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Introduction

The International Seismological Centre (ISC) is the international organisation charged
with the task of systematically collecting earthquake information, both instrumental
and macroseismic, and providing definitive locations and magnitudes of events world-
wide on a monthly basis approximately two to three years after their occurrence. The
ISC was established in 1964 and has accumulated and analysed more than thirty years
of earthquake data. This lecture, given by the former Director of ISC, will give a
history of the beginning and establishment in the United Kingdom of the international
service to collect and reduce earthquake data, its evolution into the International
Seismological Summary (ISS) in 1918 and the International Seismological Centre
(ISC) in 1964. The evolvement of the ISC’s administration and funding structure will
be described and the current operational state will be explained. The remainder of the
lecture will be devoted to the procedures used by the ISC to assemble and analyse the
instrumental and macroseismic data leading to the definitive locations and magnitudes
of earthquakes and explosions as found in the Bulletin of the ISC and its CD-ROMs.
Problems in the systematic location of earthquakes will be highlighted as well as
shortcomings with the observational data. Uses made of the ISC database will be

described, with suggestions for further refinements of the data and the outcome.



History of the International Seismological Summary 1918 - 63

International Seismological Centre 1964 - 97

Professor John Milne d. 1913

Involvement in Japan in all areas of seismological investigations
Instrumental development

Earthquake engineering

Data acquisition

Assembly and publication in the UK of earthquake locations and observations

Professor H H Turner (ISS, 1918-1931)

Astronomer and Seismologist at Oxford University

Established the ISS in 1918 to collect, reduce and publish seismological data
available

Contributed to enhanced timing services

Developed the Turner-Zippritz Travel Time Tables

Deduced depth of occurrence of earthquakes was significant

Professor H Jeffreys (ISS, 1938-1952)

Applied Mathematician, Astronomer, Seismologist at Cambridge University
Maintained the ISS from Turner’s death until after World War II
Main achievements were the development of the Jeffreys-Bullen Travel Time

tables and their adoption by the ISS along with other data reduction procedures

Dr R Stoneley (ISS. 1952-1960)

Applied Mathematician and Seismologist at Cambridge University
Maintained ISS under great difficulty from lack of money and enormous
increase in data becoming available

Organised a brief unsuccessful attempt to use a computer for data reduction



Dr P L Willmore (ISS, 1960-1963, ISC 1964-1970)

Seismologist from Cambridge University
Developed standard seismographs
Introduced computer processing at ISS and ISC

Oversaw the establishment of the ISC in Edinburgh, UK

Dr E P Amold (ISC, 1970-1977)

Seismologist from Cambridge University and trained in the United States
Re-organised the computer-based data collection system

Refined the data analysis system using a high-level compiler for the editing
instructions

Introduced computer photo-typesetting for printing

Stzbilised the computing system and reduced the backlog of data from four years

to two years in arrears

Mr A A Hughes (ISC. 1977-1997)

Seismologist with ISS and ISC

Oversaw the acquisition of two in-house computing systems
Contributed to the reduction of 38 years of seismic data (1958-1996)
Introduced the whole of the ISC database on six CD-ROMs

Established a headquarters building for ISC in the UK



Structure and Funding of ISC

The ISC was formed in 1964 in Edinburgh, UK under the direction of Dr Willmore
following the traditions of the ISS, to take advantage of the new computing
technology as well as new developments in communications and printing. Initially
four institutes in four countries funded the organisation. In 1970 the ISC was re-
organised as an international non-governmental organisation under its own statutes
under UK law with Dr Arnold as director. The result was that over thirty institutes
quickly provided more funding to allow development and a reduction in a backlog of
data. The current structure is:-

+ International Governing Council (GC) ~ represents each funding agency —

determines funding — adopts policy and appoints ISC Director — meets every other

year — currently 54 agencies in 45 countries
¢ Executive Committee of Governing Council — meets annually — oversees
operation and development of services - implements GC policies and the budgets
— comprises of three GC delegates and special scientific and financial advisers
¢ Executive Director — in charge of all operations, personnel, finance and the UK
headquarter building at Thatcham, UK

¢ Deputy Director — undertakes the responsibilities of the Director in his absence



ANALYSIS PROCEDURE AT THE ISC

Data Collection

The input data used in the preparation of the Bulletin of the ISC and for the location

of events are:-

a) Station observations of phase onset times with the observers identification with
particular values from certain phases of periods and amplitudes for the
determination of magnitudes

b) Hypocentral determinations by agencies and stations world-wide giving locations,
origin times, magnitudes and particular details such as method of determination

¢) Macroseismic information about events. This is generally textural data giving
indications on the type of shock and details of any associated phenomena ¢.g.
volcanism, surface deformation, felt intensity or damage. These data have an
association time to allow computer grouping with hypocentral solutions

The principle methods used by ISC in collection of data are:-

a) e-mail. The largest volume of data is collected over the INTERNET either by
direct transmission to ISC or by ISC interrogating and extracting data from agency
computers. Used mostly for hypocentral data and station readings

b) Magnetic tape (rapidly disappearing, being replaced by e-mail). Half-inch
magnetic data tape has been the medium used most extensively over the lifetime
of the ISC, to transfer large volumes of data to and from ISC. The majority of the
data were station readings and hypocentres.

c) Diskettes and CD-ROMs. Diskettes are used frequently for small volumes of data
being sent to and retransmitted from the ISC. They are particularly appropriate

for readings from single stations or small networks. For larger volumes of data



certain agencies have adopted the use of Compact Disks for the transmission of
data to ISC.

d) Station or Agency Bulletins. These are used to report unformatted data such as
macroseismic information. They have the drawback that any data used from them
at ISC have to be keyed but they can provide unformatted information which can

help in the association of data into discreet events and with location procedures.

The data are checked for formal errors such as unknown station and agency codes,
illegal onset or origin times, abnormal amplitudes and periods. Data may have to be

reformatted into formats acceptable to ISC.

All data are entered into a disk/tape system on the computer. Data are held in
monthly packets in order of station and agency code and are backed up on magnetic

tape monthly. Advantages and shortcomings of the system will be discussed.

Data Analysis

The analysis of the station readings, hypocentral data and macroseismic information is

described under four procedures.

1) Group. This procedure associates multiple determinations of events together with
observations from stations and any macroseismic Teports. Difficulties and failures
of this procedure will be highlighted.

2) Revise. Using P-wave onset times, hypocentres are derived or agency
hypocentres revised leading to the definitive ISC solutions. A classical weighted
least squares solution is derived with the application of the Jeffreys-Bullen Travel

Time tables. Certain options are adopted to restrain the value for depth of focus



when hypocentre solutions go unstable. Successive revision passes of the data are
made, editing the hypocentres solutions and observations to provide the most
reliable ISC hypocentre solutions and data sets for the earthquakes and explosions.
A detailed description of the editing procedure and the high-level editing language
will be given.

3) Identification or Phase Identification. Using the ISC hypocentral solutions or
the best agency determinations, the station phase data are re-examined and
compared with the phase arrival times according to the Jeffreys-Bullen model.
Comparison with observers’ identification of supplementary phases is made and
reidentification is attempted with a view to maximising the number of
identifications of phases observed at each station.

4) Print and Output. The fourth procedure in the analysis primarily allows the
hypocentral and station data to be printed in a form that can be examined by a
seismologist. Intermediate determinations in the iterative revisions are given with
explanations of problems and failures in the hypocentral determinations. In
addition, magnitudes are computed and seismic and geographic region numbers

and names are allotted to each event.

Qutput of the Data

When a monthly period of earthquakes and explosion data with their station
observations and associated macroseismic information are considered ready for
publishing, and no further editing is required, an output procedure is executed
creating:-

a) Anarchive file in a standard ISC format. This file is made available on magnetic

tape and annually on CD-ROM.



b) The whole file is typeset into the Bulletin of the ISC and listed on a laser printer.
This master copy is used for the bi-monthly version of the Bulletin to be printed.

¢) Subsets of hypocentral and macroseismic data are created. These subsets are used
in Catalogue of Earthquakes files made available on magnetic tape and CD-ROM.
Six-monthly subsets comprise an issue of the Regional Catalogue of Earthquakes
which gives the hypocentral data by order of magnitude of events for major
earthquakes and by geographic and seismic regions. This publication is also

mastered on a laser printer and then published.

For the period 1965-95, the ISC assembled a Bibliography of Seismology containing
titles and references in papers, books and journals on seismology, earthquake
engineering and seismic surveying. Each record in the Bibliography gives the title of
the article, three principle authors, a journal reference and up to four key-words to
specify the seismological subjects considered. Further information is given such as
language used and cross-references. This was published as a bi-annual publication

and the whole file is available on CD-ROM.

Uses of the Data

a) Seismicity studies. The largest use of ISC data is with the hypocentral data in the
Catalogue files to indicate the occurrence of events over a particular period of
time and in a particular area. The hypocentres in the Catélogue are the starting
point of many seismicity studies which then go on to improve the locations and
magnitudes given by ISC and integrate further data and local information which

was not available to ISC.



b) Structure studies. The station observations found in the ISC Bulletins are being
used for local earth structure studies and global tomographic studies. Care has to
be taken with the quality of hypocentres, location of the stations provided in the
ISC datasets and that residuals are based on the Jeffreys-Bullen model.

c) Earthquake mechanism studies. Data from many of the major earthquakes are
used as initial information on the location and station readings for fault plane
solutions. Again care is required with the hypocentral data and the station

readings which frequently require reappraisal.

Shortcomings and inadequacy of the data

Poor or false hypocentral solutions stem from inadequate station readings and mis-
editing. Misassociation of station readings leads to bogus locations. Hypocentral
solutions may be sensitive to a single station reading. Depth of focus is the most
difficult parameter in the hypocentral solution to determine and is easily unstable due
to inadequate data or poor distribution by distance or azimuth. Occasionally multiple
determinations of a hypocentre are so far apart that computer analysis gives two

events. These “split” events are carefully sought by the ISC editors.

Further refinements

Certain agencies have taken the hypocentres and station readings for events in
particular regions from the ISC data base and revised these events using more modern
earth models and revision techniques. Closer attention is given to depth
determination. These revised files are made available on occasions from the authors

and may help with further structure studies.
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APPENDICES

1. List of Governing Council Agencies

2. Introduction to Bulletin of ISC

3. Sample Content of Bulletin
4. Introduction to Regional Catalogue of Earthquakes
5. Sample content of the Regional Catalogue of Earthquakes

6. Sample content of Bibliography of Seismology
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INTRODUCTION

Content of the Bulletin

The following is a very brief précis of the procedures, both computa-
tional and otherwisa, which are usad to produce the Bufllatin. .

Both preliminary astimatas of earthquake foci and observationat data
are collected in computer-readable form on such media as magnetlc
tapes, punched cards and punched paper tape as well as in the form ot
cuded data sheets and station bulletins, the latler being converted into
computer-readable form at the Centre. These data are entered into &
combination disc-magnetic tape storage system as soon as possible
alter receipl. When a month's data are to be processed, the relevant
eslimates and observations are arranged in chronological order and the
ravision process begins.

All stations and agencias have been Instructed to glve their obsarva-
lional times an3 the timaes of epicentral astimates in Universal Coordi-
nated Tima unicorrected tor either the effects of smali movemants of the
Earth ralative to the axes of rotation or seasonal variations. The times
listed can therefore be assumed o be UTC. -

Those epicentral estimates whoss posilions are the same within one
degree in both latitude and longitude and whosa times of origin are the
same within 60 seconds ara considered to ba estimates of the same
event and henceforward treated as such. Once all of the preliminary
estimates have baan Identified, then all of the observations {an observa-
tion being defined as all the data reported by a given obsarvatory
cancemning a single event) which follow the earliest estimate by 40
minutes are considered individually to determine whether or not each
should be associaled with the avent. A praliminary association is made
if:

1. the first longitudinal arrival is identifisd as a crustal phase, ie. Pg, P*
or Pn, the station is within 15° of the apicentre and the absolute
valus of tha residual against tha given phase isless than 70 seconds
ar failing that, . ‘

2. the otherwise unspecified first longitudinal arrival (abbreviated to
‘P/PKP’) has a residual of less than 70 seconds against the P, PKP
(DEF, BC or AB branchas, according to Shimshoni (1967)) or failing
that,

3. P/PKP has a residual of less than 70 seconds against P diffracted
around the core boundary or failing that,

4. in the absence of P/PKP, the first ransverse arrival is identified as a
crustal phase (Sg, S* or Sn), the station is within 15° of the epicentre
and the residuat is less than 70 seconds or failing that, _

5. in the absence of P/PKP, the otherwise unspecified first transverse
arrival (5/5KS") has a residual of less than 70 seconds agalnstthe S
or SKS {AC and DF branches) tables,

Each of the above possibilities is considered in tum and Is given a
priority in the above order. Whera jtIs possible to associate an cbserva-
tion with more than ona event, the association which results in a higher
priority lave! or has a smaller residual at the same pricrity level would be
the one taken. It must be noted hers that the associations referred to
above are only provisional and that at later stages in the procedure they
are refined by both autoratic and manual means.

A revision of the focal parameters is then attempted using a program
basad on the Mathod of Uniform Reduction, a variant of the Mathod of
Least Squares (Jaffrays 1961) where each squation of condition Is
weighted with w,

Wil = 14w oexp (WP - u)?), ‘ {n
1
whers W ow —
20?
n n

and a = ‘!2 w,l / ?Wn.

and u end o are approximated by inspacting the frequency distribution
of residuals {Buland, 1986). The computation then proceeds as in the
case ol a classic Least Squares solution. All computations of focal
parametors are based on the Seismological Tables by Jeffreys and
Bullen {1940} and only P, Pg, P* and Pn observations are included.
Caleulated travel-times used to compute residuals are correcied for the
earth’s ellipticity using the methad suggested by Gutenberg and Richter
(1933) and developed by Jeffreys and Bulien (Bullen 1937). The correc-
tionis of the form: ‘ .

L {A){h+H)

where h and H are the helghts of the station and eplcentre above the
mean sphare and f{4) is as given on page 50 of the 1967 edition of the
Suvismological Tables. .
During this revision procedure tha tentative associations referred to
abova are refined. In general, observations whose residuats have an
absolute value between 20 and 50 seconds are returned to the unas-
sociated data stream; duplicate readings are eliminated, preference
being given to those observations received directly from the stations

themselves and those which are marked as final readings; and all obser-
vations and epicentral estimates are examined in detail by a seis-
mologlst for evidenca that can alter the association. Once a final set of
associations has besn arrived at, the revised estimate is re-calculated
with only those data. -

If the P-data have not been sufficient to determine depth of focus, or
if the apparent valug is negative, the final revision is carried out with the
dapth fixed from other evidence or heid at an arbitary valus, commonly
&t the base of the crust. If the depth Is obtained from pP-P intervals, at
least three consistent observations ars required. An estimate of the
50% conlidence interval {introduced in 1986 Bulletin) is afways calcu-
lated for each of the focal parameters which has been revised. Depth of
locus is expresssd In kllometres from the surface.

Calculation of unified magnitudas, Mg, given in this Bullstin, follows
the procedure outlined by Gutenbarg and Richter (19586) for P waves of
period < 3 saconds. If Q is the depth-distance facior and q is l0gyo
{amplituda in nanomatras/perlod in seconds) for the i station, than for
nobservations

' n
My = n"' ¥ [0(A, h)+q) -3 ()

assuming the amplitude s abserved on a short-period vertical instru-
ment. Station corrections are ignored as are observations at distances
less than 21° or more than 100°, An average unified magnitude is calcu-
lated and printed In the spicentre line. If this is derived irom three or
more stations, the magnitude is printed in bold.

Where amplitudses and periods are given for surface waves in tha 10 -
60 second range, a surface-wave magnitude, Ms, is calculated for that
observation by employing the ‘Prague formula’ (Vanek ot ai. 1962),

M, = l0gq (%) +16610g A +3.3
Mmax

wherg A s the vertical or resultant horizontal amplitude, T is the mean
period and A is the epicentral distance in degrees. Ms is calcutated only
for events at depths 60 km or less In the distance range 5° — 160°. An
average Ms is calculated from observations reported from stations in
the distance ranga 20° - 160°. The value is printed in bold if three or
more observations are used.

All phases except tha longitudinal first-motion are then compared
with the seismological 1ables by a logical process which associates
each supplementary phase with the most plausibie branch of tha travel-
time curves (Arnold &t al. 1968), providad the residual is less than 7.5
seconds. This process is carried out only for observations where the
epicantral distance is greater than 25° and then only on epicentres
which have been successtully revised by the procedures described
above, Details of the phases which can be identified are given in the first
section of the list on the inside back cover of this Bulletin,

if the revision pracess has bsen deemed successful, the revised
estimate of epicantral position ete, will be adopted and all residuals will
be calculated against these focal paramelers. Howavaer, if the revision
process is unsuccessful, one of the preliminary estimates is selected for
adoplion and the distances and residuals are re-calculated against that
gstimata. For each adopted epicentre a geographical region corres-
ponding to that given by Flinn and Engdahl {1965) and Flinn, Engdahl
and Hill {1974} is found. . .

After statlon readings have been associated with epicentral estimates
supplied by other agancies, the rasidue of unassociated data is sub-
lected to a search to find associations that lead to new events. The
computer program used is similar to that developed for the US National
Earthquake Information Service (Engdaht and Gunst, 1966). These new
events are characterised by theirlisting under an I1SC epicantral estimate
only. Some of these events may have arisen fror chance misassocia-
tion. It Is essential that bafore any tectonic or seismological significance
be attached to unusual earthquakes, the readings on which the events
are based should ba carefully examined and the reliability of the determi-
nations assessed. This procadure began in the Bullatin for 1974
January. . .

it should be noted that the names used to classify selsmic and
geographlc reglons are meant to be only a guide to their location and n
no way to be taken to imply recognition of sovereignity or an official view
of the ISC on any political matter. The boundaries of these regions
foliow integral degree lines of {atitude and longitude and this system of
division leads, on occasion, to discrepancies with state or national
frontiars. '

Layout of the Bulletin

The eanhquékes and explosions are listed in chronological order of
the adopted estimate for each and the data relating to each avant can
comprise three kinds of information. The first is a summary of all previ-

-6us estimates by the various reporting agencies; tha second shows the

focal parameters that have been found by the ISC during tha revision
process; and the third is the observations associated with the event
listed in order of epicentral distance.



Epicentral Estimales All epicentral estimates except for the adopted
one are printed in italic type and are listed in chronological order. The
adopted estimate is always printed last, mainly in bold type. Each
epicentre line can consist of twelve pieces of Information set in ‘phrases’
and separated by commas. All but the first three of these phrases begin
with a Symbol or group of symbols which indicate what sort of Informa-
tion the phrase contains and atso include an Indication as to the units of
measwrement and, if given, either estimates of the 90% confidence
intervals or number of observations on which these measurements are
based. These phrases are listed in the following order:

1. Agency code.

2. Time of origin beginning with the day of the month (the year and
month is always printed at the head of the middle column of sach
page). The estimate of the 90% confidence Interval in time of origin,
if given, Is also listed.

3. Geographical position of the eplcentre with estimates of the 90%
confidence intervals, if reported.

4, Depth of focus prefaced by °h'.

5. Depth of focus from any other source, e.g. from pP-P cbservations
In which case it will be suffixed by the expression :pP-P*. If this
phrase is enclosed in parentheses, the residuals which follow ara
calculated using the depth given in {4) above.

6. Total number of observations prefaced by 'n’.

7. The standard deviation of one observation prefaced by ‘o’ along
with the number of observations contributing to that determination.

8. Body-wave magnitude, prefaced by ‘Mb’, together with the number
of observations contributing to the measurement.

9. The surface-wave magnitude prefaced by 'Ms', logether with the
number of observations contributing to the measuremant,

10. The total number of compressions and dilatations reported {usually
pertains only to 1SC epicentres}.

11. Comments.

12. Geographical region {adopted estimate only).

In alfl epicentre lines the units are axpressed as superscript letters or
characters and if the number Is a decimal fraction then the superscript
letters or characters will be centred over the decimal points. Conven-
tions concerning units can be found on the inside frant cover. All esti-
mates of the 830% confidence intervals ars preceded by the plus-minus
(*) sign and the number of observations on which a calculation is based
is afways preceded by a solidus (/).

Observational Data Al associated ohsarvational data follow the epl-
central information in distance order and are printed one phase per line.
In the first line of any observation, the station code and name, the
epicentral distance and the azimuth are printed in bold type, Next are
printed the direction of first motion and the character of the pulse, that
is, e for emergent, /for impulsive and the identification of the first phase,
the time of the observation and, if applicable, the residual against the
operator's identification. If this phase has contributed to the adopted
selution, the identification, time and resldual will all be printed in bold
type, otherwise in roman type. Specifically P, Pg. P* and Pn phases will
appear in bold, core and shear phases In roman, it should be noted at
this point that, even if the residual for a particular P-observation Is large
enough to make the weight in (1) above effectively zero, that identifica-
tion, time and residual will stilt be printed in bold type.

All suceeeding lines in the same observation will be printed in roman
type with the station code and name repeated below those in the first
line, followed by the Identification given by the phase identification
program as described above, the character of the onset and identifica-
tion given by the station, the observational time, the residual against the
identification given by the ISC and finally that against the identification
given by the station.

When a phase is identified by a statlon as S/SKS, the residual will be
calculated against the most appropriate phase and branch and the
operator's identilication listed as eithar S/(SKS) to indicale that the
residual is taken against S, or {S)/SKS when taken against SKS.

If only one phase is reported and elther log(A/T) is reported or an
amplitude and perlod are given, a value for log(A/T) will be printed in the
space usually devoled lo the residual against the ISC ldentification and
will ba printed in Jtafics and parentheses to indicate that #t does not
normally belong in that particular column. Nota that all observational
information relating to the dynamic characteristics of the signal, such as
amplitude, period, log{A/T), character of onset, atc., are always printed
in italics. ¥, however, more than one phase is reported in a particular
cbservation and If elther the dynamic characteristics of the signal or
comments are reporied, they will be printed in the space usually re-
served for a repetition of the station name. The dynamic characteristics
will be enclosed in square brackets to indicate that they refer to another
phase and comments will be enclosed in ordinary brackets to indicate
that they are given by the station not the ISC. If amplitude and period are
given separately they will be printed in italics, amplitude being glven
firsi, followed by period, each with an appropriate set of units. If only
log{A/T) is reported, the value to tenths of units will be preceded by the
symbols ‘IgA/T'. In either case this will be followed by either a mag-
nitude, which will be preceded by either Mb or Ms, or an indication as to
which phase in this observatlon these readings refer. !n the latter case
the reference is shown by a colon {} followed by a number which
insfiealos the line mimber within that nbservatinn that theee sataendor in

Iv

In the case of surface-waves where no observational time is reported,
signat amplitude and period are printed foliowed by either the compo-
nent on which the observation was made or the resultant surface-wave
magnitude preceded by ‘Ms’. These observations are printed three to a
line.

if, for some reason, a phase Is reported in such a way that it cannot be
recognised as one of those in the list of phases on the inside back cover,
it will be printed in SMaLL CAPITALS in the column headed ‘Operator
Identlfication’ and will be enclosad In single quotation marks.

