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Eloszo

Jelen kiadvany a magyarorszdagi foldrengések tizedik évkonyve. Az elézd évkomyvekhez hasonloan
tartalmaz minden fontos adatot a 45.5-49.0 északi szélesség és a 16.0-23.0 keleti hosszusag kozotti
teriileten 2004 folyamdan kipattant foldrengésekral.

Jelenleg 16 szeizmogrdf dallomas miikodik Magyarorszdagon. Az MTA GGKI négy digitdlis szélessavii
szeizmologiai allomdst miikodtet: Budapesten, Mordagyon, Piszkésteton és Sopronban hdarom komponens
digitalis regisztraldsa folyik, az STS-2 széles savu szeizmométer jeleit 80 Hz mintavételi frekvencidju,
nagyfelbontasu adatgyiijtével regisztraljak, az adatok on-line modon is hozzaférhetdk. A Paksi Atomerémii
Rt. 1995-ben létesitett mikroszeizmikus megfigyeld hdlézata, a Bataapati — Uveghuta térségében tervezett
kis és kozepes radioaktivitasu hulladéktdarolo szeizmikus monitorozdsdra 1999-ben létrehozott, és a
Piispokszilagyi Radioaktiv Hulladéktdrolo és Feldolgozo monitorozasdra feldllitott allomdsok adjdak a
halozat tovabbi allomasait, melyek a talajmozgas harom révidperiodusi komponensét regisztraljak szintén
digitalisan. Ez utobbi allomasokat a GeoRisk Foldrengéskutato Intézet Kft. tizemelteti.

A hdlozat foldrengésmérd dllomdsainak szama és mindsége is 1995-ben érte el azt a szintet, hogy a
lakossag dltal érzett foldrengéseket az orszag szinte teljes teriiletén — az északkeleti rész kivételével — nagy
valosziniiséggel detektalja. Miikodtetésétol emiatt joggal varjuk, hogy a hazai foldrengés tevékenységrol
néhdny évtized utan minden eddiginél pontosabb képet fogunk kapni.

rrrrrr

magyar szeizmologusok elkészitették hazank foldrengés katalogusat és a nemzetkozileg elfogadott
metodika haszndlataval megbizhaté modon felmérték Magyarorszag foldrengés veszélyeztetettségét.
Kiilonbozd térképek késziiltek, az egyik csucsgyorsulasra vonatkozo térkép a 2000. évi évkonyv hatso
boritojan is lathato. A Pannon-medence szeizmikus aktivitasa viszonylag kicsiny, bar a medence kiilsd
részein (DK-i Alpok és a Dindri-hegyég, Bécsi-medence és a Ny-i Karpdatok, Kdrpatalja) markdns
foldrengés tevékenység tapasztalhato. A DK-i Kdrpdtok ldbandl, a Vrancea — Hdromszéki-havasok
kornyéken pedig nagyméretii (M>7) foldrengések is elofordulnak.

A XIX. szdzad kozepétdl napjainkig terjedd idészak rengéseinek gyakorisdga alapjdn, az orszadg teriiletén
évente négy-ot 2.5-3.0 magnitudoju, az epicentrum kdrnyékén mar jol érezhetd, de karokat még nem okozo
foldrengésre kell szamitani. Jelentdsebb kdarokat okozo rengésre 15-20 évenként, mig erds, 5.5-6.0
magnitudoji foldrengésre 40-50 évente keriil sor. Az utobbi tiz évben mintegy 600 foldrengést
regisztraltak. Ezeknek mintegy tizede volt érezhetd és szerencsére egyikiik sem okozott emlitésre mélto
karokat. Az a tény azonban, hogy az utobbi évtizedben Magyarorszdagon nem volt nagyobb foldrengés nem
jelenti azt, hogy nem is lesz. A kis rengések mutatjak, hogy a tektonikai folyamatok nem dlltak le. A
geodéziai modszerekkel jol nyomon kdvethetd szintvaltozasok jelzik egyes teriiletek emelkedését, mdsok
siillyedesét. A fesziiltségmérésekbdl vilagosan kitiinik, hogy Magyarorszag nem fesziiltségmentes teriilet. A
nagyobb mélységek viszonyait felderité szeizmikus meérések sok térésvonalat - tort, zuzott ovet - tartak fel,
melyek egy része ma is aktiv lehet, vagy tektonikai aktivitdsa felujulhat.

Amikor megemlékeziink a tizedik évfordulorol arra is emlékeztetniink kell, hogy — tobbek kozott — az
évkonyvben szereplo adatokra tamaszkodva tobb OTKA kutatas folyt, PhD dolgozatok sziilettek és
tudomdnyos dolgozatok késziiltek. A sikeres, magas szinvonalu kiadvany készitGinek tovabbi eredményes
munkat kivanok a kovetkezd évekre, évtizedekre is!

Budapest, 2005. februar
Mesko Attila



Preface

The present publication is the tenth volume of the Hungarian Earthquake Bulletin. It contains all
earthquake-related information available from the year of 2004. The geographic region covered is
bounded by latitudes 45.5-49.0N and longitudes 16.0-23.0E.

