/UNIV data. The IRIS/IDA DCC at the University of
California, San Diego performed the quality control for the IRIS/IDA stations.

This datasct is in the Standard for Exchange of Earthquake Data (SEED) format. Documentation for
the SEED format is available through the Data Management Center upon request. Additionally a SEED
reading program (RDSEED) is available from the IRIS Data Management Center.

The RDSEED program extracts selected seismograms from this SEED distribution tape and writes data
files in Seismic Analysis Code (SAC) format. SAC is a powerful analysis tocl developed by Lawrence
Livermore Laboratory and is available from the IRIS DMC for IRIS members. Others may obtain SAC
directly from Lawrence Livermore. The SAC trace format is easily converted to other analysis formals
such as AH format developed at Lamont Doherty Geological Observatory.

The relevant section of the Preliminary Determination of Epicenter (PDE) bulletin is reproduced on the
next page.

If you have any difficulties reading this distribution tape and need assistance, please contact the IRIS
Dala Management Center in Austin, Texas. The telephone numbers are (512)471-0403, 0404 or 0405.

Tim Ahern

Program Manager

IRIS

Data Management Center
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DAY TIME LATITUDE | LONGITUDE | DEPTH | mb | Ms COMMENT
18 00:04:15.2 37.036 N 121.883 W 19 6.6 | 7.1 Central California

00:23:37.4 36.998 N 121.823 W 5 Central California
00:25:04.9 37.043 N 121.723 W 5G 5.0 Central California
00:30:414 37.123 N 121,963 W 5 Central California
00:38:28.8 37.150 N 122.053 W 20 Central California
00:41:24.7 37.198 N 122,105 W 19 4.8 Central California
00:45:39.6 36.913 N 121.760 W 27 Central California
02:15:50.0 37.012 N 121.740 W 3 44 Central California
02:26:06.6 37.030 N 121.805 W 11 4.1 Central California
04:16:33.1 37.062 N 121.903 W 14 Central California
04:50:27.6 37177 N 122.027 W 13 4.6 Central California
05:18:34.2 36.982 N 121.838 W 12 4.5 Central California
10:22:04.8 37.008 N 121.808 W 7 473 Central California
10:40:58.5 14.634 N 45153 W 10 G 5.0 North Atlantic Ridge
10:53:47.9 14528 N 44 832 W 100G 51 | 5.1 North Atlantic Ridge
11:40:48.7 10,137 8§ 161.123 E 33 N 6.1 | 3.6 Solomon Islands
12:35:18.2 10.141 § 161.069 E 80 53 Solomon Islands
13:01:02.3 49913 N 18445 E 100G Czechoslovakia
13:04:01.5 40.588 N 24093 E 10 G Aegean Seca
13:06:47.6 14.614 N 45.049 W 10G 52 150 North Atlantic Ridge
14:57:22.3 39.900 N 113.841 E 100G 52 | 54 Northeastern China
16:19:14.1 18.035 S 176.619 W 3077 5.2 Fiji Islands
16:56:23.0 7404 N 127.101 E 33N 47 | 54 Philippine Islands
17:01:35.3 40.084 N 113958 E 10 G 32 | 57 N.E. China
17:11:23.5 39.730 N 113.889 E 33N 4.6 N.E. China
17:30:12.5 51.306 N 179.067 E 33N 5.0 Rat Islands
18:01:01.8 36.882 N 121.846 W 15G Central California
18:20:47.3 40.093 N 113923 E 10 G 54 153 N.E. China
18:41:23.7 2.080 N 126544 E 49 * 52 | 49 Molucca Passage
19:13:56.2 18.96 N 67.10 W 10G Mona Passage
21:27:214 39.756 N 8.073 W 10 G Portugal
22:21:00.8 1551 N 9824 W 33 N Guerrero Mexico
22:51:47.9 40.992 N 22,652 E 10 G Greece
23:30:10.3 56.631 N 152.204 W 33N 4.8 Kodiak Islands
23:43:01.1 21.093 S 11.547 W 10 G 4.9 S. Atlantic Ridge
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DAY TIME LATITUDE | LONGITUDE DEPTH;:% Ms COMMENT
19 01:11:00.3 1154 N 99.349 E I 33N N. Sumatera