Examples The following examples Blustrate the layout, The fist of
eplcentral estimates should be interpreted as follows:

1971 Jul

JMA 017 19 01™ 17°2£ 173, 43.°031 ."D7N x 146" 631 .°10E. hdg*™
JMA M4.5
JMA I=l J Namuro
NEIC 01° 19° O1™ 18°3, 43°2N x 146° 5E. h56"™, Mb4 7/7. Fati
NEIC Felf on Hokkaido
SKL 017 19" 01™ 19°. 43° IN x 146" 6E, h50"™. Type A
1SC 019 19" 01™ 17301044, 43:04N +°035 x 148,86 + 052
h50*™ + 4-0™, n54, ¢1*10/52, Mb4-6/9
5C-2D, Kurlle Istends

The first estimate Is from the Japanese Meteorological Agency and is
given as 1971 July 01 days 19 hours 01 minutes 17-2 seconds pius or
minus 1-3 seconds with an eplcentre at 43-03 degrees plus of minus
0-07 degreas North by 146.63 degi ees plus or minus 0,10 degrees East.
Depth of focus is shown as 40 kllometres and an unspecified magnitude
of 4:5 is given on the second fine which is Identified again by the code
JMA, The third line contains a JMA comment which was received from a
sourca different from the first and second lines, It, of course, means that
tha intensity was I on the Japanese scale al Nemuro. The fourth line is
an estimate by the United States National Earthquake Information
Centre. The time of origin, latitude and longltude are expressed In a
manner similar to that of the JMA estimate but this time without standard
errors. Depth of focus was at 56 kilometres but this time Mb Is given as
4.7 on seven observations along with the comment that the earthquake
was fell. This same agency, however, In a different report states that the
earthquake was felt on Hokkaido. The sixth lins Is an epicentral estimate
of the same event by the Sakhalin Island network. Tha time of origin,
latitude and longitude and depth of focus are similar to the NEIC one,
but the comment Is given that the quatity of this eplcentre is ‘Type A"
This can be explained by referring to the entry under the code SKL Intha
list of epicentral reporting agencles given In the Regional Catalogue of
Earthquakes for 1970 January to June, The seventh, eighth and ninth
lines, because they are printed mainly In bold, give the adopted
eplcentra calculated by the ISC. The first of thesae lines, except for the
typetace Is similar to the JMA fine glving time of origin, latitude and
longitude of the epicentre along with errors. The second line gives the
depth of focus in kilometres. Because no indication is given as o what
this depth was derived from, it should be assumed to be derived only
from P-obsarvations. The next five phases indicate the following: (1) a
total of 54 observations was reported; (2) the standard deviation of ona
observation Is 1-19 seconds calculated from 52 observations; (3) body-
wave magnitude Is 4-6 on nine observations; (4} a total ol 5§ compres-
sions and 2 dilatations was reported; and finally {5) the earthquake took
place in the Kurile Islands,

The following is a typical observation:

SHI  Shirdz 8255 301 aP 01 28 28-2 -0.5
SHI  Shirdz gP [ 01 29 02 +2
SHI  Shirdz i 01 28 280 -4

SHI is the International three-letter code: the station name being
Shirdz. The observatory was 82-55 degrees from the epicentre; its
epicentral azimuth was 301 degrees measured from the North to East.
The alpha (cr) indicates that a compression was read on both the short-
and long-paeriod seismographs and that the phase was idantified ns P.
The observational time was 01 hours 28 minutes 26-2 seconds and the
residual against the P-tables was - 0.5 seconds. On the second line the
station code and name are repeated and an emergent phase was
reported at 01 hours 28 minutes 02 seconds which was identified by the
ISC as pP, the residual being +2 seconds. The third line Indicates that
an Impulsive phase was observed at 01 hours 38 minutes 28-0 seconds
which tha ISC identified as S with a residual of - 4 seconds. No
amplitude and perlod Information is glven for this observation.

In the foliowing observation the first tine is similar to the example
above except that the P-phase Is listed as impulsive and no direction of
first motion information is given.

COL College Outpost 83.25 11iP 05 22 087 +0-4
COL |22nm 0" 9 Mb4.9)pP [] 05 22 49 0

The second line shows in addition to an unidentified emergent phase
which has been re-identified as pP, the amplitude, period and resulting
magnitude for the P-phase in the first ling, the amplitude being 22
nanometres, the period 0-9 seconds, the body-wave magnitude 4-9,
Because the magnitude is given as Mb, it could be associated only with
the P phase. On the other hand, in the following observation:

UBO Ulnta Basin Ar 116.96 48 /PKP 01 34 482 +2:0
UBO |24nm, ¢* 7:1) SKP; @ 01 38 10 +2

thee amnlilirde aned fnarind infarmatinn is eimede caforancad b, Lo o or




observation since Mb is not calculated beyond 100 degrees. Be-
5e only one phase is raported in the tollowing observalion:

UBO Uinta Basin Ar  82:11 44 P 05 22 48 (2 +18

“logiA/T) ss printed in parentheses after the time of pbservation even though
Jitude and penod wera reported separately; this has had 1o be done for
;ons ol economly. The observation:

JUE Quetta 5532 268 /P

JUE [50um. 20° Z, Ms5-6)

QUE |4 3unm22° N, 2-7um. 20° E. Ms5-6]
'rates the reporting of amplitude and period for all three components of
ace-waves where no observational times are given, The observations de-
4 from the vertical, North-South and East-Wesl components are identified
uch by ':Z°, "N and ":E' followed by the resulting surface-wave magnitude.
lly, n the abservation:

ASP  Alice Sprini: 2833 128 tP 08 15 351 -0-8

AP [ig*r 1.7 Mp49] 5§ &5 08 20 27 -1 2%

station reported log(A/T} rather than amplitude and period separately,

tation comments are illustrated by the foltowing observation:

MIT Mo 047 283 /P 18 28 566 -0.2

WIT (- JMA) S/(SKS) 1B 29 05 -2

he comment in curly brackets indicates the intensity was 11 on the
dnese intensity scale in or near the region of the station,

05 44 028 +i0
05 51 46 +4 +4

mclas reporting Epicentral Estimates and Seismological
iervatory Locations

51 of all agencies and persons who have reported epicentral esti-
as to the ISC, along with the codes used to identify them and alist of
Jwological observatories with Ltheir geographical locations can be
d in tha Ragional Catalogue of Earthquakes for 1983 July 1o De-
bar. In future issues of the Bulletin agencies and locations and
125 of any stations not praviously listed will ba published.
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INTRODUCTION

atenu du Builetin

lous donnons ci-aprés une bréve description de la procédure utilisée
production du Bulletin, sous I'aspect calcul comme sous les autres
ects.
out comma les déterminations préliminaires de foyers, les données
Jservatons nous parviennant aussi blen sous des formes directe-
it accessibles aun ordinateurs: bandes magnéliques, cartes per-
-a§, rut-an perford, que sous la forme de feuilles de données codées
la bulletins de stations, ces derniers étant convertis & un format
Jg par la machine, & {intériour du Centre. A lewr récephon, cas
nées sont introduites aussitot que possible, dans une mémoire &
Jues et & bandes magnétiques. Lorsqu'on doit traiter ies données
lives & un mois, les déterminations préliminaires et les observations
espondantes sont rangées par ordre chranologiqus et le processus
Svision est initialisé.
autes les stations et agences ont regu i'ordre d'utiliser pour laurs
ervations et pour leurs estimations d‘épicantres le Temps Universel
wdonng (TUC ou UTC) en excluant les corrections dues soil aux
s mouvements de ta Terre par rapport a ses axes de rotation, soit
vanations saisonniéres. Les heures indiquées peuvent donc étre
us cainnyg heures TUC,
us ddtenminations préliminaires dont les positions sont identiques &
105 an latitude aussi bien qu'en longitude et dont les heures origines
t wienligues 4 60 sec. prés sont considerdes comme relatives au
g dvénument et sont donc traitées ensemble. Une fois idanlifiées
'es les déterminations préliminaires, on teste individusllement les
wtvalions qui suivent & moins da 40 mn Fastirmation la moins lardive
sure onging, dans le but de déteriminer si elles doivent élre 4ssocides
waenement {on déhinit une obsarvation comme I'ensemble des don-
tapportéss par un abservatoire donné relatives 3 un dvdnoimont
s} On établira une association préliminaire si:

la prunuiar e arrivée longitudinale est idenlitiée conmme une phase de
Ciuuty, c'est-a due Pg, P* ou Pn, la station étant 4 moins da 15" de
I'épicentra et la valeur absolua du résidu par rapport 4 cetta phase
alant inférieur a 70 sec., ou sinon,

st la prermiére arrivés longitudinale non identifiée plus précisément
(que naus désignerons par «P/PKP-) posséds un résidu intérieur &
70 suC. par 1appuit aux tables de P, PKP (branches DEF, BC. ou AB,
suelun Shunshoi (1967)) ou sinan,

st P/PKP a un résidu de moins de 70 sec. par rapport au P diffracté
gnir la ronlidre du noyau, ou sinon,

uih 'absence de P/PKP, sila pramidre arrivée transversale est iden-
e comme une phase da crodle (Sg, S° ou Snj), la station étant &
niGins de 15° de V'épicentre ot la résidu inférieur a 70 sec., ou sinon,
an l'absence da P/PKP, si la premiére arrivée transvorsale, non
idontiide plus précisement (désignée par «5/SKS.) possede un
résidu inférieur & 70 sec. par rapport aux tables das S ou SKS
{branches AC et DF),

Chacune des éventualités ci-dessus est examinée A tour de réle dans
"ordre de prioritd indigué. Lorsqgu'il est possible d'associer une obser-
vation a plus d'un événement, |'association qui correspond & la plus
forte priorité (te cas échéant & P'intérieur d'un m&me niveau de priorité
celie qui donne lg plus faibte résidu) sera choisie. On doit, & ce stade,
préciser que les assoclations en question ne sont que préliminaires et
que par la suite, elles sont améliorées de fagons automatique et
manuelle.

On passe alors & une révision des paramétres du foyer, en utilisant un
programme basé sur la Méthede de Réduction Uniforma qui est une
variante de celle des Moindres Carrés (Jeffreys, 1961) oG chaque équa-
lion de condition est pondérée par un coefficient w, tel que;

W{l -1+ p exp (hzﬁi_u)zl' m
ol hZ = L...
20°
n n
ot a =3 wk / X w,
1 1

el p st o 58 déterminent approximativament en étudiant la distribution
en fréquence des résidus (Buland, 1986). Le calcul se poursuit alors de
la méme fagon que dans le cas d'une solution classigque par moindres
carrés. Tous les calculs de paramétres au foyer sont basées sur les
Tables Sismiques de Jeffreys et Bullen {1940) et on n'utilise que les
relevés da P, Pg, P’ ot Pn. Les temps de parcours théoriques utitisés
pour déterminer les résidus subissent une correction d'ellipticité, par la
méthode sugyéréd par Gutenberg st Richter (1933) et développée par
Jofireys et Bullen (Bullen, 1937). La correction est de la forme:

ot = f{A)(h+H)

au h et H sont les hauteurs de la station ot de I'épicentre au-dessus de la
sphére moyenne, las valeurs de 1{A} étant données page 50 de I'édition
1867 des Tables Sismiques.

Durant ce processus de révision, les identifications préliminaires
mentionnés ci-dessus sonl améliorées. En régle générale, les observa-
tions dont les résidus sont en valaur absolue compris entre 20 et 50 sec.
sont ronvoydes dans la bangue de données non-identifites; les raloves
doubles sont éliminés en ne gardant que ceux qui sont requs directs-
ment par les stations et ceux qui sont labellés wdéfinitifs-; toutes les
observations et les épicentres estimés sont examinés en détail par un
sismologue pour vérifier que rien ne s'oppose a leur association, Une
fois obtenu un ensemble définitif d'associations, I'épicentre révisé se
recalcule 4 'aide de ces seules données.

Dans le cas ol les données d'andes P n'ont pas permis de déterminer
la profondeur du foyer, ou si la valeur trouvée est negative, 1a révision
détinitive a lieu ce parameétre &tant fixé, soit a partir d'autres données,
soit en lui attribuant una valeur arbilraire {en général 4 la base de la
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HKC 05‘ F#SPWJ.?&;T 24‘!'er22‘3£ Felt tnjl-li] MM Hong
e
ISC 05‘ gl' §2m 30!0-0!31 24'03Na'020n122’27E:‘013.

hd2em, 2 glm (haddmy , NT40, o18TVETA,
Mb6.O/15S, ui-asrst uzc m ‘alwan region
Code Station Name Z Tima Rasidusly
Or hmas ISC Op
HWA Hwalien 0.51 260 P 14 52 413 -1
JYJ Yonagunifima2 0.72 59 dP 14 52 444 +0.8
JYJ L=l JNA) 5 14 52 55.1 -1
ILA  fan 0.83 325 P 14 52 46.% +1.8
TAP Taipal 1.18 324 oP 14 52 520 +25
SMLT Sun MoonLeks  1.27 261 aip 14 52 52.0 +0.4
CHXT Chenghkung 128 220 P 14 52 500 -1.8
CHKT Chengkimp 14 53 05.0 -4
ANP Anpu 1.29 328 eP 14 52 54.0 +2.1
YUS Yp- Shlﬂ 1.4 244 ciP 14 52 52.9 +0.2
YUS Yi-Shan ] 14 53 o0.¥ 0
HSN Hsinchu 1.8 301 epP 14 52 55.2 «1.9
IRl Irimote Jima 1.3% 17 dP T4 52 54.3 +0.9
HATJ Hateruma ima 14t 81 dP 14 52 S4.7 +1.0
HATJ Haleruma pma 14 53 15.9 +4
TCU Talchung 1.45 273 dip 14 52 56.3 +2.0
ALS Alishan 1.45 247 oP 14 52 55.0 +0.7
TTIN Taitung 163 218 eP 34 52 56.5 -0.9
TIN leunz 5 14 63 174 -1
151 Ishigeki jima 175 B eP 14 53 00 +1.5
CHY Chiayl 1.7¢ 251 eP 14 52 594 +0.4
LAY Lanyu 2.14 198 ¢P 14 53 1.5 -2.5
LAY Lanyu -1 14 53 26.7 -3
TAl  Tainan 219 241 oP 14 53 073 318
KAU Ksohsiung .35 230 eP 14 51 085 +1.5
HEN Hengchun 2.50 215 ¢P 14 53 085 -a.7
PNG Penghu 2,54 250 dP 14 53 090 +0.2
PNG Penghu S 14 53 41.7 +2
JIT Tamagu 529 s5p 14 53 52.3 +2.2
JH  dheya S93 9P 14 53 58.0 +0.5
JOW Kunigami 608 62 cP 14 53 58.0 -1.7
SSE Sheshan 7.05 352 P 14 54 10.8 -2.7
SSE [ 73um.0e@:1 5 14 55 24.0 -8
SSE [78.3um. 12¢0:N,35 3um, TWO-E Ms5.6
JIK Tokunoshima .06 57 (S’l 1 412
HKC Hong Kong 765 258 » 14 54 19 -3.7
HKC Hong Kol 13 14 55 40.9 -7
BAG Bagulo Civ T.80 192 2P 14 54 200 (2.8} -7
JAM Amaml Oshima 7,87 55 (S) 14 55 58.2
GIH Guengzhou 8.24 265 /P 14 54 27.0 ~2.9
GZH u dpm T2y
JMZ Minamidalto2 831 78 P 14 54 258 -5.2
CCP Quezon Clty 9.46 137 P 14 54 56.0 +9.3
JKC Kuchinoersbu 949 44 P 14 54 52.4 453
WHN Wuhan 0.5] J4 @ 14 54 45.0 7.0
WHN [27. 5um_ 1430:M] S 14 56 350 a,
J5J  Shimokoshlkl 1003 30 P 14 54 588 +4.2
JFU Fukusjime2 1027 32 p 14 55 0.4 +31.8
JSU  Suzuysma 1035 43 p 14 55 03.3 +3
KAGJ Kagoshime2 1041 45 P 14 54 578 -2.%
GSJ Nagasaki 2 10.79 & P 14 55 01.7 +2.7
JZO Okuchi 1038 43 P 14 55 04.9 -1.3
JUH Ureshino M2 B3P 14 55 16.0 +5.1
JTA Tsmana 144 38 P 14 55 187 +H.9
JiE Ikl 1167 3z p 14 5§ 21.0 1
JHU  Nakatsve 11.76 38 P 14 55 254 +T4
1ZU2 lzuhare 2 1181 30 P 14 55 22.5 +3.7
JTU  Tsushima 1292 P 14 55 25.9 +3.0
JFA  Akalke 1295 )6 P 14 55 26.3 4.0
QIT2 Oita2 1220 B P 14 55 29.7 +5.4
JUS Usuud 1222 1 p 14 55 299 +55
JKI Kunlm) 1252 e 14 55 346 +6.3
QIZ  Giongzhong 1260 243 P 14 55 29.7 +0.3
Z 184.Cum, 1T5ON, ] t4 57 421 -5
QIZ  23.0um. 1 810:E,MsS. 8]
JTY Toyota 1212 15 P 14 55 31.9 +1.0
JTO Tosuhlmlzu 1273 Mp 14 55 26.5 -A.§
TIA  Tal'sn 12.88 341 op 14 55 1.8 -1.2
TIA [ 30um, fd:1] P 14 55 43.0 -4
TIA  [400um, 145:N) S 14 58 00.0 +4
JNA Nagshama 1300 4 P 14 55 41.2 +8.5
JKO Kudamatsy 1300 38 p 14 55 42,0 473
JKU Kubokaws 1319 431 p 14 85 330 -4.2
JHM Kurahashi 1344 2 P 14 55 41.4 +1.0
JWMD Masuds 1144 36 P 14 55 443 +3.9
JET Tanbara 1150 42 p 14 55 37.2 -4.0
SHK Shicakl 103 »p 34 55 45 +0.1
SHK  [5nm.0833:1| Sn 14 58 140
INCN Inchén .87 15 Tep 14 55 45.6 (3.00 -04
MATY Murotomisekl? 1394 46 P 14 55 £1.5 -54
4MN Monobe 13.08 4P 14 55 42.8 -AR
G Jouge 416 40 P 14 55 44.8 -5.1
GYA Guiyan 1431 283 P 14 55 51.0 -0.8
14 56 150
14 58 400 +10
14 58 470
15 00 180
15 00 420
55 51. -1.8
14 58 00.0 +1.9
58 48.0 +7
1200:E Ms6_2NB6.6um, 2000:Z,
14 55 54.4 ~6.0
14 56 4.0 -0.7
14 56 16.2 -3
14 58 54.0 +1
14 50 Q5.0