At present 16 seismograph stations are running in Hungary. The Geodetic and Geophysical Research
Institute of the Hungarian Academy of Sciences operates four stations. These stations (Budapest, Moragy,
Piszkéstetd and Sopron), equipped with STS-2 broadband seismometers and high resolution data
acquisition systems, provide three component 80 Hz continuous data online. The other thirteen stations,
operated by GeoRisk Earthquake Research Institute Ltd., record three component, short period event data.
Each station belongs either to the microseismic monitoring network of the Paks Nuclear Power Plant Ltd.
installed in 1995, the seismic monitoring stations of the planned low and medium activity nuclear waste
disposal site at Bdtaapdti — Uveghuta installed in 1999, or the seismic monitoring stations of the
Radioactive Waste Management and Disposal Facility at Plispokszilagy.

The seismograph network, developed by 1995 has the ability to detect earthquakes in almost the full
territory of the country with high probability excluding the northeast region. Therefore it is reasonable to
expect its operation to present the most detailed picture of the Hungarian earthquake activity within a few
decades.

The probabilistic seismic hazard assessment is a scientifically sound and well-established field. As a result
of several years’ coordinated effort, a comprehensive earthquake catalogue for the whole Pannonian
Basin has been published, as well as standard methodology-based, reliable and realistic seismic hazard
estimations have been carried out for Hungary. Seismic hazard maps at different probability levels have
been calculated of which one is presented on the back cover of the Bulletin of the year 2000. Although the
overall seismicity in the Pannonian Basin is moderate, significant earthquake activity is observed at the
periphery, SE Alps and Dinarides, W Carpathians and Vienna Basin, E Carpathians. Rather intense
seismicity is concentrated in the Vrancea region at the SE Carpathians with strong earthquakes of M>7.

Based on the statistics of historical records and recent observations, four to five earthquakes are expected
annually with magnitude 2.5-3.0. Although the population near the epicenter area usually does feel these
events, no significant damage is expected. The return period of larger earthquakes with considerable
damage is about 15-20 years. Strong 5.5-6.0 magnitude earthquakes are statistically anticipated in every
40-50 years. In the last ten years, about ten percent of the some 600 small detected and located events
were felt but no significant damage was reported. However, the lack of larger earthquakes in the last
decade does not mean that the probability to have one has decreased. On the contrary, the number of
small events provides direct evidence for ongoing tectonics, and the present day movements monitored by
space geodesy show both vertical and horizontal continuing deformation. In situ stress measurements also
express obvious signs of an existing strain field in the Pannonian Basin. Deep seismic profiles indicate a
number of faults and discontinuities in the geological strata, which might be either active or reactivated in
the future.

Based on the data published in the Bulletin, a significant amount of research was carried out, and
numerous PhD thesis and scientific papers were written. On behalf of the scientific community, I wish for
the authors of this high quality and useful publication success for the forthcoming years.

February 2005, Budapest
Attila Mesko



BEVEZETES

A Pannon-medencében a foldrengés aktivitads a lemezperemi teriiletekhez képest mérsékelt, a
rengések epicentrumainak eloszlasa pedig elsé pillantasra rendszertelennek latszik. Nehéz
eldonteni, hogy a foldrengések izolalt teriileteken, vagy szeizmikusan aktiv vonalak mentén
keletkeznek. Mindenesetre felismerhetd néhany tertilet, ahol viszonylag gyakran fordult el6 a
multban foldrengés. Ilyenek pl. Eger és kornyéke, ahol 70 év alatt legalabb 16 foldrengés és tobb
mint 50 nagyobb utdérengés tortént. Komarom és Mor kornyékén, Jaszberény, Kecskemét €s
Dunaharaszti kozelében szintén jelentds volt az aktivitds egy-egy bizonyos iddszakban. Az
alacsony szeizmicitds nem feltétleniil jelenti a foldrengések méretének csekélységét: komoly
épiiletkarokat okozo foldrengésekrdl van szd, néhany esetben talajfolyosodast is okozd
gyorsulasokkal (pl. 1763 Komarom, M 6.2; 1911 Kecskemét, M 5.6), esetleg a felszinen is
megjelend toréssel (pl. 1834 Ermellék, M 6.2). Ezek a példak azt mutatjak, hogy 6.0-6.5
magnitudoju rengések lehetségesek, de nem gyakoriak a Pannon-medencében (Téth et al.,
2002a).

A foldtudomanyi kutatas fontos eleme a szeizmicitds vizsgalata, annak megismerése, hogy
milyen gyakorisdggal, hol és mekkora foldrengések keletkeznek, tovabba melyek azok a
szeizmotektonikai folyamatok, melyek a foldrengéseket 1étrehozzak.

Az altalanos ismeretszerzésen tilmenden a foldrengés elleni védekezéshez is fontos segitséget
nyujt a szeizmicitds pontos ismerete. Egy teriilet foldrengés kockazatit csak komplex
szeizmologiai, geofizikai, geoldgiai ismeretek alapjan lehet meghatarozni. A legfontosabb
informacio, mely mennyiségileg meghatidrozza a foldrengéskockazatot, a teriilet foldrengés
torténete, illetve a jelenkori rengések ismerete. Ehhez nyu;jt kardinalis fontossagu segitséget a
foldrengés monitorozas, a foldrengések megfigyelése, mérése és paramétereinek meghatarozasa.