05:20:47.4 4137 N 140.18 E 1767 Hokkaido, Japan
08:19:52.1 39,946 N 23733 E 10 G Aegean Sca
08:45:48.2 36.926 N 121.929 W 15G Central California
09:01:31.2 2520 N 127.079 E 33N 4.6 Molucca Passage
09:40:06.9 61.884 N 151.073 W 33N S. Alaska
09:49:57.1 49920 N 79.001 E 0G 59 | 45 Eastern Kazakh, SSR
09:53:50.4 36.948 N 121.670 W 10 43 | 3.6 Central California
10:14:35.1 36.963 N 121.845 W 13 46 | 42 Central California
10:29:03.5 40.035 N 113771 E 10 G 4.5 N.E. China
10:59:55.9 36.941 N 121.922 W 15G Central California
11:15:20.6 36.927 N 121.957T W 15G Ceniral California
11:29:24.1 36.925 N 122.042 W 15G Central California
11:50:26.2 36.913 N 121.501 W 15G Central California
12:14:06.6 21.175 § 11476 W 100G 5.0 S. Atlantic Ridge
12:25:31.6 36.876 N 121.785 W 15G Central California
12:31:38.9 36.947 N 121.854 W 15G Central California
13:15:05.5 36.943 N 121.569 W 15G Central California
14:28:26.5 51.826 N 176.015 W 50 49 | 46 Andreanof Is.
14:39:03.7 36.85 N 12240 W 15G Central California
15:27:02.5 2132 S 179.82 W 630* 49 Fiji Islands
16:30:48.3 36.967 N 121.314 W 15G Central California
16:47:05.0 8.105 N 126901 E 62 ? 52 | 44 Mindanao
17:01:57.8 3707 N 122.88 W 15G Central California
17:15:05.7 36.899 N 121.545 W 15G Central California
17:26:15.5 36.848 N 121.975 W 15G Central California
20:44:26.9 1.090 S 15.784 W 100G 4.5 N. of Ascension Is.
23:33:27.1 41.832 N 12.771 E 10 G S. Traly

The LPR SEED volume contains the following logical volumes:

LPR SEED VOLUME
Logical Volume Time Size Data
1 1989 10 18 103.9 Megabytes  October 18, 1989 data
2 1988 1019  66.9 Megabytes  October 19, 1989 data

Depending on the type of medium this data product was shipped on, the two logical volumes may be on the
same physical tape separated by a filemark or may be on separate physical tape reels.
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Incorporated Research Institutions for Seismology

Data Management Center
c/o UTIG
8701 Mo-Pac Expressway, suite 205
Austin, TX 78759
Telephone 512-471-0404 / FAX 512-471-8844

Loma Prieta Earthquake Dataset, 00:00:00 Oct. 18, 1989 -- 23:59:59 Oct.19, 1989

Including data from:

Seismic Research Observatory (SRO)

Abbreviated Seismic Research Observatory (ASRO)
Digital World-Wide Standard Seismograph Network (DWWSSN)
China Digital Seismograph Network (CDSN)

IRIS University
IRIS/IDA
IRIS/SOVIET

1. Distribution medium.

1/2" 6250 bpi tape, SEED format 1/2" 1600 bpi tape, SEED format
Exabyte, SEED format 1/4" tape, SEED format

Other (please specify)

If no medium is specified, the dataset will be shipped on 1/2" 6250 bpi tape.

2. Shipping information.

Name:

Address:

Telephone:

Email:
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IRIS Global Seismographic Network

ERRATUM

In the last newletter, the station coordinates for the Easter Island site, Rapa Nui,
were incorrectly given with those for the old EIC site which has been abandoned.
The correct latitude and longitude for RPN follows:

R PN Rapa Nui, Easter Island

Host Universidad de Chile

Location 27.1267°S 109.3344°W

Data Logger IDA Mark 3 (16-bit)

Seismometers Streckeisen STS-1 VBB
Continuous: 5; 0.1 sps high gain
Triggered: 5; 0.1 sps low gain
Triggered: 20 sps high and low gain