1996 MAR

XAN Xl'an f 58 1.0 -1
Y  Takyusn 5.08 33 P 1! 56 14.4 +1.0
TIY  {80nm,008: 1) 44, a,um 100:; EJ[?? Oum, 1700:N)
JIE lIss 16.24 14 56 181 +1.4
JAA  Atsum| 18.87 ll P 14 58 21.0 -1.2
BJ1  Belfing 18.72 344 oP 14 568 24.5 +3.8
B [1.dum.De5:1 osP 14 56 31.0 ]
BH  |99.2um, 1200:N) 85 14 59 33.0 +7
258 14 59 50.0 +3
JGM Miyama 104 44 P 14 56 272 +1.1
JAOD Dbare 1792 46 P 14 56 31.3 +3.5
DAY Davso 17,99 169 P 14 &6 J0.0 +1.1
DAV [22nm.0x, ] 14 50 44 4
JGF  Kuroks 1739 5P 14 56 J4.0 +2.9
JNY  Yapuok 17.57 47 p 14 56 30,2 -3.3
SHZI Shizuoka 3 1764 48 P 14 56 36.8 +2.5
SNY Shenysng 17213 ap 14 58 36.0 +0.8
SNY mm."S 1) P 14 56 42.2 -2
SNY |85, Dum. f4e(tZ, P 14 58 47.0 -3
SNY PP 14 56 50.0 -t
SNY Slmlylrlg PPP 4 56 57.4
SNY S s 14 50 52.0 +3
SNY S 55 14 50 57.0
CD2 Chun du 17.78 207 P 14 56 35.0 -0.8
coz &l 7gm. 1ed:1} S 14 58 50.0 0
Kul unmlnr 17.78 277 1P 14 56 36.0 -0.2
KMI I 8:1 P 14 56 50.0 -1
KMe 4'?6‘1!1!,1’" E) PPP 14 56 50.0
KM ming 5 14 50 56.0 +5
JIZS lzushimoda 1794 S0 P 14 56 38.1 +04
JNT  Takato 1806 46 p 14 58 )0.8 +0.9
JYN Shimob 1841 4r p 14 56 41.8 1.4
KTJS Ksmais 2 1415 sop 14 58 40.1 =08
CBi Chich jima 18.2t T8 P 14 58 42.9 +1.4
OGS Olpn'-lrl 1023 78 P 14 58 41.3 =04
OGS [F1nm0naa:1) Sn 15 00 03.9
Jim shima 1829 5t P 14 56 41.9 -0.9
JNG Neskel 1635 44 p 14 56 47,7 +4.5
JOO Odawars 18.35 40P 14 56 45.5 +2.3
MAT Matsushiro 10.50 44 oP 14 58 41.0 4.0
MAT  |23nm, I!Olf! as 15 00 07.0 o
MAT [33um, 2002 Ms5.6]
MAJO Matsushlro 1851 44 1/ 1456 410 (23 -3.2
MJAR Mstsushiro Arrgy 1851 44 P 1458 438 (7} 1.4
JAY Rydgsmiesn 1864 4T P 14 56 45.3 -14
JHU Hannd 1881 do p 14 &6 48.9 -1.7
HHC Hu-ho-hso-ts 1807 234 P 1458 51.8 +1.0
HHC 2. 1um, Ie5:1 M 57 10.0 2
HHC [42.60m, 400N, S 5 00 26.0 +
HHC 38 3pm, 14#0:E, Ms&.Dl?Z Aum.zuaz Ms5. 91
BSOd Bulo e 4 56 528 +0.8
10 ll s2p 11 57 004 +2.2
JAG thlhgl 1924 46 P 14 56 50.1 -3.5
TSK Teukuba 18.5¢ 48 P 14 56 55.0 -2.1
TSK {4nm,0ed2:1] S 15 00 35.8
UTS Utsunomlys 1959 4rp 14 56 56.1 -13
CN2 chln'r.hun 1. 71 14 56 54.8 -1.3
CN2 I m, 1#0:1 asP 14 57 11.0 -5
CN2  [67.0um, 100N, a5 15 00 22,0 =3
CN. aun 1300:E Ms6.2)
J58 1986 48 P 14 58 58.3 -1.8
Lunzhou 19.80 311 1P 14 ST 017 +t.0
12H 56um.”8. 3P i4 57 130 -3
LZH 93 FJMI. 12! PP 14 57 22.0 42
LZH L s 15 00 34.0 +1
LZH .lnzhou I+ 15 00 52.0
LZH Lanzhou 53 15 01 06.0 0
JHO Hitachl 2009 4T 9 14 56 57.2 58
TSM Tewsu 2015 192 TeP 14 57 025 -1.1
JFT  Otama 2045 45 LS) 15 00 53.3
JMM Merumort 20.05 45 14 57 0%.5 22
JMM Mangmod 01013 +3
MDJ Mudlnllln"b 21.34 14 cP IC 5T 4.0 -18
MDY [734m, 1e0.MbS5, Jl 5 501 00.0 -5
mgj 252‘5;1! 129G:N.54.9yem, 12¢40.E, Ms 6. 3][43 S5im, 2410:2,
JRG Rokugoe .78 &1 P 14 57 17.0 -3.0
JOM Ohsseama 227 419 14 57 202 -4.2
JOM Ohasama (S? 1501 248 +]
CHTO Chisng Mal 2232 281 Tip 4 57 268 (24) 19
NST Nakhon Sewan 22.41 252 oP 4 57 28 +1.8
CMAR Chiang Mal Asray  22.43 260 P 14 57 27.5 0.8
CMAR Cluang Mal Array Pep 15 01 22.0 0
CMAR Chiang Mal Arsy 5 15 01 46.1 21
MI¥J Miysko 2 281 &2 5; 15 01 28.0
JTH Tanchets 22.88 42 (5 1501 34.7
JYM Yakumo 2344 35 14 57 343 -2.0
HAKJ Hakodate 2 2348 17 P 14 57 )48 -1.9
JKB Kaysha 23684 27 P 14 57 35.0 -3.2
JSH Shimam 2% 4P 14 57 36.6 -1.¥
PJG Potts Junction 23.7 112 aP 4 57 4 -5.7
GUMO Guam (SR0) 2177 112 p 87 184 -1.2
GUMQ |51, 194, MBS, 8]26[1!1: L2102 M55, 7]
GUA Guam S7 30.0 =23
GUA HJM"" 193, Mb6. 31 7412
N8 Hoborthetsy o a6’p 1457 393 -28
NNT Mongplah 24 Zl ‘2“ oP 14 ST 43 -1.0
GTA Gaoial 6.0 +0.7
?éI’A éyzum "5Mb60‘|2 Oyrg,‘r?m EIJS Oum rznz -ZMs6. 1) x
JBT  Birstod 4.7 A p 14 57 48.3 -0.4
URA] Urskaws 3 sl Jep 14 57 48.2 -1.4
JEM Erimo 4652 0P 14 57 48.0 -7
JHA Hokuryd 528 NP 14 §T 52.7 -14
JFR  Furan 5.35 36 P 14 57 52.4 -13
JAB Ashibetay 2538 )P 14 57 5.3 -3.7
JCH Chorul 542 3P 14 57 527 -2.7
IS5 Shosan 583 P 14 57 528 -0.4
JOB Onbets 2587 MP 14 57 50.7 +0.1
JKK  Kamikaws 593 6P 14 57 57.9 -2.2
ASAJ Agphikaws 2600 5P 14 57 50.4 -24
JAR Ashorobuto 2609 37 P 14 57 55.8 =18
JMP Maruseppu 2633 6P 14 57 506 4.2
JAK Akkesl %642 3 p 14 58 03.2 =-1.5
ABJ2 Abashirl 2 2650 7 P 14 58 045 -0.9
JSE 658 31 P 14 55 04.9 -1.3
Ulasnbaslar 26.64 33T P 14 58 06.0 -0.8
ULN  1230m,0s80,Mb4.8)pP  pP 1458176 0 0
ULN  Ulaanbaatar P ScP 16505071 +2 42
JRA Rausu 2725 WP 14 53 10.6 -1.7
YS5 Yu-Sakhalingk 2l1| M ueP 1458170 =30
YSS [60nm. 110.MbS.2) ] 1458208 -2
¥SS Bl,um. 150.7, P 1458078 -3
Y55 I} PPP » 459174 -8
YSS {soum.fl-:El
LSA 2. '.'0 08 P 14 58 23.0 +15
LBA {21um Q. MBS.7] PP pP 1458310 .2 -2
LSA 8'7 Sum.I0:E)
KGM Klusng 20.59 213 &P 14 58 24.5
CIT  Chita 20.65 249 2P 14 58 23
KLM Kusla Lumpur 28.84 227 P 14 58 27,0
MKS Makassar 20.25 146 !oP 14 58 20.0
ZAK Zekamenuk 0.1 38 irp 14 58 36.5
ZAK Zakamensk S (1] 150340 2
TPl 'fldun.plnﬂ.n 30.23 210 oP 14 58 205
TPl Tankmgpa 15 01 0010
TAPN !’npln|ung 31 4 2 14 50 483
K Irl: 31 J!l 1!" 14 58 489
IFIK mm ns.uns 4| 14 52470 -8
m, 407, 503450 -8 .8
|m( 1 155um, w N 95;|m M- E, Mss 9!
QDAN Od lf. - 8 50.0 0.2
JIRN N0 32 Sl 234 P M 50 00.1 +0.3

5d 14h
GUN Gumba 32.85 285 B 14 59 02.5 104
KHKI Kahang-Xahang 32.80 102 leP 1450030 +0.1
KHK) Kahang-Xahang 503250
TAT Tretes 3208 m IoP 14 59 05 o1
PKl  Pulchoxl 33.28 204 P 1450058 (27) -03
KKN  Kakani NP 14 59 06.7 0.0
DMN Dsman 33.5% 284 P 1459 079 -0.2
GKN Gorkhil 33.95 285 P 14 59 111 -0.4
BCD Bodalbo 34.2) )52 P 14 59 108 (2.1) -39
WMWQ Uramgl 344y 1p 14 5% 160 403
WO IZ A, 22 0,Mbé.8) % BP 14 59 204 -7 -7
WMQ [46.6um. T12¢0:N, d 1500270 -5 -5
WMQ 4, m, 12¢0:E, PPP  PPP 500451 -5 -5
WMO Ms6.51 PcP  PcP 1501492 -1 -y
WMQ |83.9um. 20007, 5 H] 1504320 -1
WMO Ms6.5 ScP 1505364 0O 5
WMGQ U PcS 1505 385 +2
DANN D JAT1 285 P 14 59 18.2 01
KOLN Koldanda 8T 24 P 14 59 186 +0.1
PYUN Plulhln I5.40 208 P 14 56 223 0.7
POV [arnt som’a‘f T 5 S
nm, T#, 50 409 - -1
POY L g:P 1501 5586 0 ¢
PDY Iocw Sep ScP 1505380 +1 «1
SKR Severo-Kurfi'sk 37.24 3¢ oP 14 59 32.0 -1.3
SKR Severo-Kuril'sk ? 15 05 100 =13
YAK Yakutsk 25 8NP 14 59 448 -2
YAK |47um, HBMOSH] PP o 1501 14 -g
YAK (\45um.240:2, PPP  oPPP 501 350 -7 -7
YAK PcP | 150200 -2
YAK .’!Dnm. 88N, ScP IS5 15 05 48 +1 +8
YAK m.l'?'EMSSE]SS IS5 15 08 13 -7 -7
YAK {' { 15 09 52 1
PET Pclropwlwsk Jlu M P 18 00 00.0 -0.9
PE Z8pm, 1e5.0M05.8| PP [} 15 01 44.0 +7
PET “,um tom.Z, PP ePPP 1502 10 +3 +8
PET s [ 150604 22 42
PET kwm,m N, 550m. rs- EM:GSI
KNA Kununurrs 40.0/ I 15 60 02.0 14
N New Deihl 40, “ 2]7 15 00 D4.0 -13
NOt hsmm,ns.ubs.r PP ol 1501440 © 0
MAZ Magadan W71 22 P 15 00 080 -1
ZAL Zalssove 4047 327 P 15 po QR.2 -1.3
ZAL Lﬂmm , 0095, MbS5. £} PcP PcP 1502100 0O ]
ZAL ScP 15 05568 42 2
ZAL  Zalesovo 1518 302
PMG Pori Morashy 41.22 Ml lP 15 00 130 +0.3
HYD Hydersbad 41.29 289 15 00 14.0 +0.8
HYB Dym 114 Mb5.5) oP uP 1500208 -1 -\
HYB tabad 15 01 20.0
HYB Hyderabad PP PP 1501500 -2 .2
HYB Hydorabag PP oPcP 1502 110 -1 -y
HYB Hyde: PeS  #PcS 1506 020 -1 -1
HYB Hyde 5 “5 1506 260 1 41
HYB Hyderabad ass 15 09 J4.0 +10
Hya Hrde 5 1510 130 4]
AAA Alms-Aln £l 7’l 300 L 1500 18.0 +1.6
AAA uﬂuﬂl. 15, 15 02 000 +]
AAA 5| P PF‘P 1502140 +1 -4
AAA k&?jrm 150; Nar,-m 15- E Mss 5
KSH 15 oo 21.0 438
KSH [ .51um, 1e0,Mbé. l‘] sP SP 1500 315 -1 -1
KSH [52.5um, 1540N, " PP PP 15 02 00.0 +2 +2
KSH 3.2um 14¢0.E, PcP PPP 1502200 +6 .9
KSH Ms6. PeS  Sep 1506 050 «1  +6
KSH uﬂﬁum L2002, S S 1506 305 -2 -2
KSH 5 85 1506 51.0 0 1]
KSH Kashi 55 eSS 15090 300 -3 -3
FRU Bluhllult 43.20 J08 P 15 o0 30.8 +11
FRU Jm.?!OMbG?] e 1502140 +1
FAL i, 1o N, 1§ 07 03.0 +9
FRU f??un 178E, ScS eSS 1510240 ¢ 2
AU
MBL Mltb!o Bar 4503 103 J/P 1500428 (1.9) -1
POC Poona 45.27 273 TIP 1S 00 44D (1.5) -17
WRAB Tennant Creak 4531 t64 LIP 1S 00 449 (23 -0.8
WRA Wermamunga A, 4511 164 P 15 GO 44T -1.3
WRA [Zthm, 0 70.MB5 1) PcP  DoP 1502262 @ Q0
WRA Waitamwign As, 5 S5 1507266 43 .3
WBL Wamsmungadr. 4532 164 TP 1500 4548 (22) 04
GIRL Glrmiin 48.33 189 P 15 00 59.8 {16 +17
OIS  Mount tse 47‘ IT 'IEI FP 15 01 00.0 (2.4) 00
BHVK Bmovnr 15 01 09.5 -b.8
ORYK {84pm, 16s. ZM:G sszs,m: r? N 4%, 162:E Ms6.8]
ASPA Alice Springe 1% 01 13.0 -0.3
ASPA ll!pm OIS bG lS 1S 08 181 «7 +7
ASPA 5e8 15 11155 +16
ASARAI:-Spr Al 4l 70 vu P 1501128 0.7
ASAH 46nm.0r80.Mb5.6) PcP PP 1502385 O 0
ASAR Sorings / ScP ScP 1506291 1 4
ASAR Allce Sprins Ar, S 5 1508131 1 af
QUE Quetis 40.21 200 of 15 01 11.0 07
QUE Quelta L5 1508 040 -4
HNR Honlara 49. 54 12l g’) 1501 183 (27) -1§
NRAt  Morlt'sk 49.6 15 0t 148 -4.§
NAI Lﬁmn L P50 Mb4 8) ScP Sr_P 1506312 o i}
NAL 15 24 326
CTAD Chlrlulluvmi 4874 150 i 1501 1.0 200 08
CTA Chertert Towsry  49.74 150 4P 1501 219 +0.6
WARE Warburton 5018115 P 15 01 22.3 -1.3
WARS [78nm,0880,MbS.8) 1501349 0 1]
WARE Warburton 1508271 -4 -4
MEEK Meekatharra  50.55 184 2P 1501 244 (25) 2.7
BRWA Morawa 51.34 187 #P 1509 45.0 (1.5) -25%
ADK Adak 53.65 42 oP 1501 484 21) -1
BAL Bellidu S4.64 106 ? 15 01 55.0 {1.5) -2.1
SVE Sverdlovak 5471 (I?I JP 15 01 56.5 -0.7
svs ﬁ:umfﬁz- 3 1509 37.0 o4 44
SVE S8 SS 1513170 <2 +2
SvE m 170:N,60um, 1 7.E Ms$6.8]
MAIO nhhndtSRO] 54.79 298 TP 15 01 50.5 +0.5
Wouolibar 5484 111 P 15 01 56.6 -10
WOOL 1.3, 08 60, M| bs.t? ] 15 08 271 -8
KLB Keherberrin 5$5.53 185 fP 1502 1.5 -1.0
ARU Ard 585.78 323 TP 15 02 014 -1.8
ARU Ar 3P 1502170 © -5
ARU An L 1509 480 +1 sl
RMQ Roma 5642 151 Tip 15 02 10.1 (r.9) «0.t
NWAD Mamrogin (SRO) 56.89 185 &P 15 02 10.2 (1.6) -2
KAT Klzyl-Arvat §7.02 302 # 15 02 15.0 +0.9
HAT (22um, 142.2, PPP FPP 150545 2 42
KAT  Ms6.6] ] 5 151011 47 a2
RAKG Rocky Guily  58.54 185 /P 15 02 24.0 -0.a
ETKA 51 MnlCnnl 58.63 189 P 15 01 24.5 -1.0
an!EO.MbSSlS s 1I5wad1 -1
‘PEP2AR 15 32 2])
ADE Adohldc 80.76 185 | 15 02 40.0 -0.1
ARMA Armidale 81,07 151 I 15024. 1 o8
BKM Butie s Kishm §1.11 128 ¢P 1% D2 525 99
TEH Tehrin §1.35 209 Lip 15 02 45.0 L0
SHI Shirdx 61.61 292 cip 15 02 45.0 1.0
NOUC Port Laguarrs  62.77 (M 1ip 15 02 54.1 o0l
DZM MontDrumac 62.84 (13 cP 15 02 55.0 Y3
NOU Noumds 81.01 134 cP 15 02 541 -1a
YOU Young 61.12 158 i 15 02 58.1 (1.0 .02
MAK Makhschkals 63.18 108 /P 15 02 56.0 -0.2
MAK Baum.lﬁ' Z, Pch 1503300 -3
MAK MsG.7] PP » 15 05 20 k]
MAK |1 tpm, 162:M, 151127 4
MAK  48um, 165:E Ms8, 8] s::s L] 151246 44
BWA Boorows 3.27 156 oF 1§ 02 58.0 R
BWA Roorowa 1501022 -7
BwaA Boorowa 1 .lpP 1500108 O 2
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SON Sand Point
RIY  Riverview
RIV  Riverview
CAM Canberra

€3.36 19 ep
6181 153 oF

1,
64.28 156 eP
i
pP ipP
6450 289 ep
B4.52 21 eP
64.89 302 ¢iP
55.07 288 of
65.10 30 TeP
65.10 160 liP
6536 306 P
sP ePcP

PP @PP
aPPP
S

8 i
PS  IPS
ePPS
55 eSS
e85
6544 32 ?pP

ZEl  Tsey
IMA  Indian Mounwin 6585 26 Tep

PYA P!a'ligor!k 66.14 309 o/P
PYA [d%um, 182, 5P I
PYA Ms6.7] PP 1
PYA  [50um, 185:0) 5 s
FYA Byatigorsk SPP iP5
PYA atigorsk Sc§ iPPS

Khabaz 66,31
KBZ [17nm, 0875 Mb5.2]S 5
Khabaz

KIV  Kislovodsk  66.42 309 T/P
L¥Z Lovozero 67.05 336 eP
LVZ Lovozere PcP o

LVZ Lovozero PP e

LVZ Lovozero (3 PS5
LVZ Lovozem 58 55
LVZ Lovozero 555 (885)

CP2 CraterPeakTwo  67.05 32 eP
CRP Crater Peak 67.08 32 gP
KDC Kodiak Island  67.47 35 TeP

MOS Moscow 67.49 322 TiP
MOS [58um.170.2, PP PPP
MOS AMs8.9]

es
PWA Palmer West  68.11 31 P

SLKM Skilak Lake 6a15 32 eP
OBN Obninak £3.96 322 TP
OBN Obninsk S

FEBA Falrbanks 68.44 27 oP

COL Coliege Outpost 68.44 27 gP
PMR Paimer G847 M TeP
50C Sochi 68.60 309 /P

S50C [2.4um.2F5,MD6.7) PcP &
42um, 185:2, s eS
5. 5¢5 e
SOC |42um, 178N, S5 eSS
SOC  35um, 17%.E,Ms56.9]
MIMA Al Majma'ah  68.80 280 TiP
NPO Eielson Array 68.85 27 P
NPO Eselson Armay P'P PKP2
TOA Tolsona 69.73 30 eP
SPITS Spitsbergen Ar, §9.70 348 P
SPITS Spitsbesgen Ar, pP pP
ANN Anapa 69.98 311 oiP
ANM {.SD;.‘m.?M.MbS..’J] PP e

1 7um, 1 7%.2, ScP  ePPP
ANN  Ms6.3 S 5
ANN  [13um, 176N, SP e
ANN  18um,178:E,M55.5]PS ePS
ANN  Anapa SPP  ePPS
ARCES ARCESS Amay  70.00 338 P
ARCES ARCESS Array

QASM Qassim 70.24 230 TeP
KBS Kin;sb-y 70.33 348 Tip
KBS [(.17um, 153:2)

KBS Kingsbay PP ePP
KBS Kingsbay 5 eS
KBS Kingsbay

el
PUL Pulkavo 7047 328 TiP
PUL |1.0um, 1s8.Mb6.5| PP o

PUL |1 10um, 172.2, PPP  gPPP
PUL Ms7.2| S eS
PUL [47um,1 76N, SPP

e
PUL B0um,20s:EMs7.115cS e
TAU TasmaninUniv. 7055 161 aP
MYA Malataya . |
MLYT Matatya 70.91 304 Tip
KTK1 Kautokeino  70.92 338 T/ip
KTK1 (.25um, 158,Mb5.9] EP e
KTK1 Kaulokeing P &PP
KM54 Khamésin 71,21 284 TeP
KAF Kangagniemi 7173 330 P
BALM Baldy 71.78 31 eP
FINES FINESS Aray 72.03 330 P
FINES 130m.C§'45,Mb5.1]gP gP
FINES FINESS Array P (o

L]

GZTT Gaziantep 72.08 303 ¢P
GAZ Gazlantep 7212 03 iP
TRO Tromsé ¥2.17 339 eP*
DAWY Dawson 72147 27 P
WHAB Al Wahab 1222 302 Lip
KIR  Kiruna 72.29 337 TP
RUWJ Ruweisid 7258 208 P
HON Honolulu 7263 T4
HON [17um. 2152 Ms6.3)

BNN Banyan 72.65 305 P
DRWC Darouigh 7270 303 LiPp
CTX Gatak 72.87 307 eP
INK  Inuvik 7295 22 P

MNUR Nurmijarvl 72.98 128 P
OHJN Dharan Janob 73,03 282 1P
COBT Iskendersn 73.04 303 oP
MBC Mould Ba 7314 13 P
MBC  [34nm, 0635 MbS5. 7} 5 5
MBC Mould Bay LR
ZALF Zalf 73.30 299 LiP
KAS Kastamonu  71.43 308 T/p
KOOC Abou Kooc 73.52 300 Lip

HAWK Haweek 7354 201 LP
MNK Minsk 7357 322 eP
MNK  [40um.20e:Z, PP e
MNK  Ms6.7) PPP  aPPP
MNK  [14um,208:N] 5 &S
MNK Minsk 855 eSS
HAJJ H.ljjl 73.60 280 lip
HALI Haja 5P 3
MAAH Ras AlMsrh  73.63 300 Lip
SALA Sala 73.84 299 Lip
ARTJ Al Arltein 39y 298 P
QASN Qrassioun 73.95 o9 Lip
BOAN Badran 73.88 100 LiP
BML Bhannes 74.32 300 TP

BHL Bhannes s 5

HRI  MtHermon 7446 200 P
KSHE Keshet 74.48 299 P
MOSJ Mudaysizat 74.58 298 P
GLH Golan-Tel Qazir 74.70 299 P
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MMR Mount Meron  T4.80 300 P
GTRJ Qatrana T4.88 298 P
SALJ Salt 7491 299 P
ADl  Adsmit T4.93 300 P
HMDT Nahal Hemdat 74.96 259 P
MAS) El Maslublya 74,97 258 P
MML Mount Malkithua 74.89 299 P
KIS Kishinav 75.00 315 wP
KIS I!.Tum.?!O,MbG.nf] PcP J
KIS [43um, 1807, PP ]
KIS Ms6.8] PPP iPPP
KIS [18um, 180N, s

MKRJ Makawir 1
IKL ki 75.10 303 P
MORE Moi Rana 75.10 336 &P

MORA [. 18um, 145, M5, 5] 8
WHY &Ihhehoru 7;.3‘ JopP
WHY [910m,1020,Mb5.6] PcP  pP
WHY Whitehorsa S S

ZNT Zur Nsthan 756 209 P
MIDA Masada 7545 208 P
BGIO Bar Glyyora 7548 298 P
YTIR Yattir 7550 208 P
ARVI ‘AravaValley 7577 297 P
css © 75.79 302 P
PRI Paran 76.02 297 TP
CFR Carcallu 76.08 313 TP
GPA Golpazan 76.26 308 Ip
AMN Mount Remon 76,27 297 1P
MBH Mowrt Berech 76.31 207 1P
SAGI SaggiMighlands 76,33 287 TP
TLB Topalu 76.37 311 TeP
UPP Uppsala 7648 330 TP
uPp .7 MbE4] S L]
SALT Sultans 76.54 206 P
SIT  Sitka 7655 233 teP

DAG Danmarks Hawn 76.62 351 |iP
DAG glipm."S_Mb&O PP isP
GBIT Gebze

VRl Vrinciosia

YLV Yalova

1Z1  lznlk

ISK  istenbul-Kandiili

VY L'vov

LV Lvov

ISR istrita

MLA Muniele Rogu

DST Dursunbey

SHX Sinaim

ELL Elmall

WAR Warsaw

WAR Warsaw

WAR Warsaw

WAR Warsaw

EDC Edinclk

JMB Ylmfhn!