Magyarorszagon a foldrengésméro allomasok szama és mindsége 1995-ben érte el azt a szintet,
hogy — az EK-i teriiletet kivéve — lakossag altal érzékelt valamennyi rengést a halézat nagy
valoszintiséggel detektalja. Ez nagyrészt annak a szeizmikus megfigyel6 halozatnak koszénheto,
melyet a Nemzetkozi Atomenergia Ugynokség javaslatara a Paksi Atomerdmii Rt. 1étesitett az
atomerdémi telephely tdgabb kornyezetében.

Jelen kiadvanyunk célja és tartalma pontosan az, amit a cime is jelez: évkonyv, melyben
megtaladlhaté minden olyan adat és ismeret, melyet az év soran a magyarorszagi foldrengésekkel
kapcsolatban 6sszegytjtottiink. A kivalasztott célteriilet a 45.5-49.0N szélesség és 16.0-23.0E
hosszusag altal hatarolt foldrajzi tartomany. A teljesség kedvéért azonban a vilag jelentds
foldrengéseinek listaja is megtaldlhato a mellékletben. Reméljik, hogy hasznat latjak
munkdnknak mindazok, akik foldtudomanyi kutatésaikban felhasznaléi a szeizmicitas adatoknak,
de azok is, akik csupan egy-egy foldrengéssel kapcsolatos kérdésiikre keresnek valaszt
kiadvanyunkban.



INTRODUCTION

Seismicity in the Pannonian basin is relatively low comparing to the peripherals and the
distribution of earthquake epicenters shows a rather scattered pattern at the first glance. It is
particularly difficult to decide whether the epicenters occur at isolated places or along elongated
zones however, at several single places earthquakes occur repeatedly. For example, near to Eger
(47.9N; 20.4E) at least sixteen earthquakes with more than fifty greater aftershocks occurred over
a time interval of some 70 years. Komarom and Mor area (47.4-47.8N; 18.2E), Jaszberény
(47.5N; 20.0E), Kecskemét (46.9N; 19.7E) and Dunaharaszti (47.4; 19.0E) also produced
significant activity over a certain but limited period of time. Moderate seismicity does not
necessarily mean moderate size of earthquakes: reports of major earthquakes often refer to heavy
building damage, liquefaction (e.g. 1763 Komarom earthquake, M 6.2; 1911 Kecskemét
earthquake, M 5.6) and sometimes the possibility of surface fault rupture (e.g. 1834 Ermellék
earthquake, M 6.2). These observations indicate that magnitude 6.0-6.5 earthquakes are possible
but not frequent in the Pannonian basin (Téth et al., 2002b).

The study of the recent seismicity is an important element of seismotectonic research.
Earthquakes represent the sudden release of slowly accumulated strain energy and hence provide
direct evidence of active tectonic processes. However, low and moderate seismicity at intraplate
areas generally precludes reliable statistical correlation between epicenters and geological
features.

Moreover, as one of the chief contributor to seismic hazard at a given area, detailed knowledge of
seismicity also plays an important role in earthquake risk reduction. To be useful, accurately
located earthquakes are required. While good information about larger historical earthquakes
exists for about the past few hundred years, these are not well enough located. Only modern
seismic monitoring networks, capable of locating small magnitude local earthquakes provide the
necessary information to close this knowledge gap. The developing database of well-located
earthquakes can be used, in one hand, to resolve the tectonic framework and required on the other
hand to refine our understanding of the level of seismic risk.

1995 was a milestone in the history of Hungarian seismological observations. The Paks Nuclear
Power Plant Ltd. installed a network of high quality digital seismographs, following the
recommendations by the International Atomic Energy Agency (IAEA). For the first time, this
network made it possible to detect and locate such small magnitude local seismic events that it is
very unlikely so as to felt events go undetected in most parts of the country not including the NE
territory.

The present Earthquake Bulletin is a united annual summary report of all Hungarian earthquake
monitoring projects. The information in the Bulletin is based on all available earthquake related
data provided by different organizations. The geographic region covered is bounded by latitudes
45.5-49.0N and longitudes 16.0-23.0E.



1.
OSSZEFOGLALAS

A 2004. év szeizmikus szempontbol atlagosan aktiv idoszaknak tekinthetd. Az év folyaman 116
szeizmikus eseményrdl szereztiink tudomast a 45.5-49.0N szélességi és 16.0-23.0E hosszusagi
koordinaték altal hatarolt teriileten, amelyek koziil 73 volt természetes eredetii foldrengés, a tobbi
robbantas. Az események mérete a 0.0<ML<3.8 lokalis magnitudé tartomanyba esett.

Az év folyaman 5 olyan foldrengés volt, melyet a lakossag is érzett. Ezek koziil egy a Raba
medencében, egy Berhida kornyékén, harom pedig a Gydr-Komarom forrdszonaban keletkezett.

A legnagyobb foldrengés intenzitas, melyet az év folyamdn Magyarorszag teriiletérdl jelentettek
5 EMS fokozat volt. Ez kisebb kémény kdrokat és vakolatrepedéseket jelentett néhany
hagyomanyos épiiletben, jelentds épiiletkar azonban ebben az évben nem keletkezett.

Idérendben az els6 érezhetd szeizmikus esemény, mely egyben az év leger0sebb magyarorszagi
rengése is volt, majus 25-én reggel pattant ki a Raba foly6 volgyében. A 3.8 My magnitadoju
rengés érezhetd volt mintegy 3000 km? teriileten. A legnagyobb megrazottsagot (5-6 EMS)
Beled, Dénesfa, Edve, Pali, Vag telepiilésekrol jelentették. A rengés az epicentrum kornyékén
kisebb épiilet karokat (kémény leddlt, kisebb repedések a falakban) is okozott. A rengést tobb
kisebb utérengés kovette.