LaCoste-Romberg accelerometer
Continuous: 0.1 sps; 1 sample/minute
7 Data Collection Center IRIS/IDA
Affiliation IRIS/IDA Network
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IRIS E-mail Directory
by Rick Williams

Last modified 26 January 1990

To get the most recent version of this list, use the command “finger
rick@cherokee.gg.utk.edu” (IP address 128.169.201.152) or send a mail message either to
"rick@rockytop.gg.utk.edu" or to "rick@utkvx.bitnet"

An astrisk (*) preceeding a name means that I was unable to send mail to the address given,
but others may be able to use it. A carat (") before a name means that individual is a
member of the anisotropy interest group assembled by Joe Dellinger; contact Joe for details.
The letter (j) before a name indicates a Japanese seismologist from the list compiled by
Kioyshi Suyehiro with additions by Kazuki Koketsu.

The letter (o) before a name means the address is old, and did not work the last time I tried
it. Users are requested to let me know when they find anold or invalid address in this list,
particularly when it is their own.

user@host.domain who,where,date

e e e e e e S e e e v o T v e o e v e v e e e v e ke o e e e e ke ke e e e v e o v o e v ok e e e o o e e ok ke o ok ok e o ok ok e o ok e ke ok ok e do ok e ek ok ke
nf03@dkauni2.bitnet Ulrich Achauer,Karlsruhe, 0689
agnew@ida.ucsd.edu Duncan Agnew, IGPP,1188
70617,2421@compuserve *James Agnew,Woodward-Clyde, 0689
tim@iris.edu Tim Ahern, IRIS, 0889
aki%sei@kylara.usc.edu ) Keiiti Aki,USC,0988
s.alexander@omnet *Shelton Alexander,Penn St,0988
DAnderson/KOSMOS *Don Anderson,Cal Tech,0689
sak@ice.geology.wisc.edu Sridhar Anandakrishnan,U WI,0689
aster@cahuilla.ucsd.edu Richard Aster, IGPP/Scripps,0689
bache%esosun.css.gov@seismo.css.gov Tom Bache,SAIC,0889
ergj@crnlvax5.bitnet Muawia Barazangi,Cornell,0689
bard@utadnx.cc.utexas.edu Bill Bard,U TX
Jjbarker@bingvaxu.cc.binghamton.edu Jeff Barker,SUNY Binghamton,0988
barton@erebus.stanford.edu *Colleen Barton,Stanford, 1288
battis@afgl-vax.arpa James Battis,AFGL,0689
bennett@beno.css.gov Theron J. Bennett,S-Cubed, 0689
bergep@loihi.hig.hawaii.edu *Patricia Berge,HI Inst Geop,0789
berger@cahuilla.ucsd.edu Jon Berger,UCSD
gcb@benioff.mit.edu Greg Beroza,MIT,0689
berryman@icdc.11n1.gov James Berryman,LLNL,0689
bevis@ncsumeas.bitnet Mike Bevis,NC State,0589
selena%topaz.uucp@uunet.uu.net Selena Billington,US Bu Mines, 1289
goetz@weasel.princeton.edu Goetz Bokelmann,Princeton,1289
rborcherdt@usgsresv.bitnet Roger Borcherdt,USGS Menlo Park
bowmanb%s59.es.11n1.gov@111-1cc.11n1.gov Brenda Bowman,LLNL,0689
roger@rses.anu.oz.au Roger Bowman,ANU, 0389
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boyd%1amont@columbia.edu
braile@vm.cc.purdue.edu
nina@utorphys.bitnet
brom@loihi.hig.hawaii.edu
rhett@iris.edu
antoinet@beno.css.gov
t60pjcl@niu.bitnet
carter@beno.css.gov
cessaro@beno.css.gov
chan@seismo.css.gov
chang%1amont@columbia.edu
chang%gldvxa.decnet@isdden.isd.usgs.gov
chapman@utorphys.bitnet
chen@geol.las.uiuc.edu
cheng@ino.ucar.edu
cec@iris.edu
cicerone@erl.mit.edu
jon@hanauma.stanford.edu
clarketj@memstvxl.bitnet
clement@erebus.stanford.edu
cipar%afglsc@star.stanford.edu
shimon@ccs.1b1.gov
dcomte@uchcecvm.bitnet
cooper@loihi.hig.hawaii.edu
coruh@vtvm2.bitnet
costain@vtvml.cc.vt.edu