HFS Hagfors
(2

HFS  Haglors
BMR Baiz Mare
KSL Kastell6rizon

76.71 309 eP

76,78 314 lp

T6.84 309 oP

76.85 308 /P

16.89 309 oP

T7.04 319 1P
s

€.

77,16 34 1P
T7.43 314 1lp
77.78 205 /P
T7.85 322 P

PP PP

PPP EPP
77.99 309 /P

78.11 311 P
78.13 331 P

nm, 0% 75, Mb5. 3] pP

78.18 217 lgp
78.25 304 o(P)

UZH Uzhgorod 78,54 318 TP
NB2 NORSAR2B TATY? 332 P
NORES NORESS Aray  78.79 332 P
NORES | 7 fnm, 09 75,Mb4. 9} PP
NORES. NORESS Afray
CEl  Carel 78.82 117 aP
DIM  Dimitrovgrad  78.99 311 ciP
ALN  Aexandrodpotis  79.07 310 es’P)
JNW Jan Maysn West  79.13 345 o
I |zmir 79.14 307 oP
HLW Helwan 7915 286 eP
HLW Halwan sk aPP
HLW Helwan PP ePP
HLW Helwan ePPP
HLW Helwan 5 e5
KDZ Kdardzhali 79.22 N1 ciP
DEV Devs 78.25 315 1P
EZN Ezine 78.28 309 /P
ARG Arkhéngelos 70,32 305 g(P)
RDO Rodhdp 7833 310 elP)
QJC Qcdw 79.38 120 Tip
QJC [.75um, 142, Mb6.5] S S
MIE  Niedzica 79.42 a18 lip
MOL Malde 79.48 335 eP
MOL [.58um, 165 Mb6.3] PcP @

A Gurt Zlata 79.53 315 [p
PRK Paraskevi 78.54 308 e(P)
SPC Skalnate-Plesc  78.55 319 i

RZN Hozhen
SMG Samos

PGB Panagyurishte

KOND Kongsberg
HOND Kongsberg
KONO Kongsberg
KONO Kongisberg
8ZS Buziag

VTS Vitosha
RAC Raciborz
RAC Racibdrz
MMB Muscmlste
AAE Addis Ababa
OKC Ostrava-Krasné

OKC Oslrava-Krasng
OKC Ostrava-Krasnd

SAS Sérraj
EWZ Erewhon
OUR Quranopolis
KKB Krupnik
HYA Héyanger

79.69 311 cP

7971 307 e(P)

79.73 312 ciP

80.17 332 Tip
PcP o

PP ePP

58 9'155
80.183 316 P

80.37 312 ¢iP
50.32( 321 P

5x8 8
8041 311 wP
80.48 276 oP
Bo.51 320 TP

PR

S el
80.70 311 (P}
BO.71 146 P
80.74 310 e(P)
BO.74 312 c/P
B0.79 334 eP

HYA &3 um, 1§7.Mb6.0] PcP e
Q|

copP panhagen

COP_ [.45um, 185, MbG.2) 69.0um, 180:Z,M
P

80.86 327 aif

MRORC Moravaky Beroun 80,89 321 /1

S0H Sokhds
BUD Budspest
BUD Budapest
BUD Budapest
BUD Budapest
WAHZ Waksrars
PLG Polygyros
PAIG Paliourl
K5P Kslaz
KSP Ksiaz
LLD Lile Linde
MAW Makara Asdic
KNT Kondrikon
SHZO South Karori
SNZO South Karorl
SNZO South Karorl
SNZO Soulh Karor
MRZ Mangatainolu R,
DPC  Dobruika-Polom
0001 Odda
0

QDO [.20um, 1¥7,MbS,

SRO Sr
SRO Srobarova
SAO Srobarova
VAY Valandovo
THE Thessalonikl
KHZ Kahutars
WNDE Wendo Genat

BrOva

80.98 311 el
81.02 318 ¢
sP @
e

e
81.06 141 ip
8110 310 (P
81.11 310 ofP!
8112 322 I
SKS S
a1.14 227 ip
8115 143 /P
8118 311 ep)
#1.20 143 el

SKS  (S)5KS
85 Sgs
LA

81.26 142 /P
81.2a az1 tip
81.3¢ 333 eP
Bl PcP e

81.30 319 ;P

PP PP
8132 311 Tip
B1.33 M1 P}
8133 144 /P
81.36 274 2P
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SUE Suten 81.42 334 eP 15 04 445
SUE {.37wn, 1§7.Mb6.0] e 15 04 48.9
SUE Sulen PcP  epP 1604 52.4 +2
KPS Nedpolis 81.57 306 es,P) 15 04 45,0
BER Bergen 81.57 333 ¢ 15 04 463
GRG Griva B1.58 3N eg‘) 15 04 43.7
BLSS Blas)é 81.65 332 ¢ 15 04 45.7
BL5S &Siﬂnm.ﬂs.MbE.sl PeP e 15 04 434 -2
BLSS Basis pP esP 15 4 556 -2
VRAC ¥ranov 81.85 320 /P 15 04 45.8
SKO Skopje 81.82 312 TP 15 04 46.5
SKD I.40pm. HEMbE 1) PP IPP 15307 560 ©
SKO 2087, ScS Is 1515070 -3
SKD  Ms6.5) SPP iP5 15 15 58.0 -6
SKO Skopje ISSS 1524270
SKO Skople LR i5 45 3.0
ZST Bratisiava 81.86 119 /P 15 04 47.4
ZST Bralislava sP 1505 058 +2
ZST Bralislava P aPP 15 07 549 -1
ZST Bmtislava 5e8  as 1515 114 +2
ZST Bratislava LMY 15 57 00.0
LIT  Litékhoron £1.88 310 AP 15 04 447
ATH Athens Cbhs, 81.88 308 fL 15 04 46.0
BRNL Berlin-Lankwitz §1.98 324 15 04 47.4
BRANL Berfin-Lankwitz SKS e 1514595 ©
MUD Monsted U'gmd 82.04 329 /P 15 04 48.4
BRN Berlin 8207 324 TeP 15 04 485
KZN Kozani 82.28 311 cifP) 15 04 48.0
VKA Vienrm 82.29 320 Ti 15 04 48.0 (3.5)
VKA Vienna 'MLRZ 15 47 40
SCO Scorssbysund 82.36 349 Lip 15 04 49.0 (2.5}
FNA Florina 82.36 311 eLP] 15 04 47.7
SOP Sopron 82.42 219 =l 15 04 49.0
BOPF Sopron PcP @ 1504 57.0 +2
BRG Berggiesshibel 82,42 323 /P 15 04 49.5
BAG (.2 197,Mb5.9] PcP 1504 522 -2
BRG [35.0um 2Te:N, 5c5 IS 1515 16 +2
BRG 27.0um,213.E M36.8§08 MPVA1)
AGG Apios Georgios 82.44 309 e 15 04 47.3
Berane 8245 314 1P 15 04 50.4
PRU Prithonice 6251 322 Tip 15 04 49.9
PAU [.82um,2¢1,MbE 4] SP 15 05 0B.O  +1
PRU [32.7um,175.2, PP PP 15 07 59.2 -2
PRU  Ms6.8] 5K S 1515040 +1
PRY LZ’.?[HI’!, 164:N,23.5um, 1 75:E M5s6,8]
PVY Plav 8253313 1P 15 04 50.6
PRA Prs?ue 82,53 322 TP 15 04 50.0
PRA  [,55um.260,M06.2](16.0um, 165-Z, M56.5)
VAM Vimos B2.57 305 e(P) 15 04 501
PLE Plievija 82.60 314 /P 15 04 513
OHA Ohrid 8262 312 /P 15 04 4.0 (2.2)
YKA Yellowknife Ar. 8268 23 eP 15 b4 506 (2.1)
CiL Colim 82.71 323 t/P 15 04 50.0
CLL [.58um.241,Mb6.2) SKS S 15 15 05 +¥
CLL  [58.5um,170:2, S3KS2z 15 34 43 -3
CLL  Ms7z.0]
EVR Ewvrytania #2.85 309 el P} 15 04 51.1
VLI Vveliaf 82.95 307 2P 15 04 52.0
TTG Podgorica 83.08 313 iP 15 D4 52.7
NKY NIk B.08 314 TP 15 04 52.9
LSK Leskovik 8317 311 LIP 15 04 535
JAN Janina 83.21 310 e’P) 15 D4 53.5
ULC Uicin] 83.28 3113 /P 15 04 53.2
BRY Hratogost 8334 314 TP 15 04 540
ALS Riokosof Patras 83.46 309 gP 15 04 54.5
MM khoml 831.50 308 &(P) 15 D4 54.0
GERES GERESS Array  BA.S5 321 P 15 04 54.0
GERES gﬁnm,mBS,MbS.Bl PP PP 1508 01.7 -7
GERES GERESS Array ] S 1515 11.6 -t
GECZ GERESS C2 B3.55 321 eP 15 04 55.3
GEC2 ub-?ﬂ'""' PeP 15 05 043 +5
GEC2 94 pP 1595068 -1
GEC2 GERESS C2 sP 1505006 -2
GEC2 GERESSC2 1505 19.9
GEC2 GERESS C2 15 07 59.4
GEC? GERESS C2 PP 1508 105 +1
GEC2 GERESS C2 15 08 58.3
GEC2 GERESS C2 15 0% 07.9
HCY HercegNovl 83,50 314 I/P 15 04 84.6
PTS Puntijarka B3.60 318 T/iP 15 D4 556
IGT lIgoumenitee 83.62 310 &(P) 15 04 51,2
ZAG Zagreb 83.63 318 T/p 15 04 561
KMR Kremgmingier 83,68 320 iP 15 04 56.9
KMR Kremsmanster S5 1515183 45
MOX Moxa B83.81 323 wiP 15 04 56.5
MOX [ipA/12.4,Mb6.3] e 15 05 40
MOX Moxa PP 15 08 08
MOX Moxa PRP 15 10 08
MOX Moxa Sa‘éSKS] 45 15 18
MOX Moxa P 1516 11
MOX Moxa 55 15 20 57
MOX Moxa P2KP 15 23 16
MOX Moxa P2KP 1523 27
MOX Moxa tQ 15 25 15
MOX Moxa LR 15 30 30
MOX Moxa P'PKS 15 34 40
MOX Moxa RM 15 46 37
MOX Moxa oM 15 47 24
MOX Moxa 15 05 40
MOX Moxa PP 15 08 08
MOX Moxa PPP 15 10 ¢8
MOX Moxa PS 15 16 11
MOX Moxa 85 15 20 57
MOX Moxa P2KP 15 21 16
MOX Moxa P2KP 15 23 27
MOX Moxa LO 15 25 15
MOX Maxa LR 15 30 3¢
MOX Moxa P'PKS 15 34 40
MOX Maxa RM 15 46 37
MOX Moxa M QM 15 47 24
WET Wetizell 83187 321 Tip 15 04 57.2 (2.2)
KEK Kérkira 23.91 311 g(P; 15 04 55.5
VLS Valsaméta 284.03 309 $ P 15 04 56.5
LU Ljubllana 8447 118 Te 15 04 595
L) f;.Sym,PD', PcP ePcP 1505 0240 -1
Ly 5.5) PP ePP 15 0B 16 0
wu ubljana SKS e5 151518 +2
L Hnbuana LR 15 47 30
GRF Grifenberg Ar. 84.53 322 T/P 15 05 0Q.5
GRF [.6oum, 1¥9.Mb5.4] PP ePP 1508 130 -4
GAF  [58.1um, 1996.Z, epPP 15 08 30.3
GRF Ms?7.0] asPP 1508447
GRFD Gritenber, 84.53 322 1iP 15 05 002 (2.7)
BHG DadReichenhall 84.58 320 T/P 15 05 00.7
KBA B.Kosinbreln 84.83 3zo T/p 15 05 004
KBA  [.18um, 143 Mb5.8] SP 1505 21.4 +4
KBA  |.18um, fv8:4] 15 08 13.9
KBA 8. Kosinbrein PP 1508176 ©
KBA B Koalnbrain 15 08 34.4
VOY Vo|ske 8181 218 1P 15 05 01.2 (2.0
TR Trieste 85.05 318 TeP 15 05 02.2
TRl Treste PP aPP 508200 1
TR Triesie PPP  ePPP 1510160 -1
TRl Tresle -] 1512 009
THI  Tresie ] es 1515280 +t
TAl  Yreste SP eSP 15161690 -7
TRl Trests e85 15 21 16,0
FV1 Fomnl Avoltri  85.20 318 P 15 05 02.4
WIT Wittevean 8525 327 eP 15 05 04
WIT  Wineveen 5P 150527 47
WIT Witteveen 15 05 47
FUR Firstenfeidoruck 8528 321 /P 15 05 04.6
FUR [§2.9um. 1752,  S2KS &S 1515 248 -1

[

cubpodbdoos

]

ook o NN

11
F- ]
~



Code Station Name A* 2*

ISC Op
FUR Ms7.0) ]
WATA Walderaim 2554 320 TP
WATA &4?}"‘", 1$8.MD5 4] 8P
WATA Waldaralm PP PP
WTS Winterswilk  85.54 326 of
WTS [B0um.2e0.MbE.6] 5P
WTS Wintarswijk
VV] Y di Villa 85.73 18 P
MOTA Macsatm 8581 321 Tip
SQTA Sankt Quirln  85.81 320 T/P

SITA el 14706641 PP Jop
Kilimg| 90 267 TP

KMBO Kilima Mbago

ORl Oriolo gubro
OGA Obcrgtufgl
Castel Tesino

&
SLE Schleitheim
RFl Roccamonflna
SFl  Santa Sofia
MCW Mt Constitution
PG5 boggho Sod
L]
501 Samo

S
FEL Feldbarg
ZLA Zuerich

WLF Wallerdange

GMB Gambarie

WLS Welschbruch

LIBD Limburg

MNS Montasola

CDF Champ du Feu

MDI  Monti dl Nese

ECH Echary

UCC Uccle

UCC Uccls

APL Alpnach

RDP RoccadlPapa

amaro

MOF Molkenrain
Senefie

-
z
>
-

BBS Sasel-Blauen
BDI Bagni DiLucca
LWH W’hinr'? Nab
GMW Gold Mountain
DOU Dourbes
E.gm Sasscrosso

P Cassop
VAl Varese

HAU Haudompre

808 Hobblo (Coll)
RAR Rarotonga
CALI Calice

BMW Boistfort Mt
THEF They Montfort
LME_ Market Resan
LOMF Lomant

EKA Eskdslemuir Ar.
LAN Richmond
ESK Eskdalemuir
MMK Marumark
SIERE Sierre

AMW Fattlesnake Mt
HPK Haverah Perk
QRX Cropa

ORO Gropa

DIX  Grande Dixence
PCP Pian Castagno
FMW Mount Fremont
LON Longmire
LHO Holmtirth
EMS Emosson-Mur
CKl  Cairg Monilenotte
LSD Ceresols Reale
FIN_ Finale Ligure
COA Corvallis

HAU {.22um, I!S.MbG.wSJi,u.m. 198:ZMs7.
15 318 P
17 1

COR {.Adum, 154.Mb6.

ASR Mount Adams
LPG LaPlagne
LPL LsPlagne
WTV Waterville
ROB Roburant
8HB Bricherasio

MONE Monesi 8854 19 P
1M imparia 9855 319 P
S50R Sweet Springs 88.56 40 P
PGF Pioggiola 89,62 317 leP
BN| Bardonecchla 23.6) 320 P
SAW Saint Andrews 9.

AAL CesanaTorinese 89.65 320 P
ENA Entrscque 29,66 M9 P
PIZ Prazzo 9.69 320 P
STV 54 Anna Valdieri 89,71 31
SAQF Sa 2N I P
AUTN L'Aution 2078 319 P
S8F Sox 29,85 310 leP
TOUF Mont Tournerait 89.68 319 P
AURF Aurlere 20.90 319 P
LOR Lormes 20.94 323 TP
LOR k?.?,um. 1!5,Mb6.3’555pm. 190:Z Ms7.:
VBEM Beaver Butte 80.85 40 P
MVIF Mont Visl 80.00 319 P
LBF Les Buteaux 90.05 323 T
WAH2 Wahlula Slope 9092 37 P
VGB Gordon Butte 90.16 39 eP
OPW Dsvenport $0.19 36 #P
CALN Calemn 2024 319 P
SSF  SaintSaulge 9026 323 1
SMF Sigral m 8032 323 Tip
CROR Criterion Ridge 9035 3% P
FAF LaFerttRoysls $0.50 318 1P

86.03 325 Tip

sbe
BNS Eg,um, ;g?,MbS.ﬂ ;P ISPP

86.05 312 P
8610 320 TP
86.16 318 P
8621 12 P

32
n

3
3
¥
3
3
3

RS =k A bk k.

PP PP
S5KS oS
a55

BET9 323 P

86,80 324 P
B6.83 321 TP
86.84 325 TP

S2KS SKSAC
8689 350 xeP

8684 N15 P
87.06 116 P
87.06 )19 P
B7.08 322 P
87.09 14 P
7213 M7 P
8720 37 eP
o721 320 P
eray M P
8726 A1 P

8850 3 P
88.55 320 P
88.55 320 P
88.63 J21 P
88.81 )16 P
8884 238 P
80,86 218 aP
88.88 330 /P
a8.91 J21 iP
2504 318 P
2313 320 P
89.20 316 P
83.21 41 &P

6|[5.0um, 2082 MsB.
& 38 P

.33
89,34 321 TiP
89.34 321 TP
B934 3T P
8935 310 P
80.41 320 P
B9.47 38 P
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AVF  Avril sur Loire
GANF Ganzgobie
LMR LaMourre
OCF Saint Nazaire

558

TAVF Tavernea
DOMUa l(ln&mun
PLDF La Flantade

VILF Yilemus
BGF Bols d’Agland 90
0SB Dublin

CBKS Codar Blutt

1996 MAR

8051 323 /P 15 05 28.5 (25)
8069 120 P 15 05 29.8
9071 319 TP 15 05 20.8 (2.2)
90.71 320 P 15 05 20.9
3 15 05 3.5
90.73 319 T 15 05 28.9 (24)
90.74 321 P 15 05 20.4
§0.82 319 P 15 05 30.9
9084 333 P 15 05 30
90.85 322 P 15 05 30.7
15 05 30.9

23 TP 1505 305 21
15 05 303 [2.0)

AGO St Agoulin 21.07 323 P 15 05 3.7
COLF Cullnnﬁ.nrn 91.08 322 P 15 05 315
PUYF Puyloul 91.08 319 P 15 D5 31.7
DLF Lyons Farm 91,10 332 P 15 05 30.9
CGL Cagiiari & M4 P 15 05 32.9
TREF Travarenss .M azo P 15 05 325
PRAF Pradon 91.23 320 P 15 05 32.7
LDF LaDroitiérs 9124 326 TP 1505 318 (2.7
MAF Maxirn 91.28 323 TP 15 05 126 (2.
FLN LaFolinlere 9131 326 TP 1505 1.8
FLN  [.T5um, 147 MbE. | 'gﬂm, 197 Ms7. ¥
PYM Mason 9 e 15 05 32.9
GELF Grande-Etcile 91.33 319 P 15 05 32.9
LNOA Lincton Mounialn  93.36 37 P 16 05 344
ETA Tara 91.38 332 aP 15 05 33.2
DCN Croghan 9138 332 *P 15 05 12.6
TCF ToulxS*Crolx 91.44 323 T 15 05 3.1 (24)
DRV DumonidUrville 9148 173 P 15 05 45
DRV Dumont o PP 15 09 22
N Loubilhac 91.50 322 P 15 05 128
WALA Waterton Lakes 1166 323 15 05 34.9 (1.7)
GRR Gorron 9174 326 TP 1505 342 (2.2
ECP CamsorePoimt 91.81 331 oP 15 05 35.0
LSF LaSowterrsine 91.83 323 T/P 15 05 3.7 (2.1)
LBFM Black FoxMt. 91.89 4] =P 15 05 36
WDC [.30um, 1 ng";mglgbls&‘g 05368
: , 149, MbG. 3 5.0um, 13, x
BSMT Bassoo Pesk  92.00 34 TeP 1s]usa1.s
LPF e Pertre 92.0T 326 TP 15 05 35.9
CAF Calviac 92,95 822 T/ 15 05 3790 (2.5}
RJF LesRijaudoux 02.43 323 T/P 15 05 38.2 (2.8)
FBMT Ferry Basin =~ 9247 35 TaP 15 05 30.0
MFF 5t Martin 22,52 324 TiP 1505381 (2.2)
SWNT SwartzLake 9263 34 TeP 1505 38.8
MIN ﬁmrd ez M 92.64 43 TeP 1505 292
MIN . 188 2. M35,
LCHF hd%qlwlh .79 325 P 15 05 38.9
FFC FlinFlon 2.0 24 eP 15 05 304 (2.4)
LPO LePouchou 92.99 322 T/ 15 05 406 (2.2)
LFF LaFrestale 9308 323 T/F 1505 41.3 (25
ORY Oroville 83.15 44 TeP 1505413
ORvV H‘a‘m,nams.a [ 3.0, 1007 Ms5.8)
WVOR Horte V. 93.22 40 sP 15 05 42.6
WVOR [.51um, 19, X 5.3‘”".’9‘.‘2”58?
HRAY HoRer Research 94.27 34 aP 16 05 47.2
MHC MountHamiton 94.32 46 TeP 15 05 47.6
MHC J.M,TB'.'Z.MSS.(E
ARN Amold Rench #4.39 46 oP 15 O5 47
HBMT Mount Hul 35 TaP 15 05 485
EPF Esparros 9450 321 T/P 15 05 47.0 (2.1}
LAM Limakiin Ridge 94.54 235 P 15 05 48.7
CMB Columbia Coll 474 45 TeP 15 05 #40.2
*CMB [.11um, 192 Mb5.2| s.swn.w-zm.ss.ss)
BN [ 1o 19306, T Tum 2O Z M0
| 12um, 143,Mb6. 1 X5, Tum, 20e, X
EGRA Graus n!m 321 of 15105 504
LIZ Elizondo 95.47 322 P 15 05 50.2
Kalsarvilla 195.58 43 sb 15 05 54
EBR EbmRoquetas 95.80 320 =P 15 05 54
EBR EbroRoquelas PP sPP 15 09 46 -1
EBR EbroPRoquetas 15 16 25 1]
EBA Ebro Roquelas e 1518 -3
KCC KalsarCreek 95.84 45 TeP 15 05 54.3
KGC 2 , 1907, PP TaPP 1509 49.2 42
KCC SEKS 'sksx' 1516372 -6
KCC Kalser iS 15 17 14.2
KCC KalsarCrask 55 Sc8 15 17 18.2 -7
KCC KalsarCreek sp aS5F 1518242 A
KGC KaiserCreek PS5 ePS 1518 1.2 -3
KCC Kalser Creek PRKPY 15 23 04.2
Kaisor Croek 8§ i8S 15232 -5
KCC KalsarCreek LaSKKP 15 26 35.2
KCC KalserCroak eS5S 15 27 45.2
KCC Kaisar Creek 52KSa'ss58 1520372 6
KCC KalserCroek £5K 15 28 51.2
KCC Kalsar Croek nLa 1521 18.2
KCC Kalser Creak elR 16 36 522
MEMM E Mammathiills 8588 44 (P 15 05 55.9
MNV Mina 9502 43 o 15 05 54.8 (1.5}
PHAM Harian Ranch 05.00 47 &P 15 05 55
PKEM Kettieman Hils 95.06 46 aP 15 05 57
ELK Elko 96.27 40 P 15 05 §7.1 (1.8}
MTUM Tungsten Hllls  §5.31 {P 15 05 57.1
ECRI Cripan 96.38 322 el 15 05 56.7
BCH Branch Moul 86.58 47 oP 15 05 58
HVU Hanssl Valley 07.03 38 eP 15 06 00
AHL Mount Abel 87.35 &7 eP 15 D6 01
ISA  Isabella 97.37 46 of 15 06 00.4
ISA FInm, ] 1,Mb5.5]£7..’.hm. 180-Z Msé.
TPNV 8| 98.02 44 oP 15 06 04.9
TPNY [180m, 1+ .SILJ#m,iQ:ZMﬁ.QL
UG u?vuy 98, 20 eP 15 06 06.0
DUG [ 2Tpm 22 MbE.JL7.8um, 19%:Z Ms6.2
PDAR Bouldsr Array 93.13 236 P 15 06 0.5
PDAR Boulder Aray P2KP 15 22 427
GUD Guadarrama  98.61 322 eP 15 06 D5.7
ULM LacduBonnat 9865 24 P 15 06 05.1
ULM  [12nm,0e90, MBS 4] pP pP 1506 170 -2
ULM LacduBonnet PZKP 15 22 414
DAU Caniels Canyon 98.70 38 eP 15 06 08
ESDC Sonsece Array 99.14 321 P 15 06 09.2
ESDC Sonseca Array P2KP 1522 395
E: Sonseca Armay 15 66 012
PEC Parris .29 47 (P) 15 06 106 {1.4)
EMUT Emma Park .44 39 (P 15 D6 124
PAB San Pablo $0.45 321 P 15 D6 09.0
PAB San Pablo LG Lo 1510120 -3
PAB  San Pablo E] a5 1517 20.0 -6
MSU Marysvake 99.52 40 oP 15 06 11
PFO PimyonFistObs, 90.93 46 P 15 05 13,0
PFQ  [Snm, 0880, Mb5. 1 LR 15 51 20.2
RSSD Black Hills 99.08 32 oP 15 06 13.2 (1.8)
SAU SanRafasl  100.08 39 { 15 06 14.5
KNB Kanab 100,10 42 4l 15 06 14
BGCA Bogoln 10045 280 P 15 06 15.5
PTO Porte 100.71 324 oP 15 06 161
SCHQ Scheerville 10102 5P 15 08 16.7 (1.2}
PV10 Paradox Valiey 101.43 39 ef 15 06 20.1
GOL Golden 102.53 36
GOL .I;J{m.rs-zusssl
GLD Golden 102, k1
GLD  [Hipm,20e-Z Ms6.4)]
SFS San Fernando 10261 320 ePdl 15 06 250
SFS SanFemanda PP ePP 1510350 -5
SFS San Femando SKS o5 15 17 06.0 +
LIS Lisbon 102.72 323 &5KS 151703
LR 15 48 18
IFR_ Hrane 103.93 N7 Pt 15 10 45.0
AVE Averroes 105.49 318 aPd¥ 15 10 575