Julius 20-an éjszaka 2.5 My magnitaddju foldrengés keltett riadalmat Berhida kornyékén. A
rengés intenzitdsa 4-5 EMS fokra becsiilhetd (Berhida, Litér, Pétfiirdd). A rengés csak viszonylag
kis teriileten (100-150 km?) volt érezhetd.

Gyor - Komarom térségében ebben az évben is tobb foldrengés volt. 3.4 My magnitudo6ji rengés
pattant ki augusztus 17-én, mely mintegy 400 km? teriileten volt érezhetd Gy6rtdl DK-i irdnyban.
A legnagyobb intenzitast (4-5 EMS) Kisbér, Barsonyos, Kerékteleki, Tarkany telepiilésekrol
jelentették.

Kevesebb, mint egy nappal az el6z0 rengés utdn, ugyanazon forraszoénaban, viszonylag kis
teriileten (100-150 km?) volt érezhetd augusztus 18-4n Kerékteleki, Nyul, Mez8ors, Tap
kornyékén egy 3.2 My magnitaddju foldrenges, melynek legnagyobb becsiilt intenzitasa S EMS
volt.

Ezt kovetSen, oktober 14-én reggel jabb kisebb (2.8 My) foldrengést creztek és jelentettek
Mezoors, Acs, Nyul, Kerékteleki kornyékérol. Az esemény nagyon kis teriileten volt érezhetd, a
legnagyobb intenzitas 4-5 EMS volt.



SUMMARY

2004 was an average year for Hungarian seismicity. Out of the 116 seismic events (0.0< My, <3.8)
located within the area bounded by latitudes 45.5-49.0N and longitudes 16.0-23.0E 73 were
identified as natural earthquakes, the rest were mostly quarry blasts.

Five earthquakes were reported as felt. One of those burst in the Raba valley, one in Berhida
region and three in Gyor — Komarom region.

The highest magnitude assigned to a shock was 3.8 My while the highest intensity reported
during the year was 5 EMS causing fine cracks in the plaster at a few ordinary buildings. No
significant earthquake damage was reported.

Reviewing the more notable events of the year in chronological order, the first and the highest
magnitude (3.8 M) earthquake of the year was the Beled event in the Raba valley on May 25™
The earthquake was felt in an area of about 3000 km” in NW Hungary. The highest intensity
values (5-6 EMS) were reported from Beled, Dénesfa, Edve, Pali, Vag. Minor damage (chimney
went down, cracks in walls) was reported from the epicenter area. The main shock was followed
by several smaller aftershocks.

On July 20" night, a 2.5 My magnitude earthquake alarmed people in the N of Balaton region.
The shock was felt in a relatively small area of 100-150 km? and produced reports of 4-5 EMS
from Berhida, Litér, Pétfiirdo.

There were a number of earthquakes in the Gydr - Komarom region in this year. 3.4 Mp
magnitude event was felt in an area of 400 km® SE of Gy6r and produced reports of 4-5 EMS
from Kisbér, Barsonyos, Kerékteleki, Tarkany.

Less than one day after the Kisbér earthquake, a slightly smaller magnitude event (3.2 M) was
felt and reported from Kerékteleki, Nyul, Mezoors, Tap, from a relatively small area of 100-150
km?. The highest intensity was estimated 5 EMS in Kerékteleki.

Following the August 17" and 18" earthquakes, in the morning October 14™, an other small
magnitude (2.8 My ) event was felt and produced reports of intensity 4-5 EMS from a very small
area at Mez6ors, Acs, Nyul, Kerékteleki.
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2.

A MAGYARORSZAGI FOLDRENGES-MEGFIGYELO HALOZAT

2004-ben 16 szeizmograf allomas mikodott Magyarorszagon. A megfigyeld halozat az el6z6
évhez képest nem valtozott.

A Paksi Atomeromii Rt. altal 1995-ben létesitett mikroszeizmikus megfigyel6 halozat az egész év
folyaman miikodott. A Bataapati - Uveghuta térségében tervezett kis és kozepes aktivitasu
radioaktiv hulladéktaroldo kornyezetének monitorozasara 1999-ben Iétrehozott ,,iiveghutai
halozat” méréallomasai koziil az RHK1 (Bakonya) és az RHK3 (Tenkes) szintén tizemelt. A
Piispokszilagyi Radioaktiv Hulladéktarolo és Feldolgozo monitorozasara 1étesitett RHKS
(Szentendre) és RHK6 (Orbottyan) allomasok is mitkodtek.

Az egész halozat gerincét tovabbra is a paksi mikroszeizmikus megfigyeld haldzat egységes
adatbazissal miikodé mérdallomasai jelentették, melyek az események felismerését lehetové
tették. A helymeghatarozas soran szamottevd szerepe volt az MTA GGKI Szeizmologiai
Obszervatoriuma éltal mikodtetett 6t allomasnak is. Kiilonosen jelentés a német GEOFON
haldzattal egyiittmiikodve tizemeltetett piszkéstetdi szélessavu mérddllomas, mely a folyamatos
regisztralas miatt referencia szerepet toltott be.