e gs0l%va.nmh.ac.uk@cunyvm.cuny.edu
kcc@geops.geo.washington.edu
bob@geops.geo.washington.edu
phil@rses.anu.o0z.au
tony@weasel.princeton.edu
tomd%ccs@1bl.gov
huw@dix.gps.caltech.edu
pdavis@uclaiepi.bitnet
davis@seismo.css.gov
scott@utig.ig.utexas.edu
joe@hanauma.stanford.edu
jacques@ucsco.ucsc.edu
denny%s51.es.11nl.gov@111-1cc.11n1.gov
devane@bcvms.bitnet
johnd@lamont.ldgo.columbia.edu
73720,1641@compuserve

dalsgnt!rpp386!arcoexre!jimd@uunet.uu.net

Tdorman@ucsd.edu

dost@geof.ruu.nl
nluug.nl!ruugeof!doumauunet.uu.net
drobnisdd@sds.sdsc.edu
duba%s6l.es.11n1.gov@T11-1cc.11nl.gov
ebel@bcvms.bitnet
eberhart@gsvax0.menlo.usgs.gov
eengdahl@isdres.isd.usgs.gov
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Tom Boyd, LDGO

Larry Braile,Purdue
ANina Bregman,U Toronto,0789

Peter Bromirski,HIG,0689

Rhett Butler,IRIS, 0889

Antoinette Campanella,S-Cubed, 0889
Phil Carpenter,Northern IL U
Jerry Carter,Roundout Assoc.
Robert Cessaro,Teledyne Geotech
Winston Chan,Teledyne Geotech, 1288
Chia-Yu Chang,Lamont-Doherty, 0689
Pingsheng Chang,USGS Denver,1089
AChris Chapman,U Toronto,0789
Wang-Ping Chen,U IL,0989

Abe Cheng,Svendrup Tech,0689

C Chesley, IRIS,0889

Robert Cicerone,MIT,0689

Jon Claerbout,Stanford

Tim Clarke,Memphis State,0389
William Clement,Stanford, 0689
John Cipar,AFGRL
AShimon Coen,LBL,0789

Diana Comte,U Chile,0331

Patricia A. Cooper,HIG,0689

Cahit Coruh,VPI&SU,0189

John Costain,VPI&SU, 0689
AStuart Crampin,British GS,1288
Ken Creager,U WA

Bob Crosson,U WA

Phil Cummins,ANU,0389

FA Dahlen,Princeton,0689
AThomas M. Daley,LBL,1288

J Huw Davies,Caltech, 1089

Paul Davis,UCLA,1289

Peter Davis,Teledyne Geotech,0189
Scott Davis,U TX Austin,0989
~Joe Dellinger,Stanford, 1288
Jacques Delsemme,UC Santa Cruz,0689
Marvin Denny,LLNL,0689

John Devane,Weston Obs,0689

John Diebold,LDGO,0689
*John Diebold,LDGO, 0689
oJim DiSiena,ARCO Plano TX,1288
LeRoy Dorman,Scripps,0689
Bernard Dost,ORPHEUS, 1189
AJan Douma,U Utrecht,0789

Dan Drobnis,San Diego St

Al Duba,LLNL,0589

John Ebel,Boston Coll

Donna Eberhart-Phillips,USGS,0689
ER Engdah1,USGS Denver, 0689



eengdahl@usgsresv.bitnet
john@hanauma.stanford.edu
evans@andreas.menlo.usgs.gov

e gsl8%va.nmh.ac.uk@cunyvm.cuny.edu
086172@essdp2.T1anl.gov
ferguson@utdailas.edu
foleyj@bcvms.bitnet
jim@iris.edu
w_foxall@csa3.1bl.gov

e _gs46%va.nmh.ac.uk@cunyvm.cuny.edu
neil@akolea.hig.hawaii.edu
paulf@lamont.ldgo.columbia.edu
friedman@tamvxocn.bitnet
gerard@loihi.hig.hawaii.edu
nf03@dkauni2.bitnet
cliff@utig.ig.utexas.edu
15553kaz@msu.bitnet
dirk@hanauma.stanford.edu
Jjan@garmany.ig.utexas.edu
eddie@seismo.gps.caltech.edu
gee@richter.mit.edu