106.10 33

+1.0

+2.4

4

-5
-57

+3.6

5d
CBXS [15um,208.Z Ms6.5]
o ine 107.00 216 /P! 15 11 07.0
TIO  Tiouine i 16 11 240
WHOK Wichits Mts  108.73 35
WHOK {I‘Sym.l . ZMs6.5]
TUL Tulsa{Univ.Okla) 11032 32 Pl 15 06 59.0
SLM SaintLowuls 11057 27
S *?.M,TB'ZM'-’S.SA
TEUM Tsumeb 11058 258 PKP 15 10 58.3
LBNH Lisbon 11078 11 PKP 1510 58.9
| BNH Liy 11078 1%
LBNH 11.' . 208:2,Ms6.6]
TXAR Luajltas Arr, 11083 42 PKP 1511 00.3
TXAR MDOSO'.‘ 1";’:'5 P2KP 1522149 3

16

200-ZMs6.7]
MIAR Mountids 11249 gPKP 15 11 03.3 (7

2
Harvard 11253 1

6]
SSPA Stane 112,94 17
SSPA Tiwn'zo';Z.MsE.S]
LSCT ide 113.02 13
LSCT [14um, 208-Z Ms6.6]
MCWY Mont Chateau 11331 18
oWV erpm,zo--z.ms.sl
PNJ Paterson 11357

14 Pdit 15 07 11.8
SPA SouthPole 11393 180 #PKP 15 11 070 (8}
GWOE Greenwood 11522 15
GWOE [13um, 208-7 Ms6.51
TKL Tuckaissches 11567 ﬁ PKP 15 11 09.2 (.8)

urphy
&Mpcl HE)  117.02
CEH [16um,20%.Z Ms6.6}
LXO Koﬂmzo 118.10 287 PP 1511 187 {1.3)
DEC bk TOIBLDC D
x b pl B

Bc M ! gKP:‘PKKPBC' 1521 208 +6
KIC KosanBoks 12014 203 PKP 15 11 1B.8 {f.4
TIC Toumad 12022 204 PKP 15 11 1B.7 (1.}
LIC Lamto 12045 263 PKP 15 11 194
UG [30nm, 1e1:1Y 1.2um, 20% .7, M55.5,
¥YNA! Neumayer Stn 125.48 198 ﬁ 15 11 340
SDV Samto Domingo 14489 23 TIPKP 15 12 03.0
OLLA Las Ofias 14497 16 ePKP 1512 044
JCE Chacachacars 14521 7 ¢PKP 1512 043
TN Trinidad (W') 14530 & ePKP 15 12 054
TBH Brigand Hill 14549 6 ePKP 1512 Q75
BMG Bucaramangs 14561 28 T/PKP 1512 10
TPP Pointe-i-Plerre 14562 6 ePKP 15 12 074
CHN Chinchina 14527 31 oPKP 15 42 09.0
FUQ Fiquend 146.74 30 gPKP 1512 130
BOG Bopotd 14723 31 TVPKP 15 12 12.0
KNA Nsia 15824 B0 /PKP 1512287
ARE Arequipa 185.04 62 #PKP 15 12 3650
NATE Natividsde  165.16 279 /PKP 15 12 328
NATB Natividads KP e 1512 414 22
NATE Na ScSPee 1528121 -3
PEL Peldehus 16549 131 aPKP 15 12 325
LPAZ La Paz 16754 53 PKP 1512248
LPAZ LaPaz KP pPKP 1512460 +1
LPAZ LaPaz Pz PKP2 1513396 ¢
BAO Brasilis Array 167.57 311 &(PKP) 15 12 33.1
BOFB Brasilia 167.59 211 PKP 1512 340
BOFB [t8nm,0e80:1] BF'KP gPKP 1512454 0
BDFB Braslia KPz2 PKPz 1513296 ¢
LPB LaPaz 167.72 54 TIPKP 15 12 362
LPB LaPaz gLRA 15 38 30.0
LPA LaPlata 16829 179 ePKP 1512270
LPA  [8.0um.200.7] PPz ePP 1519 160 -2
VCA Vinchina 169.54 139 TePdd 15 11 190
VCA g 15 1t 51.5
CCH Cochabemba 169.70 51 (PKP) 15 12 350
RYPR Patquis 170.03 130 TePdf 15 11 158
ATPR Patqula 5 15 11 46.6
CYA Choya 111.56 123 oPKP 15 12 280
YJA Yavi 17259 T7 lePKP 15 12 39.0
CPUP Villa Florida 177,73 189 PKP 15 12 3835
CPUP [8nm, 1200:1) pPKP pPKP 15 12 500 41
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INTRODUCTION

sontent of the Catalogue

The Regional Catalogue of Earthquakes comprises all of the summary
dormalign concerning each event which has previously been published
sthe Builelin of the International Seismological Centre, each Catalogue
omaining ihe events for six months' Bulletins. The data are laid out in
shutar forin in the Catalogue as opposed to the ‘frae-format’ style of the
lletin and the descniption of the various events is ra-arranged into four
eparate hsts for easy reference.

For those who are subscribers to the Calalogue but not to the Bulletin,
~a following (adapted from the tniroduction to the Bulletin} is a duscip-
on of the procedures. both computational and ctherwise, which are
sed by the ISC W produce the ostimales ol earthquake focal para-
wiers:

Both preliminary estimates of sarthquake foci and observational data
e collected 1n computer-readable form on such media as magnetic
ipes, punched cards and punched paper tape as well as in the form of
oded data sheels and station bulletins, the latter being converted into
omputer-readable form at the Centre. Thesa data are entered into a
ombination disc-magnetic lape slorage system as soon as possible
fter receipt. When a month’s data are lo be processed, the relevant
stimates and obsarvations are arranged in chronological order and the
avision process begins.

All stations and agencies have been instructed to give their observa-
anal times and the times of epicentral estimates in Universal Coordi-
.ated Time uncorrected for either the etfects of small movements of the
.uth relative 1o the axes of rotation or seasonal variations. The times
sted can therefora be assumed to be UTC.

Those epicentral estimates whose posilions are the same within two
feggreas in both latitude and longitude and whosa times of origin are the
amie within 60 seconds are considered 1o ba estimates of the same
wont and hencelorward treated as such. Once all ol the preliminary

sstimates have beon identihed, then all of the observations {an obsorva-
won baing defined as all the data reponted by a given observalory
-oncurning a single event) which follow the aarliest estimata by 40
ntes are considured individually 1o datermine whether or not each
should be associaled with the event. A prelitinary association is made
1

1. the first longiludinal arrival is identified as a crustal phase, i.e. Pg,P*
or Pn, the station is within 15° of the epicentre and the absolute
value of tha residual against tha given phase is less than 70 seconds
or failing that,

2. Ihe otherwisa unspecified first longitudinal arrival (abbreviated 1o
‘P/PKP') has a residual of less than 70 seconds against the P, PKP
{DEF, BC or AB branches, according to Shimshoni (19G67)) or failing
lhat,

3. P/PKP has a residual of less than 70 seconds against P diffracted
around the cora boundary or failing that,

4. in the absence of P/PKP, the first transverse arrival is identified as a
crustal phase (Sg, S° or Sn), the statien is within 15° of the epicentre
and the residual is less than 70 seconds or failing that,

5. in the absence of P/PKP, the otherwise unspecified first transverse
arrival ('S/SKS') has a residual of less than 70 seconds against the S
or SKS (AC and DF branches) 1ables.

Each of tha above possibilities is considered in turn and is given a
prionty in the above order. Whera it is possible to associale an observa-
tion with more than one event, the association which results in a higher
priority levul or has a smaller residual at the same priority leve! would be
the ona taken. It must be noted here thal the associations referred to
above are only provisional and that at later slages in the procedure they
are refined by both automalic and manual means.

A revision of the focal paramalars is then atlemptad using a program
based on 1he Muthod of Uniform Reduction, a variant of tho Method of
Loast Squares Lufllays 1961) wherd aach equation of condition is
welghled with w,

w, "= 1 g exp (WP -0, (1}
2 1
where h* & —
20°
n n
and W=7 wk / ¥ w,
1 1

and ¢ and o are approximated by inspecting the frequency distribution
of residuals (Buland, 1886). The computation then proceeds as in the
case of a classic Least Squares solution. All computations of focal
parameters are based on the Saismological Tables by Jefireys and
Bullen (1940) and only P, Pg, P* and Pn cbservations are included.
Calculated travel-times used to compulte residuals are corrected for the
earth's eliipticily using the method suggested by Gutenberg and Richter
{1933) and developed by Jeflreys and Bullen {Bullen 1937). The correc-
tion is of the farm:

o = f(A)(h+H)

where h and H are the heights of the station and epicentre above the
mean sphere and f{A) is as given on page 50 of the 1967 edition of the
Seismological Tables.

During this revision procedure the lentative associations referred to
above are refined. In general, observations whose residuals have an
absolute value between 20 and 50 seconds are returned to the unas-
socialed data stream; duplicate readings are eliminated, preference
being given to those cbservations received directly from the stations
themselves and those which are marked as final readings; and all obser-
valions and epicentral estimates are examined in detail by a seis-
mologist for evidence that can alter the association. Once a final set of
associations has been arrived at, the revised estimate is re-calculated
with only those data.

I the P-data have not been sufficient to determine depth of focus, or
if the apparent value is negative, the final revision is carried out with the
deplh fixed from other evidence or held at an arbitary value, commonly
at the base of the crust. it the depth is obtained from pP-P intervals, at
least threa consistent observations are required. An estimate of the
90% confidence interval {introduced in 1986 Catalogue) s always calcu-
lated for each of the focal parameters which has been revised. Depth of
focus is expressed in kilometres from the surface.

Caiculation of unified magnitudes, My, follows the procedure outlined
by Gutenberg and Richter (1956} for P waves of period < 3 seconds. fQ
15 the depth-distance factor and g, is 109:¢ {amplitude in nanometres/
period in seconds) for the i™ station, then for n observations:

Mg = n'' 3 [Qahh+q] -3 (@
1

assuming the amplitude is observed on a short-period vertical instru-
ment. Stallon corrections are ignored as are observations al dislances
less than 217 or more han 100°. An average unified magnitude is calcu-
lated and printed in the epicontre line, IT this is derived from three or
more stalions, the magnituda is printed in bold.

wWhore amplitudes and periods are given for surface waves inihe 10 -
60 sucond range, a surface-wave magnilude, Ms, is calculated tor that
observation by employing the ‘Prague formula’ (Vanek el al. 1962).

M, = logio ($) +1.66log A +33
max

whera A is the vertical or resultant horizontal amplitude, T is the mean
period and A is the epicentral distance in degrees. Ms is calculated only
for events al depths 60 km or less in the dislance range 5" - 160~. An
average Ms is calculated from abservations reported from stations in
the dislance range 20 — 160°. The value is printed in bold if three or
more observations are used.

All phases except the longitudinal first-motion are then compared

with the seismological tables by a logical process which associates
each supplementary phase with the most plausible branch of the travel-
time curves {Arnold et al. 1968), pravided the residual is less than 7.5
seconds, This process is carried out only for observations where the
apicentral distance is greater than 25° and then only on epicentres
which have been successfully revised by the procedures described
abovs. Details of the phases which can be identified are given in the first
section of 1he list on the inside back cover of the Bulletin.
" If the revision process has been deemed successful, the revised
astimate of epicentral position etc. will be adopted and all residuals will
be calculated against thess focal parameters. However, if the revision
process is unsuccessiul, one of the preliminary estimates is selected for
adoption and the distances and residuals are re-calculated against that
estimato, For each adopted epicentre a geographical region cofres-
punding to Lhat given by Flinn and Engdahl {1865) and Flinn, Engdahl
and Hill {1974} is found.

Aller stalion readings have been associated with epicentral estimaltes
supplied by olher agencies, the residue of unassociated data is sub-
jected to a search to find associations that lead to new events. The
computer program used is similar to that developed for the US National
Earthquake Information Service (Engdahl and Gunst, 1966). These new
events are characterised by theirlisting under an ISC epicentral estimats
only. Some of these events may have arisen from chance misassocia-
tion, I is essential that before any tectonic or seismological significance
be attached to unusual earthquakes, the readings on which the evenls
are based should be carefully examined and the reliability of the determi-
nations assessed. This procedure began in the Buletin for 1974
January.

It should be noted that the names used o classify seismic and
geographic regions are meant 1o be only a guide to their locatien and in
no way Lo be taken to imply recognition of sovereignity or an official view
of the ISC on any political matter. The boundaries of these regions
follow integral degree lines of latitude and longitude and this system of
division leads, on occasion, to discrepancies with state or nationat
frontiers.



Layout of the Catalogue

Ordering

The Catalogue proper Is divided into four main sections: Major Ear-
thquakes, Felt and Damaging Earthquakes, Probabile Explosions and
the Regional Catafogue of Events. In addition to this, there is a fist of alt
sgismological observatories, past and prasent, known to the Centre,
this being itself divided into three and, finally, a iist of all agencies
contributing epicentral estimates.

The period covered by a Catalogue is Indicated at the top of every
page by the year in arabic numbers surrounded by the range of months
covered, given in roman numerals. The heading for each page also
inciudes the page number on the edge nearesl the binding and a
reference appropriate to each seclion nearest the cut, or outside, edge.
In each case, these quick-reference headings are constructed like a
dictionary so that the heading on the left-hand page refers to the first
entry on that page. that on the right-hand page to the fast entry.

The list of Major Earthquakes contains ail large-magnitude ear-
thquakes and is divided into three parts depending upon the focal
depth. The first section, Major Shallow Focus Earthquakes contains
those earthquakes with a magnitude of 5-5 or more whose focal depthis
60 km or less. The second list, Major Intermediate Focus Earthquakes,
contains all earthquakes with a magnitude again equal to or greater than
5-5, but with a focal depth of mare than 60 km but less than or equalio
300 km. And finally, Major Deep Facus Earthquakes contains all those
with a magnitude of 5-0 or more and with a depth in excess of 300 km.
Within each of these three seclions all earthquakes are lisled in
chronological order,

The list of Felt and Damaging Earthquakes conlains ail located events
for which macroseismic reports have been received. These events are
ordered chronologically.

The section entitied Probable Explosions conlains all avents which
are either confirmed or suspected of being man-mada in nature, This, of
course, includes underground nuclear tests and quarry blasts but does
notinclude such events as rock bursts, Again, the events in this secticn
are listed chronologically.

The Regional Catalogue of Events, which forms the bulk of the pubfi-
cation, is a list of all seismic events reported to tha ISC sorted into the
seistnic and geographical regions devised by Flinn and Engdahl (1965),
and Flinn, Engdahl and Hiil {1974). Within each geographicat region the
earthquakes are, as always, listed in chronological order.

A list of seismic and geographical regions can be found as an appen-
dix to the Table of Contents beginning on page i, together with the page
number where a particular region’s entries start. If there is no page
number opposite a particular geographical region, there were no ear-
thquakes in the region for the period covered by the Catalogue. The
quick-reference headings for this section are simply the seismic and
geographical region numbers, seismic in roman {or ordinary) type, geog-
raphical in bold.

The list of seismological observatories is divided into three sections:

a) A List of Seismological Observalories in Alphabetical Order of the
Station Name as it occurs in the Bulletin including the basic parameters
viz., the location of the station, its international three-letter code, its
geographical co-ordinates, altitude above mean sea-level in metres and
various remarks, such as the dates of opening and closing and the
characteristics of the timing system used. Here 'alphabetical order’ is
taken to mean the position a name would occupy if if were spelled out in
tull, e.g. 'St Sauveur’ would be ordered as if it were spelled 'Saint
Sauveur’.

b) The List of Seismological Observataries in Alphabetical Crder of
Station Code is, as its title suggests, a cross reference between station
code and station name. Where a slation has been assigned more than
one code, ancther code is listed after the station name and this should
be interpreted as the one recognized as the most common, of ‘primary’
ang,

viii

"~ €} The List of Selsmological Observatories In Order of Geographical

Zone is, like the previous aaction, merely a list of the code and station
name in alphabetical order of an arbltrary ‘zone'. These zones, which
are not to be confused with the Flinn-Engdahl reglons used to classily
the earthquakes in the Catalogue are arranged alphabetically, first by
continent or oceanic reglon, then.by country. In some cases, either
where the land area covered Is vest, as In the case of the US, or whote
the density of sither earthquakes or selsmic. stations is high, as in the
case of Japan or Indonesia, up to two more subdivisions are used. For
example, Japan Is listed, of Coursa, In Asia then it is subdivided first Ly
Island and than by Prefecture, RN

These three lists therefore Comprise a cross-referancing system thal
enables the user to find the basic parameters of a station, knowing only
the station name, code or approximate location.

The list of Agencies Contributing Epicentral Estimates is simply given
in alphabetical order of the agency code. )

Layout of Entrias

All entries in the first four sections of the Catalogue are essentially
identical in form,

Below is an entry for the Qir earthquake in Southern tran, taken from
the Regional Catalogus for 1972 January-June:

{353} Southarn tan

ISC IV 10020650 + 13 2839 + D-020N 05278 « O.O15E 1179800 355 1.137
QUE v 10020648 265N 052 4€ 56 120295
SHL IV 100206480 28 CH 052 7€

MOS 1V 1002065 R T 05D 8E 64b

NEIS 1V 100206 532 284N 052 8E 3 61460y

BCIS IV 1002 06 56 285N 032 7€

MOS Ms=648

MOS  Press repon. Ground cracks sxlending 20 km tg deplhs of sevetat melres wers mare Moy

MOS
MOS
BCS
BCIS
BCIS
acis
acrs

and bridges destroyad Many date paime feltnd 60 villages ntafly wrackad Approumataly
ATNN00 homninas Pealininary memsber dnad Amounted 1o 400D

Sewece damage In the roglon of Oir [Otw, Ghir} | - 1X MCS and preate at the spicanlip

Press report givas Qu and 45 willages cornpletsly destroyad 757 of the poputation of O kiling
Tatal of 5044 dead, 1336 severely injred. G4 other villages sultered damage Total of 3174
houses destroyed. Area of destruction extended over 3000 km?, Strongly fell at Jahrom
and Flruzabad. Fell atso ai Fesa, Lar and Shiraz.

This entry should be interpreted as follows: the first six lines are
epicentral estimates by the six agencies whose codes are shown on the
left. The first fine Is always the adopled epicentre, in this case the ISC
re-calculation, and is always printed in bold type. All the other estimates
are then listed in chronological order following the adopted ona. The
first group of numbers in each of these lines is the origin lime, first the
month in raman numerals, then the day, hour, minutes, and seconds
followed by an error, where known. Next are given the geographical
coordinates of \he epicentre along with errors if known, the depth of
focus in kilometres and estimates of magnitude with an idenlifying elter
following each. if tha adopted epicentre is an ISC one, then follows the
number of observations on which this re-calculated epicentre is based,
in this case 355, and then the epicentral distances 10 the nearest and
furthest observations prinled to the nearest degres and separated by a
hyphen {-). Right-justified on the second line Is a paragraph sign ()
followed by the sequential event identifier, which is made up of a
two-digit year number, a lower-case roman numeral representing the
month and a four-digit sequence number indicating its place In the
appropriate Bulletin, Following all of the epicentral estimates the self-
explanatory commentaries are printed.