A feldolgozas és kiértékelés soran fontos szerepet jatszott a szomszédos orszdgok allomésaival,
illetve nemzetkozi adatkozpontokkal tortént adatcsere is.

Atlagos zaj- (talajnyugtalansag) viszonyokat feltételezve a halozat észlelési kiiszobe ML=1.5-2.0
magnitudo koriil van (2.3. dbra). Ennek szdmitasa azon feltételezésen alapul, hogy az eseményt
legalabb négy mérdallomas érzékeli, mely a helymeghatdrozashoz sziikséges minimalis
allomasszam. Az orszag k6zEpso részeén kissé alacsonyabb, a hatarok kornyékén kissé magasabb
ez az érték. Ez azt jelenti, hogy az EK-i teriileteket kivéve, a lakossag altal érzékelt valamennyi
rengést a haldzat nagy valdszinliséggel detektalja.

Ot gyorsuldsméré allomas miikodott Magyarorszagon az év folyaman, melyek adatai szintén
rendelkezésre alltak. Ezen dllomasok tulajdonosai, illetve tizembentartoi: a Paksi Atomeromii Rt.,
a GeoRisk Foldrengéskutato Intézet, az MTA GGKI, a Kornyezetvédelmi Minisztérium és a MOL
Rt.
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2.

SEISMOGRAPH STATIONS IN HUNGARY

In 2004, there were 16 seismograph stations running in Hungary. No modification has been done
with the monitoring network compared to the previous year.

The microseismic monitoring network established by the Paks Nuclear Power Plant Ltd. in 1995,
has been operational throughout the year. Two stations (RHK 1-Bakonya and RHK3-Tenkes) of
the “Uveghuta Network” set up in 1999 to monitor microseismic activity at potential low and
medium activity nuclear waste disposal site vicinity were running throughout the year. Two
additional stations (RHK5-Szentendre and RHK6-Orbottyan) were also running to monitor the
Piispokszilagyi Nuclear Waste Disposal.

The core of the whole network was formed by the Paks microseismic monitoring stations. This
network had been operated and data collected in a uniform database what made possible to detect
and identify the local seismic events. In addition, data was contributed by five stations operated
by the Seismological Observatory, GGKI. Of those, especially important was the broadband
station PSZ operated in cooperation with the German GEOFON network.

Data exchange with stations from the adjoining countries and international data centers was also
utmost important.

The estimated detection capabilities of the present network with average noise conditions,
supposing that at least four stations is needed for origin determination, is typically around 1.5-2.0
M., somewhat lower in the middle of the country and a little higher towards the border regions.
(See Fig. 2.3) This means that in most parts of the country, not including the NE territory, it is
very unlikely that felt events go undetected.

During the reporting period, we also had access to five strong motion accelerograph stations

belonging to and operated by different organizations such as Paks Nuclear Power Plant,
GeoRisk, GGKI, Ministry of Environment and MOL RT.
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Seismograph Stations

Szeizmolégiai allomasok

2.1. Tabldzat Szeizmolodgiai allomasok, miiszerek és alapkdzet
Table 2.1. Seismic stations, instrumentation and lithology

Szélessé Hossziisa Magassa Allomas Erzélel6
Jel z . L thse Alapkézet tipusa tipusa Regisztralas | Szervezet
o Latitude Longitude Elevation _— Station Sensor Recording Org.
ode oundation type type 3) @)
) (E) (m) i o
- 3C BB STS-2 D-C GGKI
BUD 47,4836 | 19,0239 196 dd"l"’"?”
olomite 3C SP LE-3D D-E GR
PENC iiledek
Rika | 477905 | 192817 250 A 3¢ SP LE-3D D-E GGKI-GR
PKS2 | 46,4920 | 19,2131 106 h;’::]‘;k 3C SP LE-3D D-E GR
PKS6 46,5998 | 19,5645 120 h:::]‘;k 3C SP LE-3D D-E GR
PKS7 47,0473 | 19,1609 95 amg 3C SP LE-3D D-E GR
PKS8 46,8787 | 18,6765 135 riolt tufa 3C SP LE-3D D-E GR
rhyolite tuff
PKS9 46,5870 | 18,2789 240 IL":SZS 3C SP LE-3D D-E GR
PKSG 47,3918 | 18,3907 200 dolomit 3C SP LE-3D D-E GR
dolomite
granit
PKSM | 46,2119 | 18,6413 170 ) 3C BB STS-2 D-C GGKI
granite
PKSN | 46,8972 | 19,8673 110 h;’::]‘;k 3C SP LE-3D D-E GR
PSZ 47,9184 | 19,8944 940 andezit 3C BB STS-2 D-C GGKI
andesite
RHK1 46,0948 | 18,0720 297 mészké 3C SP SS-1 D-E GGKI
limestone
RHK3 | 458885 | 18,2521 420 mészké 3C SP LE-3D D-E GR
limestone
RHKS | 47,6983 | 19,0822 213 mészkb 3C SP LE-3D D-E GR
limestone
RHKE | 47,6741 19,2488 157 h:::(’jk 3C SP LE-3D D-E GR
gneisz
SOP 47,6833 | 16,5583 260 s 3C BB STS-2 D-C GGKI

(1)

(2)

(3)
(4)