(next line)

a84687%tansei.cc.u-tokyo. junet@relay.cs.net

isis!timnal!seb@boulder.colorado.edu
hafidh@hal.css.gov
bruce@geophysics.rice.edu
gibson@erl.mit.edu

g dg@va.ngi.ac.uk
given@servo.ucsd.edu
gohl%moho@uwyo.bitnet
verney@geology.wisc.edu
rsg@logos.jpl.nasa.gov
hamburg@gold.bacs.indiana.edu
rmhamilton/c@kosmos

(next Tine)

b39068%tansei.cc.u-tokyo.junet@relay.cs.net

hark@seismo.gps.caltech.edu
harris@erebus.stanford.edu
nrc.geophysics@omnet
sonnad@yktvmx.bitnet

hauk%s24.es.11n1.gov@111-1cc.11InT.gov

Jjhays@note.nsf.gov
hayward@seismo.css.gov
hearn@geology.tn.cornell.edu

nluug.nl!ruugeof!helbig@uunet.uu.net

henyey%sei@kylara.bitnet
jah@mpTladm.ucsd.edu
(next Tine)

c32244%tansei.cc.u-tokyo.junet@relay.cs.net

sholbrook@red.whoi.edu
hood@loihi.hig.hawaii.edu

ER Engdahl,USGS Denver, 0689
Adohn Etgen,Stanford, 1288

John R. Evans,USGS Menlo Park,0689
“Russ Evans,British GS,1288
Michael Fehler,LANL,0689

John Ferguson,UT Dallas,0689
Jack Foley,Boston Coll

Jim Fowler,IRIS,0889

Bill Foxall,LBL,0689

AScot Fraser,British GS,0789
ANeil Frazer,HIG,1288

Paul Friberg,Lamont-Doherty,0689
Mel Friedman,TX A&M
~Gerard Fryer,HIG,1288

Karl Fuchs,via Uli Achauer,0689
C1iff Frohlich,U TX Austin

Kaz Fujita,MI St
ADirk Gajewski,Stanford, 1288
AJan Garmany,UT Austin,1288

Ed Garnero,Caltech,0689

Lind S. Gee,MIT,0689
jRobert Geller,U Tokyo,0789

ASebastien Geoltrain,CO Mines, 1288
Hafidh AA Ghalib,ENSCO,0689

Bruce Gibson,Rice U

ARick Gibson,MIT,0789

Dave Giles

Holly K. Given,IGPP UCSD,0689
Karsten Gohl,U WY,0689

W Verney Green,U WI,1089

Richard S. Gross,JPL/Caltech,0689
Michael Hamburger,IN U,1289
*Robert Hamilton,USGS Reston,0689
jKatsuhiko Hara,U Tokyo,0789

David Harkrider,Caltech,0889
AJerry Harris,Stanford, 1288
*Pembroke Hart,NAS,0689

Siamak Hassanzadeh, IBM, 0689

Terri Hauk,LLNL,0689

Jim Hays,NSF

Chris Hayward,Dallas TX,0689

Tom Hearn,Cornell,0988
*Klaus Helbig,U Utrecht,0789

Tom Henyey,USC, 0988

John Hildebrand,Scripps,0689
jNaoshi Hirata,Chiba U,0789

Steve Holbrook,Woods Hole,0189
AJulie Hood,HIG,1288



horwitt@cahuilla.ucsd.edu
hough@lamont.Tdgo.columbia.edu
glhsu@lsuvm.bitnet
nf03@dkauni2.bitnet
hutch@seismo.css.gov
e_gs31%va.nmh.ac.uk@cunyvm.cuny.edu
convex!texhrc!pli@uunit.uu.net
ingate@beno.css.gov
isacks@zircon.tn.cornell.edu
osby@cornella.bitnet
hans@seismo.css.gov