It should also be noted that the zones used to classify stations are
meant to be only a handy guide 1o the jocation of the various seismic
observatories and should in no way be faken o imply recognition of
sovereignty or an official view of the ISC on any political matter.

The last section is a list of agencies which have contribuled epicentral
estimates to the ISC. Full postal addresses are provided.
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MAJOR SHALLOW FOCUS EARTHOUAKES
(n:60%M25.5)
A

1 Agency Omyin Time 9 h Mag n  aRng

’ mo d hm ‘ ¢ xm .
{229) DMl east coast ol Honshu

ISC t OrD6 39 53.10 40.65M. D17 141.60E. 030 761 5Tb64s €6 2162

BJ 1 010659548 407N 143 A7E 4 57b6 75 11950059
MOS | 01 0653549 40 68N 143 54E 12 61b6.7s

JMA | 010659 557:1  40.60N. 00 1HIB4E.O 0 64

NEIC | 010659559 40.70N 143 55E 15 5 B0.62s

EIDC | 91 (659591 40 69H 14)51E 27 49

HRVDI 107000171 30 73N.0! 143.65E..01 15

JMA Fett 141 J Aomon, Hachwnahe, Monoka, Urahawa, Kustuo

NEIC Mat ${HRV}, Mws 5(GS). Felt 1=11t MM

NEKC Auaduted energy brom the P-wave hrsi-motion soklion: 4 2:0 Sx10HNnA2

NEC M35 59 (BRK] Mo=d 42 10%Nin (PPT]. Two events aboul 3 seconds apad. Depth hom
Licadband displacement seismograms, based on st event. .

KEK Faull plane solubion P waves. NP1 .g.24".586° 490", NP2 ¢4204°,84°.090°. Pancipal anes:
T P9 . Azm234 7 P Pigd 1 Axn 1 147, The local mechamsm 15 poody conlitied ana
comaponds 10 teverse lauling The prelemed faul plane 15 NP2

CHEIC Monent tensor solution; s47, scaly 1018Nm; My 1.47, Moy-067; Mey-0 B0; M2 36;

i M 45 53, Muy-085 Depth 8km; Pancipal axes: T 6.24,Pigs1 Azm288°; N -0 06,PIgs*,

i Amdet, P -6 17, PR Azm118°, Best double couple: Mob 2x1018Nm; NP1:4,240" 68",

. 106 NPZ §,24° 583 085"

U HRAVD Centrond moment lensod solution. Data used. GSN; LP body waves: 5680168, Manlie

. waves 341,650, Hall duialua: 430 Momenl tensor. Scalo 108N, Mol 39z 01,

Mig-0 022 01, Mgg-1 372 01, M2 112 05; Miyd 622 05, Myy-0 301 01 Pancipal Azes: T

; § 28 Plg53" Azn208°; N -002.Pigy Azm204", P -5 26, Plig37°.Aim111* Besl double

y coupde M5 1 1018Nm, NP1 ¢y 181 587 A67¢. NP2 4,24 582" W03".

{228) Near east coast of Honshu
56 1 011230055,35  4005N. 022 142.T4E.044 310 S1bA7s 25 1154

B0 081230042 001N 142 69E 44 52b4 7y 19510132
AR 1 01123004300 4007N. 00 W42 7GE, 01 251 i9

e 1 0112 )053 40 05N 142 69E 42 520,465 -

i K33 1 01230057 40 09N 142 67 46 56bdts

;v 01123007914 000N 142 676 1%

jEBC 1 0112302 33 99H 142 63E 64 43

| Rk Fen -0 ) Muncka

1REIC bAwS 2(HAV)

CREIC Foeit 0 MM &0 Misdwa

i VLD Ceatiod swonmenl lunyoe solulon Daka used GSH; LP hody waves 314 e20, Halft

' dutalion 10 Moment keasor Scaly WOTENM, Myl 912060, Moy -0 20e 30, Myy- 1 Gl 50;
RS OB21 29, MigD 2221 70, May-1 952 72 Pancipal Axes: T 627 Pig53° Azm32, N
057 11912 Aem235¢, P -G 84 Piy34® Arm136°. Bosl dusble couple: Mub 6101 Hm, NPT
3681675307 NP2 3,57°.0807 A103°,

. (229) Oll easicoast ol Honshu

50 1 030600 228,94 A04TN, 024 WIGIE.054 .67 50bATs 189  1-88

Bu 1 010601244 40540 14} ME 2 51b47s 19510447
Ma ©3 06 01 24 5:1 40 46H. 01 143.70E. 02 [1] 448
KEC I 03 06 01 256 40510 143 45E 27 51b4 s
M35 1 036601258 40 50N 143 5dE ) 55b
[P | 036601 280 40 424 143 59E M 40b
{149} Drake Passage
I5C 1 03 16 11 57.1,.17  57.635. 0% 65.97W. 087 14 600565 463 2)-180
Fo0 03 11560 57693 G5 88w 16 610,605 195i0535
hia. ) Ve 11 570 57705 G5 bBW 14 62b56s
[NV S| 03 16 12 00n L7618 66 19w 3] 520,558
beal) ) W16 12wt §7 675, 02 66 42W. 03 16
tang | Ul e 201y ST 158 66 02w 39 576

KEIS Mwd HHHY), Ma5 IGS).

KEC (hepth Lom brosdband dsplacement sersmograms

BEIC Hakated energy trom e USGS moment ot solulion: 1 010 2x100NaVD

LEIC Kanent lensor solulion. 316, scahs 107NN Mod 19, Mug-2 75, Myy-1 43, M0 64,
M 40 GG, Moyt 84 Depih 19km; Puncipal axes. T 4 27 Plg?9° Axm3i0°, N -0 32 Pigi1,
A 257, P -405 Pigi” Azm2157, Best double coupla. Mud 2x10MHmM; NP1.6, 300" 5457,
w100 NER2 g, 114" 8477 X014

HIYD Centiond moment lensor solubon, D312 used. GSN; LP body waves: s60.c124; Hall
thiiabion 260 Moment lensor Scale 1017Nm; Mu6 296 09, Mav-2.791 11, May-3 50211,
KLyt 122 30, Miy2 58 31, Mygd 641 11 Poncipal Auws. T 7.46 Plgo6- Atavso?®, 1 0 41,
Pigdar Aam141%, P .7 89 Ply5- Azmd9°. Best doublu couple: MuT Ta109/Hm, Hi'1 951157,
o357 bhds MPZ 4,339 654 4119
7} Andreanod lslands

ISC 1 040247 289:19 5155M. 042 173.66W. 032 4T, 6' 5.5bd9s 317 2-160

MOS 1 040242257 51 36H 123.47W a3 5704 % f95i0618
BI 1 dau247270 51 6GON 173 70w 38 54b5.1s

MEIC 1 040247272 5156H. | 173065W 3 S5kraus

HEVI L LW 47 292:6  51.70M..06 170 9%, 08 15

BIC 1 0402 47 299 51.60N 173 72w 42 4.90

LEIC Mws JHAY)

HEIC ML 51 {PKRA) Fen 1=l MM on Alka,

HHVD Cenlrod momen tensor solubion Data used: GSN; LP body waves: 541,c59, Hall
Jdurabon: 152, Moment tensor. Scale 10Y6Nm; M7 04:.30, Muw-5 531 31, Myy-1512 30;
PiaS dBa1 55 Migd 4921 36, Muy-4 13245 Ponopat Aces T 9 45.P10707 Annd274 N
L O Plgo” AzmS8®, P -10 52 PIgl0" Azinidb® . Bust double couple Mul 0<101/Hm, NPT
209825 hYLT NP2 ¢, 58 M5" 0907
{229) Quf easl ¢oast of Honshu

B 1 04 04 54 492495 402N 026 141.4BE, 052 20,648 Sib4ds 21T 1-149

a1 04045986 40.2N 143.33E 21 5.0b4 s 19510636
MEIC 1 04 04 54 499 40.31N W42 A0E 24 53b,4.75
JMA_ 1 04 04 545000 4 40.27H. 01 143 58E. 02 Hs 49
MOS 41545186 403N 143 J9E 43 5505 (s
|21 ol | 04 04538550 40.24N HIWE 1] 4 4
{E84) Easter island Cordillera
15C 04 06 28 193, 42 56.05..12 123.3W, 13 10 51b,5.8s 128 31178
BR ) 04 0028387 55 Q7S 123 26\ 12 a 480G U 1195iU650
BDC | 040628 384 56 025 123 44w ] 450
hEIC | ™ 0528350 56 065 123 20w 10 5005 8s
MOS | 040628427 56 075 122 76W 10 §7v

HJ_WD i C4 06 28 46 6.1 55 905, 0t 123.45W:.02 Lk

KEL st DIBAR), Mat O{HAY), Less rebabls solulion,

HAYD Centrd momenl tensos solulion. Dala used: GSN. LP body waves. §75.c168; Hail
durshon. 235 Moment tensor Scale 1007HM; My-0 196 09, Mwb 401 12, Myy-5212.10;
Mol 382 29, Miy-1.252.30, MuyB 532.10. Pancipal Axes. T 1017 Plg2° Axm33N*, N 008,
PIgB0* AZmBO”, P -10 25,Pigh Azm241°, Best double couple: Mot Qu1018im, NP1
91670817 3-175" NP2 ,286° h85°. k-9
{22%) Kurll Islands

MAJOR EARTHQUAKES

I5C 1 0423 14 414,57 43.96N.032  147.48E.D47 45:52 53b4.7s.257 1152
MOS | 042) 14380 43120 147.85% k] 59b48s 145i0725
B 1 (42354413 43.33N 147.44E 4y 5.2b.4.65

NEIC | 042314420 43.25N 147.45E 49 5ATs

EIDC 1 042314 428 43.MN 147 20E 57 4.5b

MA | 062314 443:3  42.10M.00 14727803 44 52

HRVD | 0423 14 46.0:.5 43.36M..05 147 BIE.O7 60:4.4

MOS  Felt 1=¥-Vi MSK Malokurl'sk, 1V Mendeleevo, Golovning, 11i Burevestnk, Il Kunl'sk

NEIC Mw5 HHRV)

HEIC Feli 1=¥1 MM on Shikotan; IV MM on Kunashi, Il MM o Hurup.

JMA - Fell |=10 J Kustwre

HIWD Cunlrosd moment lensor solubion. Dala used: GSN; LP body waves: 524,¢X3; Hall
durabon; 131, Momenl lensor: Scale 1016NRY Mod. 712 32, Mee=1.792 45, My-2.9124T;
Miyd 262,54, Migd. 752 53, Myy=5.772.54. Principal Axes: T 7.02 Pigh6* Azm282°; N 3.30,
Pig1g* Azma7"; P -10.32,Pg21*,Azmi31*. Bes| double couple: MoB.7x1016Nm, NP1:
$:219°,6267 1115°. NP2.9433" 367 A79".
(229) OH east coasl of Honshd :

ISC 1 050918 40,13 30.3N.021  143.48E,.042 12,76 52bS53s 285 1162

JMA L 0500 184091 J9JIN.OY 143 67E. 02 ] 5.1 Tosi0Te?
B | 050918422 394N 143.22E k1) £.353s

NEIC | 050918431 39.32N W3ITE a2z 53518

MOS | 050918435 39 38N 143 35E 3 5Tbhds

HAYD L 0509 16 44.1,.7  J024N.07 142 66E, 08 33

EIDC | 050918451 39.23N 143 56E 40 i

NEIC Mw5 2(HRV).

HHVD Cenlroid miomenl tensor solubion. Data used: GSN. LP body waves: s24.c28; Hall
dutalion; 1#1. Mwnenl lensor Scals 101Mm, Mu4.292 35, Muy=0.51x 57, My-J BBx 43;
Mt 9511 04: Miy5.79:.80, Mig-1.161 46. Prinopal Axes: T 7.55,Pig6d- Azm2d8™; N
-0.15PigI* Azm138*; P -7 40.Pig?T" Azm107". Best double couple: M7 Sxi(1EHm, HP1:
. 195",618%, 287", NP2.4s18°,672° 291"
{229) ON cast coast ol Honshu

ISC | 051207 328,22 9.15N.023 143.62E.036 4 £1b5.0s 253 1150
JMA 1 051207 342,04 30.18N, 01 143 B4E..02 44 i3 f95ib80e
B I 051207358 J9.25N 143.46E 27 §.10,5.0¢

MDS | 051207367 39.25N 14].58E N 55b4 85

NEIC I 051207 36.7 J9.21N 143151E 30 5.2b,49s

EDC | 0512 07 384 39.12N 143 68E k2] 4.3k

HRVD 1 0512 07 39.0:1.2  33.21M 143.47E 0

NEIC MwS 2(HAY).

HIVD Centroid musnend tonsor solubon. Dala used: GSN; LP body waves: 511,c13, Half
dutabian. 150 Munend tensot: Scaly 10060, WMol 0% 45, Mew1.000.79, Myy-2.120.59;
Miy-0.0121.20; Myg5 443 BE; Myy-2.202 45. Prnuipal Axes: T 5.57,PigdBm Azin2dds, N
1 02 Pig22- Azm0*; P -6.60 Pug34” Azm1(5®. Best double couple: Mo 1x1016Hm, NP1:
9250 A23" L162%. NP2.9, 357 862" 168",

{187) New Calodonta

5 1 0523301111 22,055, 04y 168.83E. 046 £3.94 55b653s 30 164

Bib 1 052330074 1995 168 94E a2 £5b55s 950875
NEIC { 052320074 22.035 168 30E 29 §6b54s

MOS | 052330079 21.985 169.53E 33 6.0b

HAVD | 052330 1231 22.045,.02 160.88E..02 29

EDC 052330128 21.883 168.87E 61 4%

NEIG Mws F{HIRV).

NEIC Mop.:3.7x1017Nm (PPT).

HAVD Centroid momenl tensor soluon. Dala used: GSN; LP body waves: 539,6112; Halt
dutation; 198, Mainent tensor. Scale 1017Mm; Mi1.352.04; Muu0 05207, Myy-1.401.07;
Mig-U 04218, Mig2.572.10; Muyd 37405, Pancipal Axes: T 3.97 Pig3 . Azm110% N 0.86,
M7 Armi6T; P -4.83,P1919° Azmss®, Best double couple: Mot 41017 Nm, NP1:g 09",
HT° 014" NP2 9, 359° 6797 0138°
{229) Oll east coastof Honshi

ISC 1 0616413013 39.14N: 022 143.59E..040 10.78 5.2b528 207 1-154
B 1 061641294 39.97N 14347E 17 5.2b53s 19511003
JMA 1 D66 41 2904 311N D1 141 BHE:.02 3ad 523

HEIC | n61641208 39.12H 143.51E 18 52b5.1%

HIWVD I 061643 32608 39.05H..10 143.72E:10 15

MOS 1 0616 41 47 38 20N 141,326 46 §.5b5.3s

EIDC 1| 06 16 41 365 39.02N 141.54E 57 4.4b

NEIG Mw5 4(HHV).

HAVD Ceniroid moment Iensor solukon. Dala used. GSN; LP body waves: 520,c27, Hall
durabon; 140, Momunl lensor; Scale 1016Hm; Mo5 171 49 Mou0 492 62, Myy-5.662.58,
Myub 262149, MyB.U221.55; May-1.272.59. Pancipal Axes: T 12.31,Pig56° Azmd16°, N
-012 Pigidr, Azm210%; P -12.19,Mg12 Azm114*, Besi double couple: Mo1.2x 10 Hm,
NP1:g171% 516°.050% NP2:9432°577° A101".
(153} Sourth Sandwlch Islands reglon

ISC ] 061B0113.0:,28 56.505.057 254W..12 3n 5.4b,4.95 114 16-158
EDC § 061801094 66.565 2567w [} 4.9 195113
BH 1 061801125 56 445 25 42w a3 5.3b.5.6s

| HEIC 1 061801128 56 505 25 32w 3 £2L48s

HHYD 1 0G 18 01 200:.2 56.735..00 25 28W..06 15

NEIC MwS.5(HAV].

HAVD Cenleoid rmoment tensor solution. Data used: GSN; LP body waves: s42,c76; Hall
durabon; 153, Moment tensor: Scale 1017Nm; Myr1.20:.04; BeeD 132 05; My -1 32: 05,
Mig-0 512 11; Migh 57£.15; Mey0.51:.04. Poncipal Axes: T 1 98, Pight* Azm252-, N 029,
Plg0® Armd42°, P -2 26,Pig25* Azn7Y", Busl double couple: Mo2 12108, HP1 g, 163%,
420° 091" HIP'Z:. 3427 570" 290
{153} Soulh Sandwich Islands region

ISC 1 061901514, 3% 56565067 25.7W..13 3 5.1b,49% 63 16158
MEIC | 061901510 56 635 25 T2W 33 5.0L Yosnazy
w1 96 1901 583 56635 25.12W 10 5.1b5 Bs

HRVD | 061901 557.4 56545, 05 25.50W..08 15

EILC | 061901572 56 745 26 27W ] 4.5b

HEIC  MwS A{lHHV),

1HVL Certrrd mwment fensor solubon. Dala used; GSN; LP body waves: 323,038, Ha
dutation: 131, Moment tensor; Scaly 101TNm; M0 772 04, M 001 05, Myy-0.772.05;
M0 052.10; Mg 336.16; Myy0.30e 04, Poncipal Axes: T § 57.PIgS9™.Azmn284*, N 001,
Mylot Aem1 767 P -1.57,Pig29*, ArmB0". Besl doutde couple: Mol Bx1017MNm, HEL:
.1407819°,485*. NP2.45159° 875" A101"
{228) Mear east coust of Honshp

ISC | 06223737.3.24 40.23N.00d  142.23E.023 51:22 G.6b5.9s 9B D-165

W1 06223743 4027 142.14E 33 6.2b,70s 1185i1 065
HEIC 1 06 2237 343 40.25N 142.18E 27 6 To6.95

JAA 1 0622037 371,01 40.22N.00 142.31E: 02 483

MOS 1 062237374 40.20N 142.18E 50 172

EIDC 1 062237410 40.21N 142.15E 3 6.00

HAVD 1 062237 426:.6  40.33N:.01  1241E.08 48,3
HEIC Mw6 9{GS), Mw? XHRV). Casualties 1=VII MM,
HEIC Radialed eneigy from tie P-wave brst-mokon solukon; 3 B20.4x1014Nm/39

Shallow



Felt

ISC
WEL
WEL

15¢
Ba
HEWC
EIDC
HEIC

ISC
n
105
JAA
HEIC
I
HIRVD
JNA
NEW
HEIC
HEIC

NEIG

NEIC

HRVD

I5C

o5
HEIC
EIDC
HEIC

IsC

EDC
NEIC
QS
HEIC
HEIC

I5C
TAP
TAP

ISC
P
JHA
HEIC
[Lie}
HAYD
1319199
JHTA
NEIC
HEIC
HAVD

ISC
HEIC
HEIC

15¢
nn
HAR
HEIS
1405
Enc
1AA

I15C

A
TAP
TAP

TAP
TAFP

ISC

HEIC
REIWC
HEIC

I5C
LG
HNEWC
[Alsle]
PIST
HEIC

IS¢

HF I

1-1995- v

FELT AND DAMAGING EARTHQUAKES

{159F Nerth Island, New Zealand

] OF 00 12 50.3.45 39.285,035  175.36E, 06! 20462 0 0-4
| Ot 0 12 506 39.325 175.39€ 8 4.3 119510003
Felt Ohakune,

(285) Sumbawa region

1 0105 04 46:1 0 9.265..084  118.19E..087 9410  49h 51 2154
t 01 (5 04 442 957§ 118108 93 5.1 Y195i0043
I 010504 544 9575 H813E 98 5.2

1 01 05 05 00 10.948 119.10E 0

Felt 1=113 MI4 at Denpasar, Bah

{229) Off east coast of Honsha

I Q10659 55:0.0  40.65N.017  141.60€,.030 161 5.7b6ds 636 2162
1 01 06 5% 54.8 40.73N 141 47E 14 57h67s 1958005%
1 0106 51548 40 GBN 142.54E 12 61bh?s

I 01 05571557,.1 AQ GO 00 13 B4E. .01 0 64

I 010559559 40.70N 143 55€ 5 58b62s

I 010653593 40.69M 1431 51E 27 19

1 0107 00 0k 7.1 40.73H,.0t 143.65E,.01 15

Felt =11 J Aomon, Hachinohe, Monoka, Urakawa, Kushirg

Mk 4(HAY), Mw6 5(GS). Felt 1=11) MM

Ratiated energy kom the P-wave brsi-molion soluion: 4.2+0.5x10'INmy12

M5 59 (BRK} Moz34x1018Nm (PPT). Two evenls aboul 3 seconds apan. Depth hom
broadband displacemant seismagrams, based on st cvent,

Faull plane solution: P waves. NP1:9s24" 5857.590". HP2:95204" 54" 2.90". Pancipal axes:
T Plg49° Azm294”; P Plgé1*,Azm14°. The focal mechanism s poorly conlrolied and
corresponds 1o reverse faulling. The prelerred faul plane is NP2,

Moment tensor solulien: sd7, scale S0NM; Mol 47; Ma-067: Mys-0 80; M2 36;
M55, Mag-0 85 Depth Bkm; Prinapal ares: T 6.24,Pig51°,Azm288", N -0.06,PIg5",
Azm24*; P -6 17 Plg38® Azm118*; Best doubte couple: Mo6.2x1018Nm; HP{:¢5240" 58",
h126%. HP2,247 583" 185"

Cenirod moment tensor solulion. Data used: GSN; LP body waves: 5GB.cY68; Mantle
waves: s41.¢50; Hall duration: 450. Moment tensor: Scate 10VNm; M1 39 01;
Mm-0.022 01; Mag-1.372.01; Mip2.112 05; Myed 622.05; Mgy-0.30+.01. Principal Axes: T
528.Plg53" Arm238°; N -0 02,PIg3" Azm204*: P -5.26.Pig37°,Azm111°. Bes{ double
couple. M15.3-10'8Hm, NP1:45181° 68" 467", NP2 9:24° §82°197".

{348) kran

I 01085109567 JI0.57N: D40 50.38E, 032 48,74 47b49s 109 294
1 010851022 30.20N 50 44E 10 5.2b §195i008s
I 010851088 e 54N 50 40E 42 48b4d7s

b 01p8st 213 30.99N S0.47E 122 41b

Felt al Nurabad and Yasuj.

(2) Sauthern Alaska

T 011030026022 60.95N,.024 150.26W,.050 130,18 4.7h 199 G150
I 011 300e 60.20N 153.30W 106 44b 19510422
I 01130047 60.04H 153 27w 1e 48b

I Ct11 30059 €0 43N 153 411w 145 46b

Adter AEIC.