3C - 3 komponenses szeizmométer | three component seismometer
SP - rovid periddust szeizmométer | short period seismometer; BB - széles savii szeizmométer [ broad band seismometer
LP — hossz( periddusti szeizmométer [ long period seismometer

STS-2 - Streckeisen széles savi szeizmométer | Streckeisen broad band seismometer

LE-3D - Lennartz 3 komponenses 1Hz-es geofon [ Lennartz three directional 1Hz geophone
SS-1 - Kinemetrics 1Hz-es szeizmométer | Kinemetrics 1Hz seismometer

Kirnos - 12 s-os hosszli periédust szeizmométer | 12 s long period seismometer
A - analdg | analogue; D - digitalis [ digital; C - folyamatos felvétel | continuous recording; E — esemény felvétel | event recording
GGKI - MTA Geodéziai és Geofizikai Kutatdintézet | Geodetic and Geophysical Research Institute, HAS
GR - GeoRisk Fdldrengéskutato Intézet Kft. | GeoRisk Earthquake Research Institute Ltd.
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Szeizmolégiai allomasok Seismograph Stations
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2.1. abra A magyarorszagi szeizmologiai allomdshaldzat 2004-ben (részletek: 2.1. Tablazat)

Figure 2.1. Seismograph station network in Hungary in 2004 (See Table 2.1. for details)
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Seismograph Stations Szeizmolégiai allomasok

2.2. Tablazat Gyorsulasmérd allomasok, muszerek és alapkdzet
Table 2.2. Strong motion accelerograph stations

Jel Szélesséy | Hosszisdg | Magassdg Alapkézet Allomés tipusa | Erzékeld tipusa | Regisztralas | Szervezet
. Lt T LT Foundat Station type Sensor type Recording Org.
ode oundation
(N) (E) (m) iy v 5 by
laza homok
ALGY 46.3332 20.2092 90 3C SM AC-23 D-E MO-GR
loose sand
meszkd
BOD 47.322 18.241 250 . 3C SM AC-23 D-E GR
limestone
dolomit
BPGY 47.4836 19.0239 196 . 3C SM AC-23 D-E GGKI
dolomite
homok
PAKB 46.5743 18.8587 100 ] 3C SM AC-23 D-E PART
san
laza homok
PAKK 46.5743 18.8449 100 3C SM AC-23 D-E GGKI
loose sand
(1) 3C - 3 komponenses szeizmométer | three component seismometer
SM - gyorsulasmérd / strong motion accelerograph
(2) AC-23 - triaxialis gyorsulasmérd egység | triaxial accelerometer package (full scale 0.5g)
(3) D - digitalis | digital
E - eseményfelvétel | event recording
(4) GGKI - MTA Geodéziai és Geofizikai Kutatdintézet | Geodetic and Geophysical Research Institute, HAS

GR - GeoRisk Foldrengéskutatd Intézet Kft. | GeoRisk Earthquake Research Institute Ltd.
MO - MOL Rt.
PART - Paksi Atomerdmii Rt. | Paks Nuclear Power Plant Ltd.

15



Szeizmologiai allomasok Seismograph Stations
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2.2. dbra A magyarorszagi gyorsulasmérd dllomasok 2004-ben (részletek: 2.2. tablazat)

Figure 2.2. Strong motion accelerograph stations in Hungary in 2004 (See Table 2.2. for details)
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Seismograph Stations Szeizmolégiai allomasok

A PAKSI MIKROSZEIZMIKUS MEGFIGYELO HALOZAT

A halozat keretében - beleértve a radioaktiv hulladéktarolok megfigyelésére 1étesitett Allomasokat
1s - 2004-ben 13 mérdallomas miikodott. Az adatok Osszegytijtése és feldolgozasa a budapesti
adatkozpontban torténik (Toth és Monus, 1997). A terepi allomasok muszerezettsége egyforma:
érzékeld, digitalis adatrogzito és idojel-vevo. Az érzékeld Lennartz gyartmanyt, LE-3D tipust 3
komponenses rovid periddust szeizmométer. Az adatrogzitd egység szintén Lennartz gyartmanyu
MARS-88 digitalis regisztralo, 20 bites A/D konverzidval, 62,5 Hz-es mintavételi frekvenciaval.
Az adatrogzitd eseményregisztralast végez, s emellett egy ritkabban mintavételezett folyamatos
adatsort, az in. ,,monitor csatorndt” is rogziti. 8 4llomas helyszinen regisztral, az adatok 5%4”-es
ujrairhatd6 magneto-optikai lemezre keriilnek, amelyeket kéthetente cseréliink és juttatunk az
adatkozpontba. Tovabbi 5 dllomds modemes telefon kapcsolattal érhetd el, ezekrol az adatgytijtés
naponta torténik. Az allomasok tobbségén a tapfesziiltséget napelemek biztositjak, a pontos idot
pedig mindeniitt DCF-77 vevo szolgaltatja.

Az adatkozpontban az adatok gytijtése, rendezése, nyilvantartasa Lennartz adatbazis szoftverrel,
mig a szeizmoldgiai igényl feldolgozas a PITSA nevii program felhasznalasaval torténik. A teljes
adatmennyiséget archivaljuk.

A paksi mikroszeizmikus megfigyeld halézat, az iliveghutai megfigyel6 haldzat és a
plispokszilagyi mikroszeizmikus haldzat tizemeltetését és az adatok feldolgozasat a GeoRisk
Foldrengéskutato Intézet végzi.