Jjjita@lbl.gov
iyer@andreas.menlo.usgs.gov
djackson@uclaiepi.bitnet
jarpe%s02.es.11n1.gov@111-1cc.11nl.gov
Jjih@seismo.css.gov
djohnson@note.nsf.gov
ccs1j@csa2.1bl.gov
lejohnson@note.nsf.gov
johnson@rsconvex.geo.arizona.edu
sri-unix!menlo70!mals!mal@rutgers.edu
t.jordan@omnet
julian@andreas.menlo.usgs.gov
donnalearth.nwu.edu
kadinsky@afgl-vax.arpa
kafka@bcvms.bitnet
kar1@oshkosh.wisc.edu
martin@hanauma.stanford.edu
hitosi@gsjc3d.gsj.junet@relay.cs.net
bi00@utep.bitnet
kind@szgrf.bgr.dbp.de

eik@os.is
johnk%jupiter@nmt.edu.csnet
Tknopoff@uclaiepi.bitnet
kxk158@rses.anu.o0z.au
kov@erebus.stanford.edu
lahr@andreas.menlo.usgs.gov

oklahoma%neic.decnet@isdres.isd.usgs.gov

spyros@erebus.stanford.edu
leary%sei@kylara.usc.edu
lee@rayleigh.mit.edu
whlw6@slac.bitnet
lentrich@lamont.ldgo.columbia.edu
alan@geophysics.rice.edu
craig@gauss.att.com

e gs25%va.nmh.ac.uk@cunyvm.cuny.edu
world@tamgeop.bitnet
gpnosve@gitnve2.gatech.edu
john@seismic.psu.edu
ruth@geops.geo.washington.edu
Tynnes@seismo.css.gov
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David Horwitt,IGPP,1188

Susan Hough,Lamont-Doherty, 0689
Vindell Hsu,LSU

Peter Hubral,via Uli Achauer,0689
Kevin Hutchenson,St Louis U,0689
AHeiner Igel,British GS,1288
Philip Inderwiesen,Texaco, 1089
Shane Ingate,Canberra

Bryan Isacks,Cornell, 1088

Bryan Isacks,Cornell,1088

Hans Israelsson,CSS,0689

Joel Ita,LBL,1089

HM Iyer,USGS Menlo Park,0190
Dave Jackson,UCLA,1289

Steve Jarpe,LLNL,0689

Rong-Song Jih,Teledyne Geotech
Douglas Johnson,NSF

Lane Johnson,UC Berkeley

Leonard Johnson,NSF

Roy Johnson,U AZ,0190

oMalcolm Johnston,USGS Menlo Park
*Tom Jordan,MIT,0689

Bruce Julian,USGS Menlo Park,0189
Donna Jurdy,Northwestern
Katherine Kadinsky-Cade,AFGL,0289
Alan Kafka,Boston Coll

John Karl,U WI Oshkosh,0689
AMartin Karrenbach,Stanford, 0789
JjHitoshi Kawakatsu,Japan GS,0789
Randy Keller,U TX E1 Passo0,0189
Rainer Kind,GRF,1088

Einar Kjartansson,Reykjavik,1188
John Knapp,NM Tech

Leon Knopoff,UCLA,1289
JjKazuki Koketsu,ANU,0989

Robert L. Kovach,Stanford, 0689
John Lahr,USGS Menlo Park,0689
Jim Lawson,0K Geol Surv,0689
ASpyros Lazaratos,Stanford, 1288
“Peter Leary,USC,1288

Sang-Mook Lee,MIT,0689
*WHK Lee,USGS Menlo Park,0689
David Lentrichia,lLamont,1289
Alan Levander,Rice U

Craig Lindberg,Bell Labs,0689
AEnru Liu,British GS,0789

Daniel Lizarralde,TX A&M,0689
Tim Long,GA Tech

John Louie,PA State U,0689

Ruth S Ludwin,U WA,1089

Chris Lynnes,Teledyne,0689



e _gs33%va.nmh.ac.uk@cunyvm.cuny.edu
1iz@iris.edu
imacgregor@note.nsf.gov
elmajer@lbl.bitnet
steve@geops.geo.washington.edu
mangino@afgl-vax.arpa
mandal@erl.mit.edu
geop00@ccm.umanitoba.ca
dee@iris.edu
marshall@beno.css.gov
art@utig.ig.utexas.edu
mmayhew@note.nsf.gov
tvmcevilly@lbl.gov
meyer@geology.wisc.edu
michael@andreas.menlo.usgs.gov
Jbminster@ucsd.edu
mitchellbj@sTluvca.bitnet
mithal@lamont.ldgo.columbia.edu
wmoon@ccm.umanitoba.ca
moos@erebus.stanford.edu
peter%ipgetg.uucp@uunet.uu.net
mortera@tamgeop.bitnet