[AEIC). Felt =11l MM al Kasilof and Part Graham; 1] MM a1 Homer and Kenal,

(243) Taiwan region

I 01 915316, 4 221N 1 121.8E:.14 7:19 6 0-2
| 0t 1153136 22 08N 121.75E 12 hE:TS T95i0124
Frlt B0 D Laryw

(228} Near east coast of Honshu

I 011230055035 40.05M: 022  142.74E+.044 44,31 51bd.7s 253 1-154
I 01123102 A0.01N 142.63E 44 526478 1195i0133
I 01 1230043,.1 40.07H: 00 142 76E .01 251 49

I 011230053 40.05M 142 69E 42 L2b46s

1 011230057 40.09H 142 67E 46 5.6b,4.Bs

] 0y 23907914  4006H 142 67E 15

o noz 39,994 142 G3E 64 43b

Feil 1z11 J Monoka

M5 2(HRY)

Fell 1=(11 M4 af Misawa

Centtorf moment Iensor solution, Data used: GSN; LP body waves' s14,c20; Halt
durabon: 130 Momanl lensor: Scale 10%F0m; Mol 913 60; Mag-0.23¢ A19; Myg-16B+ 50;
Mm5 0841 29, My3.2241 70, Miy-19%2 72 Panoignl Axes: T 6 2715 Arm?; o
O5T.F112° Azni2157 P -6 B4 Pig3” Arm136°. Best dounbe coupla Maé A 10MHm, NPT
&8 AI6 1087 HPZ 0557 /80" 11037

(40} Cafitarnia-Mevaga berder region

1 01 1459 43.2:41  35.95H, D41 114.86W..046 5 27 2-r
t 1 14 59 430 35.96H 114 BAw 5 19510150
ML 36 (GS) Felt 1=[1 MM at Boulder City, Henderson and Synrise; 11 MM al Las

Vnqas, Nevada.

{211} South ol Honshi

| 0115 31 414,41 32.8IN,.032  140.24F, 033 130:29 494 296 0-161
[ 01153 403 32 66N 140 NOE 129 Sk T95i0158
! 0115 31 404, 3 32.76 02 140 32€, .02 13 52

[ 0115 31 411 32.65N 139 908 128 51h

| 0115 31 414 29 140 43E 132 52b

I 011531459 32,674 140.00E 123 4.5h

Folt 111 ) Hachyn ima

{243} Taiwan tegion

I 02013480,16  24.8N,.14 122 40E, 066 0:16 3% 146
1 0201342688 24 51N, 07 122 28E+ 06 20 38 19560219
1 0201 %4 397 24 TIN 122.16E 4 36

Felt 1:11 J

(244) Taiwan

I 020100016 245N 121.87E 1 2.6 195i022
Falt 191

{29) Washinglon State

T 020410 124:63 46.76N, D17 122.37W, 03 15.57 0 04
1 2 04 10 130 45.75N 122 36W 19 faslo24r
Aller SEA

B0 33 (SEA) Fell 1=1¥ MM a1 Efbe and Minesal [IF MM at Cinebar and Sever Creek.
{318) Pyrenees

I 02 05 58 195,58 43.2IN, 052 0.40W: 061 10 18 0-4
i 02 0558202 431N 04w 26 19510264
I 820558202 42 994 041w 10

I 20558 207 42.99H 94w 5 25

Felt 111 MSK Ossay Valiey

42 a-BTH)

{115) Pery

I 020645 183,81 12935, 092 159w, 10 13 ] 1-8
1 N9 ft Aanm 17 D [T ar Aanue EYY P .

NEKC

I15C
WEL
WEL

ISC
JMA
MOS
NEIC
ErC
JMA

I5¢
AP
ISC
TAP

15C
EDC
JHA
JMA

15€
MOS
NEIC
A
EmC
JMA

I5¢
TAP
TAP

TAP
TAP

15C

MEIC
GUC
EIDC
NEIC

TAP
Tap

ISC
AP
AP

TAP
TAP

NEIC
NEC
NEIC

I5C
A0S
An
HEIC

HRAVD 1

EDC
HEIC
HEIC

32
Felt 1=H MM a1 Chincha Alta and 1} MM ab Piseo.
{159} Notthisiand, New Zeatand
I 0207 41 45.2, 45  39.285,.036 115,37, 062 1963 32 -4
1 020741459 %305 175 ¢1E 12 41 9510272
Fell 11V MM 2t Ohakune and Mount Auapehy
(228) Near east conast of Honshu
I 02164216339 40.13N. 04 42.65E, 057 41,36 46b 120 187
| 021642363,2  40.15N..0t 142 S4E, 02 34,2 44 19510336
I 021642365 40.18N t4261E 52 49
I 021642367 40 17N 142 5SE 49 4 By
| 02 16 42 400 40.14N 142 50£ 82 3.8b
Felt =11 .} Monoka
(243) Twiwan region
I 0302228,0¢ 24.5M, 15 132.26, 42 2T:29 S 1]
I a30222 407 74 ABN 121 B7E 1o UK ™5i0426
Poorly determined
Fell 1-11 )
{233} Near south coasl of Southern Honahu
I 0)0409493, 72 MO06N, D32  135.20E,.027 1260 ¢ 62 05T
I 010400479 M N 134.75€ 0 43 79510436
I 010409492,0 34 09N, 00 135.15€4.00 132 la
Frlt 1=fIr J Wakayama
{224) Hokkaide region
1 030442342,37 42.22N:030  142.26E, 061 2.7 45h 95 0152
1 030442235 42 22N 1HIZE 75 49 T95i0442
1 0d0t4242 42 25N F4I1TE 70 47
Po030442347:2 42 26M. 02 H316E. 01 6542 42
1 03104 £2 255 42 38N 143.02E 59 x4
Fell I=11 J Utakawa
(243) Taiwan reglon
I 0307200719 23.00H, 085  121.5E..24 1618 L] (]
I 030720067 2303N 121 39E 22 350 950457
Felt [z1t J Chengkung
(244) Taiwan
I 030855433 24 45N 121.85E 1 2,80 195i0469
Falt 1=10 }
{136} Central Chile
b 03 124654.4,.72 35115, 059 T1.00W, 082 9054 48b 75 1183
1 0312466547 35125 007w 1] 4 8b Y9sioso7
| Q11247002 H TS W 51 4 80
I 031247077 36.465 T2.67W m 44y
Frlt in the Linares-San Femando-Valparaise area, Chile.
{244) Taiwan
I 0316 15367 24.46N 1H9tE 1o 2.8 18540516
Fell 1=t J
[244) Thiwan
1 01165524416 23.24N. 0BG 120.3E4 15 12 [ bt
b 631655221 23 28N k2019 12 an 195i0547
Fall 11 )
(244) Taiwan
F 031821496 24 44N 124.8%E 12 2% 9510556
Felt =101 J
(500} Centrad Toxas
| 0404 46 140 29.45N 96.95W s 56
Hon-instrumental 195i0616

{MACHD). mbl g 2 7 {GS) Feli i1V MM at Shiner, Alsc lell in the Haflehsville area
{T) Andreanof 1siands
I

04 02 47 28.94.19  51.55N. 042  173.66W,.032 47, 6° 535b49s 377 2180
i 040247257 51.09N 17347W 3 §.7b.4 9% 19510618
1 o4 0247270 51 6OM 1730w ] S54b51s
Iood02 47272 51 56M 173 605W 1 5 5b.4 Rs

D4 0247292:6 S1.70H, 06 173 39W. 08 15
[ 040247299 51 60N 172.72W 42 4.9
Mw5_3{HRY}

MU 1 {PM&), Felt 1-111 MM on Atka

HAVD Centioid moment tensor satuion. Data used: GSN. LP body waves: s47.¢50: Halt

duralion: 132 Moment tensor: Scale 10'FNm; Ma? 045 30 Man 6 5134 3 May-1 514 30;
Muah AR50 Mip3 4921 36; Moy-4.931 45 Ponopid Aves T 945, Fig?0" Aem3277 N
1.07.1%0" AriS8™; P -10 52,P1g20° Arm148°. Best double couple: Mp1 Dx b01Tm, Hety
$3739°,625°, 191", NP2 45587 565" 100",

{139} Mendaza Provinca, Argentina

ISC 1 0405238 57,22 31.455, 051 £8.02W,.083 1416 18 1-4
NEIC 1 040538560 33435 68 21w 5 19510641
GUC 1 0405235098 33405 68 SeW 2z 4.3
NEIC Less rehable soluhon
NEIC Frht 11 MM at San Carlos.

(228) Near eas!coast of Honshu
ISC 1 D4153652.1,37 IT.9IN 025 §41.95E,.055 90,34 45b 46 1146
MOS 1 041536500 38 158 141 B9E a3 L] 510689
HEIC 1 04 15 36 52.3 38 03N 141 BAE BB 16b
JMA 1 0415 06 532..9 37.98M, .01 141 BJE4 02 872 46
EIDC 1 0415 36 551 793N 141 ME 97 42y
JUMA - Fel 1=1f J Ofunalo, Ishinomaki

{216) Marianas
ISC 1 22145015 13.08N, 099  145.3€, 27 68,98 41b 13 1185
HEIC I 0422 14515 13 09N 145 19€ H 4 4h 195i012%
EBDC I 042214538 13.08N 145 30E B3 A0
HEIC Less reliable sohtion,
NEIC Felt 1=V MM at Agal, Andersen Air Force Base and Yona; Nl MM al Agana,

Mangilag, Potls Junction, Tamuning and Tumon, Guam

{244} Taiwan
ISC 1 0422 14541, 84 24.99N: 068 121.9E:.17 99:77 4 3b 16 0-82
BIL 1 042214504 24 BIN 121 92€ 26 Iqd b ™m0z
TAP | 04 22 14558 24 96M 121.70E 92 45
B Msls
TAP  Fel I-11 J

(221} Kuwril Islands
ISC 1 04214 414,57 €216N. 032 147.49E4.047 45:52 S1bA7s 297 1952
MOS 1 042314 k0 43120 147 89E kx] 59nh4 Bs 195i0725
Al 5 423124417 43 134 147 44E 49 52h4 68
NEIC | 042314420 43 25N 147 45E 49 53bd7s
EDC I 042314438 41 MN 147 29€ 57 45
JMA T 042314443,) A3 13N, 03 147 27E4 03 44 52
HIWD T G4 2314 460,85 43 36N, 05 147 BIE. O7 2L
MOS  Fell 1=V-VI MSK Malokunt sk, 1'v Mendalesva, Golovming, 1l Birevesink, 1l Kyl o



Explosions

{479) Colorado

1-1895- vy

1SC ) 0112 41 188,77 3BA6N. 091 107.39W..065 [ 16 1-6
HEIC 1 011243193 887N 107.45W 1 79510135
NEIC - Wi 3.0{GS), Coal bump or rockburst in coal mine in the Somerset Field.

{548} Poland
waR 1 021200553 50.4N 18.8E 2.9 19510298
WAR Mining induced

{536) Sweden
BER 1 021352548 678N 203E 15 2120 19510312
BER Possible explosion '

(548) Poland
ISC 1 0304321528 51.5N.20 15.9€,.15 [ ) -3
ISC  Probably muning induced (after BRG} 19510440

(548 Poland
15t 0313 1207,25  50.IN.f8 18.9€:.17 0 [ 14
WAR | 031112083 50.3N 18.8E 2% 19510591
WAR HtAining induced

(548) Poland
1SC 1 04 0B 42T 505N.19 19.0E,.20 [ 7 14
WAR | 0408 452 502N 18.9E 28 9510681
WAR  Mming induced

[548) Poland
1SC 1 051001 A8 50.2N1.15 19.2E:.17 o 9 1-5
WAR 1 05 50 31 480 50.2N 19.1E 3.2 19510794
WAR  Mining induced

{235) Ural Mountains region
5C 1 051245 595,26 59.61N..042  56.62E..070 0 47b42s B4 3-149
MOS 1 051246 003 5%.54N 56.54E 10 50b 195i0809
NEIC 1 051246014 59.60N 56.65E H 48b
EIOC 1 051246012 59.52H 56.31E [} a4h
HEIC Possible implosion al the Sitvind sall mine near Sobkamsk. The ventilaton systems al

the mine were desiroyed, hydrogen and methane gas buil up, then exploded, causing

a fiwe that bumed lor 3 days, Three metres of sudace subsidence occurred over an

area of neardy 1km?. Felt 1=V MM al Solkamsk.

{515} Southern Norway
BEA 1 05 1415528 583N 6.2E 3 21 9510816
BER Erplosion

{548) Poland
1SC b 0519 17 d3.7:47 SLEON.O40  16.19E..076 0 T o
MEIC 1 0519 17 450 51.66N 16.15E 10 19510847
EDC ¢t 051917 464 51.56M 16 16E 0 251
WAR | 0519 17 48 91.54N 16.07E 33
HNEKC ML 38 (GAFY. 27 (VIE), 35 (MOX).
WAR Mining indured

{543t Germany
ISC ¢ 07183521.2:89 51.66N, 083 7.82E4.070 0 17 05
BUG 1 071835211 517N 1.8E 1 22 79511300
NEIC I 07 1B 35221 51.71N 78IE 10
SIGRFI 07 18 35 226 §1.60N 7.75E | 20
NEIC M2 SIDBH), Me2 B{UCC), Less rehable solution. Probably miring induced {alter SZGARF}

(548) Poland
I5C | 0802460336  516H.27 16.0E,.18 L} [] 1
HEIC | 0B 02 46 036 51.20N 15.86E 10 73511350
NEIC Less reliable solution. Probably mining induced {alier WAR)

{548) Poland
ISC 1 0922174244 515M. 25 16.0E+.28 0 & 13
HEIC 1 (092217443 51.36N 16.17E 10 19511658
NEIC Ponor soluhon. Probably mining induced (aller WAR}

(543) Germany
1SC 1 101852 254,89  51.52M. 064 8.9E:.10 0 03
NEIC 1 10 18 52 26.0 51.52N 6 B5E 5 TISTH
SZGAFIL 10 18 52 281 51.46N 6.95E 1 19
NEIC M2mUCC)
HEIC Probably mimng induced.

(536) Sweden
15¢ 1 110 47 50110 67.72N. 084 20.3E.,. 31 ) 7 -8
EIC 1 110347 54 4 6776 20 JUE 0 L pa511852
BER | 11 03 47 6.3 67.9N 20.3E 1] 2a.240
BER Pichable erplosion

{542} Germany
15C 1 1110561313  5047N.088  122E: 14 [} 7 01
SZGRAF 1 11 V0 56 209 50.50N 1219 10 (N7 1951130
15C  Poordy delermined
SIGRF Probably mining induced

{536) Sweden
IS¢ 1 11 18 04 31.1. B9 66.97TN+ 076 21.9E:+ 25 0 8 21
EC 111804322 67.10N 21 O0GE Q 19 19511949
HEIC | 111804323 6C 97N 211k 10
BEA 1 111804 382 672N 20.3E 12 27
NEIC Less rgliable solubion. Probable expiosion

{536} Sweden
GEA 1 12 00 20 466 67.8N 20.2E 0 1.50 15511978
BER Picbable explosion

{548} Potand
1SC 1 1310 08 234,65 S51.68M..050  16.12E+.079 0 18 118
NEIC | 131008247 51 66N 16 ME w0 195i2198
EWC & 131000254 51.62N 16.14E 0 2%
VAR 1 131008276 51.5N 6.1E a0
HEIC M3.0{MOX), Less rehable solution.
WAR  Mining induced

(548} Poland
ISC 1 131511 34,53 519N:.30 16.2E+.29 0 24
ISC  Probably nuning induced {alter BRG) 9512232

[(548) Poland
1SC 1 15 1353354,57 5187N.O46  16.07E.080 0 b 22 160
HEIC 1 151353263 54.6IN 16 25E 10 1195i251%
EOC 1 15 13 53 36.9 §1.56N 16.25E 0 24
WAR 1 151353092 515N 16.0E At
NEIC My 8iCLLY, M3 AIGRF)
WAR Miming induced

[379) Mear south coast of France
15C 1 16 06 53 334,72 4D44N: 040 5.49E+ 065 0 2 03
ISC  Prubably muning induced {aller LDG) 73512616

(525) Southern Horway
ISC | 117 20R4 SBSH.SI 6.3E, 42 0 5 1.2
Wt W, 14 17 RA HA M HhE i} FALH Tasiz6h6

PROBABLE EXPLOSIONS

ISC  Poordy detemined
BER Explosion
{548) Poland

ISC | 170940 07.0:.56 51.68N. 045
EDC | 170940082 51.56N
NEIC 1T 170040085 [ FL]
WAR | 170940 116 5tAN

16.11E:.064

16 22E

[1%::13 t
16.1E

oo

NEIC ML2.D{MOX), M 3.4[VIE), Less reliable sohstion.

WAR  Mining induced
{548} Poland

5C 1 171822 35.0.65 51.66N.050
EIDC 1 171822256 51.52N
WAR | 171822378 515N

NEWC § 171822435 S1.18N

WAR  Mirning induced
NEIC M2 GIMOKX), Poor sohution.

(548} Palsnd
ISC 1 18003519.6.73 SL.TIN. 054
EDC 1 180025206 5157N
NEIC I 180035253 51.74N

I6E
HEIC Less refiable solution. Probably mening induced (aller WAR)

(543) Germany

SIGRF1 18 07 06 440 5148
SZGRF Probably minng induced

{646) Northern Norway
1ISC 1 131159 4810 66.43N: 075
BER | 1811 59 480 G6.IN
EDC | B 1159520 66.30N
BER Explosion

(379} Near south corst of France
IS¢ 1 181949 468,76 AJ.4&N. 04T
ISC  Piobably mmng induced (ater LDG)
(548) Poland

15C t9 15 51 28,40 51.5M: 29

1SC  Probably mwmng meduced (aher BRG)
(548) Poland

ISC 1 201229 40.,22 S0.5N. 17

EIDC § 201229406 50.36N

EIDC Probably minng nduced (aher WAR)
{535) Southern Norway
BER 1 201421078
BER Explosion
{54) Germany

S8.4N

IS¢ 1 210658 145,69 S1AIN:O56
NEIC 1 210658153 51 49N
G | 210658169 515N
SIGAF1 2106 58 195 51 42N

16.16E+.0B9
16.J6E
16.1E
15719E 10

oo

16.2E,. 11 0
16.45€ 0
16. 10

10.50€ 1

14.6E,. 31
14 3
1%.65E

[~ X=0-J

SATE. 070 [}

NEIC ML 27 (DBN), 26 [BNS). Probably mining induced.

{548) Poland

ISC ) 21 07 40 267,86  50.39N..051
EIDC | 2107 40 285 50.30N
WAR | 2107402300 5028
HEIC I 21074002 ELREL
WAR  Mining induced
NEIC M3 MCLL), Poor solution.

(548) Poland
1SC § 2013 0049.9:52 S1.7IN.042
HEIC T 211300507 51 67N
WAR | 211300542 515N
EIDC 1 21130054R 51.75H
NEIC M_LIHVIE), MuaoiGRF)
WAR Mining induced

|S48) Poland
1SC 1 2317200523 SO04ANs Y6
EIDC 1 231720055 50 29N
NEIC | 231720066 50 46N
WA | 231120079 50.2N
NEYC Less rchabte sohubon.
WAR  Minng induced

{543} Germany
BUG ¥ 232016149 S1.7N
SIGAF1 232016 169 51 67N
BUG  IMiobably mming induced

(543) Germany
1ISC 1 2323 48 38:31 518N, 28
BUG 1 202346280 517N
SIGAF1 23746 017 51 67N
BUG Probatly mining induced

(536) Sweden
BER [ 240030092 ET.BN

BEA  Probable explosion
{547} Caech ond Slovak Republice

1I5C | 24 02 52 06:25 S0.1M: 12
SIGRFI 2402 52082 50.18N
SZGAF Probably mining induced

{548) Poland
ISC 1 2409243902 $1.6N.19
WAR | 240924418 5158
NEIC | 2409241470 §1.36N
WAR  Mining induced
NEIC Poor sohtion.

(536) Sweden
BER | 26 00 20 17.2 619N
BER Probable explosion

(548) Poland
IS¢ | 26 0536 45.7..54  51.70N..043
NEIC | 26 05 36 481 £1.59N
EIOC | 260506494 51.74N
WAR 1 2605 36 50.4 St 5N

NEIC Less relable sriuton.
NEIC ML 18 (GHF), 37 (MOX), 2T {VIE)
WAN Minng induced

[547) Crech and Stovek Republics
I5C 1 260833434, 77 505tN. 048
SIGHF I G 0B 13468 S0 47N
SO Panbyably pupdsesn

16.0E..17 L}
19.0E: 46 0
19.07E 0
€5E 0
E6BE..078 0
6 GOE 5
69E ?
6.96E 1
19.0E, 11 0
19 13E 0
18 9E
16.82€ 10

16.18E, 067 0

15.28E W
16 1E
15 B0E FL
18.9E, 43 [
18 4E 0
18 83E 10
18 9E
1.3 1
THE 1
TAE: 17 0
79E 1
793E 1
20.3E e
HLIE: 37 o
14 (8E
16.0E..16 [}
16 1E
15.75E 10
20.1E 0

16.16E4.071 0

15 20E 10
15 89E 18
16.1E

14.01E, 024 ]
14.10€

82
29 118
20 195i3108
30
1@ 18
3513229
28
1" 2-18
23X 19513302
14 19513357
[ o7
20 19510297
150
20 ]
953476
] 11
19510626
T 119
2. 1513773
1.% 19513790
o (33
19513508
ik
P
% 112
Zh 19513916
n
3&h I’ 160
sk 19513965
kL]
25
10 142
26 9514300
27
20 Tasid10
20
L] 15
21 as5ia349
21t
.20 79514756
? 02
2.0 9SS
? 132
26 1514400
1.8.2.20 7954555
35b 1% 160
36b 195H 689
24
32
H ] X}
2R 195idT10
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SEISMIC REGION 1.
- ALASKA-ALEUNIAN ARC.
{1) Ceniral Ajaska.