AZ MTA GGKI ALLOMASAI

Az év folyaman az MTA GGKI 6t digitalis szeizmologiai allomast tizemeltetett. Piszkéstetd
allomés (PSZ) mint ,,nyilt allomas” (open station) létesiilt, melynek f6 célja az atomcsend
egyezmény ellenérzésében valo részvétel volt (Toth, 1992). Az dlloméson a harom komponenses
STS-2 széles savu szeizmométer jelét 24 bites A/D konverterrel ellatott 80 Hz-es
mintavételezést, nagyfelbontdsu adatgylijtd regisztralja. Folyamatos adatgytjtés torténik
magneslemezen, az adatok azonnali (on-line) hozzaférhetdsége tobb mint 1 honap. Az allomas
jelenleg a német GEOFON haldzat tarsult allomasaként tizemel. A masik hdrom alloméas, Moragy
(PKSM), Budapest (BUD) és Sopron (SOP) hasonloan miikodik.

A Bakonya (RHKI1) allomason 3 komponenses rovid periddusu adatok gytjtése folyik
KINEMETRICS gyartmanyu K2 és SSR-1 tipusu digitalis eseményregisztraldkon. A mintavételi
frekvencia 20 Hz, az A/D konverter felbontasa 16 bit. Az érzékelok szintén KINEMETRICS
gyartmanyu SS-1 rovidperiddusu szeizmométerek.

GYORSULASMERO ALLOMASOK

Az 6t gyorsulasmérd allomds muszerezettsége azonos, annak ellenére, hogy ezen allomasok
harom kiilonbdz6 intézményhez tartoznak. Erzékeld: AC-23 harom tengelyti gyorsulasmérd
egység (0,5 g legnagyobb gyorsulés); adatgytlijtd: SM-2 digitalis eseményregisztrald (a svajci
SIG™ termékei).

2004. folyaman mindegyik allomés mérési adata rendelkezésiinkre 4llt.
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Szeizmoldgiai allomasok Seismograph Stations

PAKS MICROSEISMIC MONITORING NETWORK

The system (including the Paks Microseismic Monitoring Network, the Uveghuta Network and
the Piispokszilagyi Monitoring Network) comprises of a network of 13 seismometer stations and a
data centre in Budapest where the data is collected and analyzed (Téth and Ménus, 1997). The
field stations each consist of a three component short period seismometer, a digital recorder and
time signal receiver. The seismometers used are the LE-3D three directional compact size high
sensitivity 1 Hz geophones. The digital acquisition system is the MARS-88 recorder that uses 20
bit AD converters sampling the data 62.5 times per second. The recorder also performs signal
detection by its internal STA/LTA algorithm. Eight of the stations store event and continuous
monitor channel data on rewritable magneto-optical disks, which are collected and transferred to
the data center on two-week basis. Five additional stations are accessible via telephone modems.
Most of the stations are powered by solar panels, and absolute time is provided by DCF-77 time
code receivers.

At the data center Lennartz M88 database software is used for the data management and PITSA
for advanced seismogram analysis. All recorded data are archived.

The Paks Microseismic Monitoring Network, the Uveghuta Network and the Piispokszildgyi
Monitoring Network are currently operated and their data processed and analyzed by GeoRisk
Earthquake Research Institute Ltd.

STATIONS OPERATED BY GGKI

During 2004 GGKI operated four digital seismic stations. Piszkés (PSZ) has been installed as an
‘Open Station’ with the primary goal of nuclear test ban monitoring (Toth, 1992). The station is
equipped with a triaxial STS-2 broad-band seismometer and data acquisition system with a 24 bit
high resolution digitizer. Three component continuous data streams are transmitted near real time
to the Data Centre via internet and recorded in circular buffers on magnetic disks and archived on
CDs. The station serves as an associated station to the German GEOFON Network. The
configuration of the other three stations, Moragy (PKSM), Budapest (BUD) and Sopron (SOP) is
similar.

RHK1 (Bakonya) is a three component short period station where Kinemetrics K2 and SSR-1
16bit digitizer and event recorder samples and records the output of three component SS-1
Ranger seismometers.

STRONG MOTION STATIONS

Although the five strong motion accelerograph stations belong to three different organizations,
they are all equipped with the same instrumentation: AC-23 triaxial accelerometer package (full
scale 0.5g) and an SM-2 digital event recorder (manufactured by SIG**, Switzerland).

During 2004, we had access to all of these stations.
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Contour values are local Richter magnitudes (ML)

Az izovonalak Richter-féle lokalis magnitudot (ML) mutatnak.

2.3. abra Erzékenységi kiiszob atlagos zajviszonyokat feltételezve.
Figure 2.3. Detection capability at average noise conditions.
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3.

ESEMENYLISTA
ES
FOLDRENGES FESZEKPARAMETEREK

A FOLDRENGES FESZEKPARAMETEREK MEGHATAROZASA

A fészekparaméterek rutinszert kiszamitasdhoz a HYPO71PC programot hasznaltuk (Lee and
Lahr, 1975). Az eredeti kddot kissé modositottuk a konnyebb kezelhetdség érdekében, és
kiegészitettiik egy rutinnal, amely a Richter-féle lokalis magnitidét (M) szamolja Bakun ¢és
Joyner (1984) mddszerével.