dalsgnt!rpp386!arcoexre!chuck@uunet.uu.net

francis@hanauma.stanford.edu
jeff@rockytop.gg.utk.edu
cliff@ice.geology.wisc.edu
nabelek@jacobs.cs.orst.edu
nagumo@loihi.hig.hawaii.edu
kkn%s06.es.11n1.gov@111-Tcc.11n1.gov
ni@physicsvax.nmsu.edu
dave@hanauma.stanford.edu
nolet@geof.ruu.nl
nolte@loihi.hig.hawaii.edu
norris@norris.rutgers.edu
nyg@ornistc.bitnet
okaya%ccs@1bl.gov
geomagic@kcgll.eng.ohio-state.edu
denio@scubed.com
orcutt@bull.ucsd.edu
rick@hanauma.stanford.edu
frott@jcuvax.bitnet
geolphys@umcvmb.bitnet

park%seismc.decnet@venus.ycc.yale.edu

patnaikgb@sluvca.bitnet
pavlis@gold.bacs.indiana.edu
e_gs32%va.nmh.ac.uk@cunyvm.cuny.edu
mdp@lamont.1dgo.columbia.edu
utig.austin@telemail
bob@weasel.princeton.edu
phinney@iris.edu
leep@geology.wisc.edu
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AColin MacBeth,British GS,0789
Liz MacDowell,IRIS, 0889

Ian MacGregor,NSF
AErnest Majer,LBL,1288

Steve Malone,U WA

Stephen Mangino,AFGL,0689
Batakrishna Mandal,MIT,0689
Manitoba geophys. group,U Man, 0489
Deanna Mann, IRIS HQ, 1089
Margaret Marshall,S-Cubed, 0689
Arthur Maxwell,UT Austin,0689
Michael Mayhew,NSF

Tom McEvilly,LBL,0989

Bob Meyer,U WI,1089

Andrew Michael,USGS Menlo Park,0689
Jean-Bernard Minster,Scripps,0689
Brian Mitchell,St Louis U,0988
Rakesh Mithal,LDGO,0689

Wooil M. Moon,U Manitoba, 0489
Dan Moos,Stanford, 0189
“Peter Mora, Inst Phys Globe,0789
Carlos Mortera-Gutierrez,A&M, 0689
oChuck Mosher,ARCO Plano TX,1288
“Francis Muir,Stanford, 1288

Jeff Munsey,TN Valley Auth,0190
Cliff Munson,U WI Madison, 0689
John Nabelek,OR St Corvallis, 0689
Shozaburo Nagumo,HIG U HI,0689
Keith Nakanishi,LLNL

Jim Ni,NM St,0989
“Dave Nichols,Stanford, 1288

Guust Nolet,Utrecht U, 0689
“Bertram Nolte,HI Inst Geoph,0789
Andrew Norris,Rutgers U,0689

Jon Nyquist,ORNL

Dave Okaya,CALCRUST, 1288

Daniel RH 0’Connell,0H St,0689
Dennis 0’Neill,,0689
“John Orcutt,UCSD, 1288

Rick Ottolini,Stanford

WilTiam Ott,John Carroll U,1089
oTom Owens,U MO

Jeffrey Park,Yale

Gagan Patnaik,St Louis U, 0689
Gary Pavlis,IN U

~Sheila Peacock,British GS,0789
Mark Petersen,LDGO, 0689
*JD Phillips,UT Austin,0689

Bob Phinney,Princeton

Bob Phinney, IRIS HQ, 0989

Lee Powell,U WI, 1089



prangeCerl.mit.edu
sedas%neis.decnet@isdres.isd.usgs.gov
bpresgrave@usgsresv.bitnet
prother@sbitp.bitnet
pulli@seismo.css.gov
rjpulliam@lbl.gov
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