1 010546 30.7..73  63.02N..027  151.14W,.083 1184
1 010546 205 B3.26N 151, 14w 9
M3 RAEIC), Aher AEIC,
I 02 03 25 544,35 6I52N..034 145.91W. 092 123
1 02 03 25 55.0 63 51N 145.93wW 123
Aher AEIC
| 02 04 09 24.7. 91 630N, 03] I50.4W.N 17210
I 020409250 632N 151.25W 12
M, 2 B{AEIC), My 3 2(PMR), Aher AEIC.
1 0207 46 46.0..77 EI6ON,.032  150.76W. 086 1,59
1 020746473 63 55N 150 66w 13
M3 1(AEIC), ML S{PMR), Allar AEIC.
| 02 08 46 03,12 63.28N. 038 1501.2W..13 $.10
] 02 08 46 026 627N 151.21W 12
ML2 5{AEIC], ARer AEIC.
I 0218 31 00:19 B2ATN.O72  152.6W..18 164,19
| 02831 027 62 47TH 152.73W 140
Aher AEIC
1 03 1820352:232 63.27H:.029 150.40W. 083 122
| 031820360 61 23N 150.47W 122
Alter AEIC
i O 1407 529,76 6IITNL.OAL 150.0W..12 1301
1 14075486 63 14N 150 44W né
Aler AEIC.
1 08 21 00 134,57  6.70N:030 150 64W. 084 146,88
I 082059100 58.28N 159 43W 157
1 082100157 63 20N 150.59W 128
Aher AEIC.
1 082336 161,64 6244N.032  145.35W, 034 69415
i 08 2136167 62 41N 143 45W n
Aher AEIC
] 09 17 24 34462 220N (23 140.40W, 057 T4
i 0917 24156 62 228 148 47W 27
M2 HAEIC), Alter AEIC.
I 100846 54,16 B3.I7TN.OTS  146.TW,.37 X ]
I 100 46 542 63.76M HIw k]
M 2 HiPMR), Less rekable sclunon.
| 102) 30 238: 74  62.71M, 032  151.0W..11 1112
| 10 23 30 252 62 70N 1510w 92
Aher AEIC
I 1107 42 384477 BISENLO2T  151.01W..082 .56
I 110242388 S 48N 150 96w 3]
M2 HAEIC) M3 3(PMR), Aliler AEIC,
| 1305 45 45.5..70 6251, 030  150.76W. 096 12113
| 13 05 45 465 625N 151.90W 105
Aled AEIC.
i 1315 59 282445 61.34N, 030 151.32W: 096 ]
I 111359286 633N 151.27W 9
M2 B(AEIC), M. 3 B{PMR), Alter AEIC.
I 1320534543 1IN 04 151.4W.:. 11 14:10
L 120534458 61 41N 151.42W 1%
M2 G{AEIC], M3 O{PMR), Alter AEIC.
] 14 07 31 0810 62.81N1 068  159.9W. 20 10
I worziose 62 94N 159 73w 10
My 3 2|AEIC), ML 4(PMRA), Aher AEIC.
I 1412 20 450,74 6341N,.D6t  150.2W: 14 3
I 1504 46 440,67 62.90N.DI0  149.60W. 093  102.13
1 15 04 45 453 62 88N 149 57W 85
After AEMS.
1 1809 22 14.4:2V  BZ19N..020  150.3IW. 050 6949
1 1809 22 057 6201N 150.96W [+
1 180322156 62.15M 150 46W 60
M3 HAEIC), M4 D{PMR}, Aher AEIC.
1 (81005 54.8:99 6J46N:.030  151.02W. 095 4L76
[ 18 18 05 552 53.45N 151.02W 3
M2 SAEIC), MIO[PMR), Aher AEIC,
| 1915 34 220, 65 6).4tN.045  151.9W, .00 7
I 1915 34 220 63 19N 151 92W 7
M 2 S{AEIC), Aher AEIC.
| 21 08 34 506,73 61.JIN,O26  151.15W. 081 1E,8.3
| 21 08 M 506 63127 15).09% 13
M3 O(AEIC), Mi3.6(PMA]. Aller AEIC.
1 2 10 3% 54401 624N K5 151.1W, 11 95,16
3 22102253 62 JAN 151 O8W 13
Aftur AEIC
1 22 16 08 57.2: 55  62.51N..0J1  149.77W, 078 76413
I 21608583 €2 49N 149.79W &5
M3 O(PMR), ML D O(AEIC), Aler AEIC.
1 2311 25 0.0 57 GA94N. (45 148.97W, Q8T 24,64
1 23 11 35 015 64 92N 148.93W »
M2 BUAEIC), MU32(PMR), Aller ABIC.
1 24 01 18 594, 50 65BN, 023  149.91W. 075 147,81
1 240119008 158N 149 HW 140
Atter AEIC.
I 2408 48 250,86 64.90N..003  146.6W. 10 665
1 24 0848 254 64 85N 146 62W 12
Alter AELC.
ML 29 (AEIC} Fell i=V MM a1 mde 22.5 on Chena Hol Spnngs Road.
1 24 12 57 416,72 6LISN.O27  ASLATW, 042 18,82
| 24 1257 414 B32TH 151.04w 1
M2 2{AEIC), ML3.1{PMRA}, Alles AEIC.
H 27 0523 155,49 EJOTN. 026  150.90W.075 142,86
1 2705231110 63.06N 150 99w 130
Aller AEIC
| 27 14 04 24754 63.2TN..029  149.81W. 087 114,10

1-1995- vi

N 4Afng

58 C17
19510050

50 4
19510239

43 L)
13510246

AT 016
19516273

n 03
19510280

N 1-2
19510359

&1 0-5
19500555

41 05
q45i0682

1 G
19511477

7 ]
19511501

70 oS
19511616

) 1-5
19511672

S0 05
s

66 0-5
11951184

&1 16
Tesizir0

kL) 14
19512269

35 05
y95i2215

2] 2%
19512335

17 2-3

19512459
111 146
19513330

45 05
19503460

Fi 13 ]
19513621

66 017
9513821

kL 03
119514102

41 03
19514141

3 05
19514267

86 016
19514359

3 05
9514392
6 05
954416

92 016
19514823

85 D&

NEIC
NEIC
isC

NEIC
NEIC
I5C

NEIC
NEIC
NEIC

I5C
NEIC
NEIC
ISC
NEIC
NEIC
ISC
NEIC
NEIC
I5C
NEIC
NEIC
ISC
NEIC
NEIC
]
NEIC
NEIC
ISC
HEIC
NEIC
I5C
HEIC
NEIC
15C
NEIC
NEIC
15C
NEIC
NEIC
I15C
NEIC
NEIC
IS¢
NEIC
HEIC
ISC
KNEIKC
NEIC
Is¢
NEiC
EIDC
NEIC
IS¢
NEIC
NEIC
I15C
HEIC
NEIC
I5C
EiDC
NEIC
NEIC
I5C
NEIC
HEIC
IsC
NEIC
NEIC
L]
NEIC
HEIC
IS¢
EIDC
NEIC
NEIC
NEIC
I5¢
NEIC
HEIC
I5C
HEIC
EIDC
NEIC
ISC
NEIC
NEIC
15¢
NEIC
NEIC
1943
NEIC
NEIC
IS¢
NEIC
NEIC
ISC
NEIC
NEIC
[
HEIC
NEIC
I5C
NEIC
NEIC

REGIONAL CATALOGUE OF EVENTS

I 271404 260 63.26N
Aher AEIC.

I 302028 04.95.45 62.95N..025
I 302028053 62.95N
Atar AEIC.

1 21 0950528:46 64.71IN:033
1 31095054 64 70N
Afier AEIC.

149.75W

150.61W,.073
150.89W

147.43W..075
147.38W

102

126:8.1

14

ALETR
12

27

3.00

S1/G1

19514876

87 116
195i5 M1

42 05
9515435

(AEIC), ML 32 [AEIC), 3.4 (PMA). Fell I=Ill MM al Eiglson Air Force Base. Aso letl

al Faibanks and North Pole.

I 3tI041 1815 61.90N..027
I 041178 £ B6N

ML2 B(AEIC), M3 O{PMA), Aller AEIC.
010440 140,47 62.64M..027
i O10d40 148 62.62N

M2 B{AEIC), Atler AEIC,
0 0310231514

Il 031033158

M2 5[AEIC), Akor AEIC.

62.36M: 0M
63.32N

I 0314 25 365, 54 63.09N. 04
I 03 14 25 480 63 06N
ARer AEIC.

Il 040810378, 83 62.26N.039
Il 040810299 62.29N
Aher AEIC.

i 04215030442 63.5IN;.032
I 0421502306 63.51N

M2 S{AEIC), Atter AEIC.

Il 0421 50 55.8: 88 61.54N,. 04
il 04215050 63.54N

ML2 G{AEIC), MLI.I(PMR), Alter AEIC.

Il 050221367.86 62.76N.084
n 050221385 €2.77H

M2 9(PMRy

[ 06 004352.0,92 62.75M:036
I 060043536 62.75N
ARer AEIC

0 07 2238 46:1.0 £3.19M,.086
il 0¥223B452 63 18N

M2 1PMR)

Il 08041904821 E24IN. 022
Il 080419059 62 380

MLI J(AEIC), M3 S(PMA), Alier AEIC.
Il 091258 24047 62.06N. 028
0 091258258 62.034
Aler AEIC.

I 1012 44 270,35  62.0I4. 013
101244273 52.00N

ML2 6{AEIC), Aller AEIC.

il 102118 245.25 62.12M. 022

I 192118266 52.05N

I 102118290 62.27TN
Afar AEIC.

M 111 1054.2,.63  64.98N..050
1110539 64 97N

M2 G{AEIC), ML2 9(PMR), Alier AEIC.

Il 120627 04.4,.74 6).25N.. 04
I 120627063 63.22N
Aher AEIC.

1121450 30.0: 31 62.16N. D)1
It 121450 314 58 33N

I 12 14 51 342 62.14N

MUY 4{AEIC), M3 S{PMR), Aller AEIC.

U 15 0153 56.5..5¢  62.60N..028
I 150053568 62.59N
ARer AEIC.

H 16015318:20  61.24N..046
U 160353172 63.23N

M2 B(AEIC), M3 1{PMRA}, Afler AEIC.
I 17 07 00 16.7,.87  61.40M..033

Il 170708160 63.39N

ML2 S(AEIC), ML3 G(PMA}

I 171900 54.9..21  62.97N, (22
I 171900 504 62 B8N

It 171900559 62.96N
Afler AEK,

(AEIC). Felt 12111 MM al Skwenina.
1 200714 482,57  62.94N..033
1 2007 14 4822 62. 1IN

M3 O(PMR), MLI I(AEIC), Alter AEIC.

11 201135 56.4,.73  63.3IN..029
I 201135563 8327M
It 2011 36 141 63.42M

ML3 S[AEIC), MC3.T(PMA). Allar AEIC.

U 2012014 228,68 6107TN. 032

i 261314245 63 05N

Aler AEIC.

i 2020 18 45,52 62.43N,.026
il 202018 472 62 ATH

Ahar AEIC.

I 23115254010 B 1BN. 051
i 231352562 63.16N

Aher AEIC,

o 24 22 46 50.1..58  62.20M, 032
il 242246517 B2.30N

M2 6(AEIC), Aher AEIC,

I 26 04 23 47.2,.52 62.06N..037
2604 23 481 820N

ML2 5(AEIC), Aler AEIC.

I 26 0947 24.2: 62  62.90N..029
Il 2609 47 256 62.91N
ANer AEIC,

Il 270926 506:68 E3.16N. 032
M 270926522 63.14M4

Alter AEIC.

H7.3IW..07¢
147.37TW

149.10W, 074
149.10w

1514We 11
151.39W

150.39W,.097
150 46W

151.39W.. 093
151.33W

150.67W, 088
150.72W

150.7W1 13
150.70W

151.5W 17
151.55W

150.8W,.12
150.82w

151.2W,.19
151.07W

149.51W, 059
149.56W

151.42W. 075
i51.40W

149.49W; 061
148 52w

151.12W..069
151,10
150.40W

140.98W,.095
149.05W

150.42W,.092
150.4BW

148,06W. 068
155.52w
148.11w

149.58W:.079
149.67w

154.4We. 14
154.23W

151.3W 11
151.25W

150.78W, 063
151.18W
150 81w

150.03W, 077
150.8TW

151.11W,.086
151.00W
148 860

15041%.092
150.37wW

151.3TW. 077
1514w

150.9W. 15
150 76W

150.82W..078
150.93W

150.29W. 076
150.20W

150.74W.. 092
150.76W

150.31W,.098
150.38W

T:13
[3

7812
62

Ll
4

12311
106

10314
84

H
5
h1s
7

13
33

116.14
164

3
3

0,98
59

96,98
B0

13,20
42

84:4.5
13
"

26:6.9
Fal

14112
123

k1]
¢
3a

86:11
ke

.22
16

17:9.4
10

17,29
=]
110

1113
58

17,81
8
a7

12111
102

MAeN
95

144,14
[k}

711
69

67.13
58

&
102

13011
112

4.1b
18b
4.0b

4.0t
i26

44
15
42

2.9
270

50 17
19515445

52 o5
§95ii0020

45 05
$951i0378

53 05
195i0394

a7 14
feslindea

0 0l
195li0578

20 ®
feslios 77

9 11
19510604

0 05
195li0798

10 23
Y95l1688

81 -3
195ii1738

64 o6
195i216%

47 04
%95ii2531

104 049
19512626
25 o5
Losii2r48

56 L]
1195ii2927

90 o
N95lilo1d
H oS
{95iid547

24 14
195ii3750

a6 0-3
19503968

124 1-80
195ii4048

50 o4
4514415

57 045
11951i4438
5 05
195114455

7 19
1195il4506

25 03
11950i4940

S0 o4
fi8s5iis197

L) -6
fi95iis42

61 15
feGiisas0

51 05
fl95ns588



Names:Aachen

Station Name

Aachan
Abant

Aba shiri
Abashid 2
Abasiumani
Abborrdsen
Abéché
Aberdeen
Aberloyle
Abha
Abington
Abiske
Abou Koot
Abou Rabah
Abra de tiog
Abl 'Aiish
Abu Hadid
Abu Simbel
Abuyama
Academy
Acapulco
Acallan
Achnashellach
Acoyapa
Aclon
Adagdak
Adak

Adak

Adak Island
Adamil

Adams
Adana
Adana

Addis Ababa
Adel
Adeladia
Adetaida
Adetaide
Adelanto
Adéhe

Aden
Adirondack
Adoba Creek
Adobe Valey
Aeknabara
Alareaity
Aliamaly

Alil

Agatyk
Agana
Agarata
Agassiz Lake
Agenahambo
Aggia Anna
Agin

Agios Georgios
Agra

Agram
Agrihan Island
Agron
Agualva
Aguascalienles
Ahua
Ahuachapan
Albelsy

Aida

Aidy
Aigutande
Aikawa
Ailbek
fAileron
Ainghou
Ainzon

Aini

Airport Hangar
Aisport Road
Al Quarda
Aizawd

Aizu

Ajiro

Ajmer
Akaike
Akcakoca
Akhatkalaki
Akitkeby
Akila

Akila

Akila 2
Akkeshi
Akkeshi
Akkus

Akola
Akpsombo

Location

Nardrhein-Westtalen, Geimany
Twkey

Abashitl, Hokkaidd, Japan
Abashill, Hokkaidd, Japan
Gruziya, GIS

Sweden

Chad

Scotland, UK

Scotland, UK

Saudi Asabia

Pennsylvania, USA
Sweden

Syria

Syria

Mindorg, Philippines

Saudi Arabia

Egypt

Egypt

Osaka, Honshil, Japan
South Dakola, USA
Guerrerg, México

Puebla, México

Scoltand, UK

Nicaragua

Onlario, Canada

Alaska and Aleutians, USA
Alaska and Aleulians, USA
Alaska and Aleutians, USA
Alaska and Aleutians, USA
Israel

New York, USA

Turkey

Turkey

Ethiopia

Oregon, USA

Calilornia, USA

El Salvador

South Austra¥a, Ausiralia
California, USA

Yemen

New York, USA
Calitornia, USA
Calitoinia, USA
Sumalera, Indonesia
Moorea, French Polynesia
Samoa Isfands

Saudi Arabia

Uzbekistan, CIS

Tripura, India

Alaska and Alectians, USA
Papua New Guinea
Greece

Turkey

Greece

Utiar Pradesh, India

Mariana Istands

Spain

Azores

Aguascalientes, México
Hawaii, Hawaiian Islands
El Salvador

Kamikawa, Hokkaidd, Japan
Okayama, Honshi, Japan

Cenire, France

Niigata, Honshii, Japan
Turkmeniya, CIS
Martinique

Hawaii, Hawaiian 1stands
Spain

Tokyshima, Shikoky, Japan
New York, USA
Calilornia, USA

Moroceo

Mizaram, India
Fukushima, Honshi, Japan
Shizuoka, Honshir, Japan
Rajasthan, India

Fukuoka, Kyoshd, Japan
Turkey

Gruziya, CIS

Denmark

Akita, Honshi, Japan
Akila, Honshi, Japan
Akita, Honshil, Japan
Kushito, Hokkaidd, Japan
Abashiri, Hokkaidd, Japan
Turkey

Maharashira, India
Ghana

1-1985- vi

SEISMOLOGICAL OBSERVATORIES
IN ALPHABETICAL ORDER OF STATION NAME WITH BASIC PARAMETERS

Code

AAC
ABT
ABJ
ADJ2
ABS
ABB
ABC
ABE
EAD
ADHA
ABG
ABK
KOOC
RABH
ABP
ABAR
AAHD
ASL
ABU
AY-
ACX
ACP

ACY
ACTO
ADB
ADA
ADK
AD-
ADI
ADI
ADN
ADAT
ADT
AAE
AOT
PADM
ADES
ADE

DRV
ADEN
RSNY
GACM
AVC
AEK!
AFR
AFI
AFIF
AGL
GUAM
AGT
AGAM
AGE
VAG
AGN
AGG
AGR
ZAG
AGRI
ERON
AGA
AGX
AHA
AHY

NED8

Geographical Co-ordinales
PR PRI

50 47N

5 05E
40 36 21N 31 19 15E
44 00 54N 144 17 OOE
43 50 30N 143 52 12E
41 45N 42 50E
57 50 42.0N 12 47 09.6E
13 49 38N 20 50 40E
57 10N 2 05W
56 11 1IN 4 20 24w
18 15N 42 45E
40 07N 75 08w
68 20 JON 8 49 DOE
33 29 230N 26 45 48 0E
34 26 07.5N 37 12 19.5€
13 26 384N 120 43 37.8E
16 56 31.2N 42 56 20.4E
23 44 46.8N 32 45 10.2E
22 20 13N 31 36 SBE
34 51 37N 135 M 26E
43 31 40N 99 06 oW
16 52 OON 99 55 00w
18 12 282N 98 03 J4.awW
57 29 596N 5 17 535w
11 59 S1.6N 85 13 J06W
43 36 A1.5N BO 03 45.3wW
51 568 50N 176 36 IW
51 51 46N 176 39 18W
51 53 01.4N 176 41 DA.OW
51 52 30N 176 40 45W
33 04 44N 35 13 30E
43 50 00 ON 76 07 108W
37 03 444N 35 21 180
37 03 497N 35 21 18GE
9 01 45N 38 45 56E
42 09 594N 119 54 12.0W
35 38 21.6M 120 51 51.6W
13 39 AN 83 21 30W
34 58 015 138 42 32E
34 33 228N 117 25 01.2W
See Dumont d'Urville
12 47 OON 45 00 ODE
44 32 54N 74 1 48w
38 52 22.2N 122 5t 38w
37 54 575N 148 43 57.0W
2 06 06N an 27 13t
17 32 185 149 46 40W
13 54 345 171 46 38w
24 06 03.6MN 43 10 48.0F
39 32N 66 54E
See Guam
23 50N 91 15E
60 09 15N 41 02 00W
8 48 405 148 05 5GE
28 18 57BN 22 54 06 QE
38 56 53.7N 3B 42 553E
39 01 20N 22 19 49E
27 08N 7B0E T
See Zagreb
18 43 59N 145 39 11E
37 01 06 TN 3 48 209W
J8 47 041N 27 10 235W
21 52 432N 102 18 03.6W
19 22 24N 155 15 54w
13 55 18N 89 50 45w
43 54 242N 142 38 46.0E
34 56 24N 134 10 O6E
Se Ay
46 25 12N 1 47 48E
38 01 1BN 138 14 X0E
37 55 494N 58 07 08 QE
14 48 Q30N 61 06 28 8W
19 22 00N 155 27 372w
41 48 50.4N 1 31 Dt 2w
33 47 30N 134 27 OGE
43 50 28 BN 74 29 40 2W
70 16 143N 120 01 31 BW
32 06 360N 6 30 J96W
23 43 12N 92 43 48E
37 MN 140 Q7E
35 02 36N 139 05 4BE
26 28N 74 J9E
32 42 42N 130 47 42E
40 01 276N 31 10 50.9E
41 24N 43 25E
55 06 50N 14 54 53E
39 43 06N 140 06 06E
39 42 S4N i40 06 12E
33 44 06N 140 D8 30E
43 01 014N 144 50 32 2€
42 59 462N 144 41 47 4E
40 47 04N 37 00 49E
20 07N " 0E
6 14 J6N 0 02 25E

Alllude
m
179
1794
38
180

239
550
i
250
2200

385
1120
738

200
610

1250
330

360
259

115
470

137
150
150
2442
1370
471
1200
655

356
985
2225
840

06
950

17
1024

760
914
540

— 183

2%
13204
80

1070

260
170

360

678
879
1524
440
180
564
930

750

Network

WWSSN

WWSSN

WWSSN

Remarks

Closed.

Correclion to laldiude Nov 1994. From tg9t.

From 1594 §1 10.

Ciosed.

Closed. From 1880110 1991,
Closed From 1965to 1968 V1

From 1969.
From 1988 X1.

Closed.

From 1994 X11.

From 1894 XII.

Closed. From 197610 1977V 22
From 1996 111

From 1975 X.

Moved 1975:04:11, From 1966 Vi1 08.
Closed. From 1962 VIi 141p 1962 X 05.

From 1983

From 1975.

From 1991 VII09.

Closed. From 197410 1392 1101,

Closed. Finger Bay. From 1949 V1ito 1954 IV

From 19661,
Closed.

Correclion 1o coordinales from Jul 1990. From

1983 vI1.

Closed. From 1974 X12410 1977 vI127.

From 1392101,

From 1978 XI5,

From 1959 111,

Closed.

MNLO code PAD

From 1591 X1,

Mount Bonython. From 1958 VI,
From 197511

From $994 X1.
Cilosed.

Closed. From 1875 VIl 1o 1977 IX.

From 1991,

Fiom 1958 IV.
From 1990 1.

Closed. From 19653 Vil o 1972
From 1982 X.

From 19731X 20.

From 19891V,

Closed.

From 1504 1v' 23
From 1994 1101
From 1981V 16
From 1968.
From 1958.

Closzd. From 1982 X110 1904 X1

Closed. From 18711111,
From 19731V 26,
From 1983,

Closed From 1924 VINa 1982 N
From 1976 VI 20
From 1DA0 v1

Closed. Aidu Inawashing

From 1979 X11.
Closed.
From 1981 X1 03.

Closed. Replaced by AKI1. To 1989 X101

From 1689 X1 01.
From 1930 |1V 25.
From 1976 V11 0%,

Closed. Conection to coordmates Oct 1994

From 1992 to 1994 VL.

From 1987,

492

-

Leal

P e S 5 B B

A
Al
Al
Al
Al

A

Al
Al
Al
L]

Al
Ak
Al
Al
M
Ak
Al
Ale
Ale
Al
Ale
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