A fészekparaméterek meghatarozdsanal mind a magyarorszagi, mind a szomszédos orszagok
allomasainak adatait felhasznaltuk. A szamitasnal az egyes allomasok kimérési adatait az
epicentrumtol vald tavolsaggal forditott aranyban sulyoztuk. Néhany esetben, amikor elegendd P
fazis adat allt rendelkezésre, az S fazis adatokat nem hasznaltuk fel.

Az amerikai NEIC (National Earthquake Information Center) 2003-ra vonatkozoan kozolt 11
olyan kisebb magnitudéju eseményt, melynek a megadott epicentruma a vizsgalt tartomanyba
esett, de halozatunk eseményként nem azonositott. A teljesség kedvéért az események listajan
»~Reported by NEIC” megjeloléssel ezeket is szerepeltetjiik.

SEBESSEGMODELL

A szamitasnal felhasznalt 3 rétegli sebességmodell tobb szaz helyi és kozeli foldrengés kéregfazis
adatain alapul (Monus, 1995).

Sebesség (vp) Mélység Vastagsag
[km/s] [km] [km] ve/vs
5,60 0,0 20,0 1,78
6,57 20,0 11,0
8,02 31,0 0
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3.

LIST OF ORIGINS
AND
HYPOCENTER PARAMETERS

METHOD FOR HYPOCENTER PARAMETER DETERMINATION

HYPO71PC (Lee and Lahr, 1975) was used for the routine calculation of hypocenter parameters.
The original program has been modified and a routine for Richter local magnitude calculation
implemented. For the magnitude calculations, the method published by Bakun and Joyner (1984)
has been used.

The hypocenter parameters have been calculated using phase readings of seismological stations
from Hungary and from the adjoining countries. However, a distance weighting has been applied,
phase data from stations with epicenter distance greater than 450 km have been weighted out. In
some cases, when sufficient number of P readings were available, S phase readings were not used
in the calculations.

During 2003, USGS National Earthquake Information Center reported 11 low magnitude events
on the monitored area what were not identified by our network. For the sake of completeness,
these events are also listed with an indication of “Reported by NEIC”.

CRUSTAL VELOCITY MODEL

The three-layer crustal velocity model used in the hypocenter calculations has been derived from
crustal phase travel times of several hundreds of local earthquakes (Mdnus, 1995).

Velocity (vp) Depth Thickness "
[km/s] [km] [km] Ps
5.60 0.0 20.0 1.78
6.57 20.0 11.0
8.02 31.0 0
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Hypocenter Parameters Foldrengés paraméterek

ESEMENYLISTA / LIST OF EVENTS

Nap Kipattanasi Foldrajzi Mélység ML I Helyszin
idd (UTC) koordinatak (km) (EMS)
66 pp mp Lat Long
Day Origin time Geographic Depth ML Imax Locality/Region
uTC coordinates (km) (EMS)
hr mn sec Lat Long

JANUAR / JANUARY., 2004

07 10:34:57.6  47.37/N 18.336¢ 0 0.9 - Csakberény (expl.)
07 10:35:23.9 47.500N 18.321E 0 1.0 - Kecskéd (expl.)

08 23:39:37.2 46.41/N 16.967E 10 1.9 - Kiskanizsa

09 13:38:53.6 45.615N 17.485E 14 1.4 - Croatia

10 7:43:18.3  48.69IN 19.282E 7 2.2 - STovak Republic

11 22:34:48.8 47.335N 19.426E 10 1.0 - Vasad

25  21:42:16.9 47.858N 20.780E 10 1.9 - Gele]

31 12:24:13.6  46.632N 18.989E 0 0.7 - Dunapataj (expl.)
31 12:36:28.2 46.566N 18.987E 0 0.7 - Kalocsa (expl.)

31 14:56:14.1 46.668N 19.016E 0 0.7 - Dunapataj (expl.)
FEBRUAR / FEBRUARY, 2004

02 5:53:10.4  47.433N 18.321E 12 1.5 - Oroszlany

02 9:58:49.0 47.459N 18.408E 0 1.5 - Vargesztes (expl.)
04 19:40:46.9 47.444N 18.331E 13 0.6 - Oroszlany

05 15:52:40.9 47.800N 19.411E 7 1.5 - Acsa

05 16:32:27.7 47.783N 19.424E 10 1.5 - Acsa

25 11:59:17.9 46.408N 18.821E 0 - Bogyiszl16 (expl.)
25 12:07:06.4 46.35/N 19.199t 0 1.6 - Kéleshalom (expl.)
25 12:18:41.0 46.373N 19.135e 0 0.6 - Hajos (expl.)

25 13:26:59.8 46.485N 19.020E 0 1.2 - Dragszél (expl.)
25 16:08:53.0 46.55IN 18.984E 0 1.0 - Kalocsa (expl.)

25 16:18:13.2 46.526N 19.000E 0 0.5 - Negyvenszallas (exp.)
25 16:53:31.6 46.526N 19.035E 0 1.3 - Negyvenszallas (exp.)
26 14:40:16.6  46.56/N 19.003E 0 1.1 - Szakmar (expl.)

27 9:44:36.5 46.48/N 18.961E 0 - Batya (expl.)

27 11:10:50.8 46.4/3N 19.031E 0 1.1 - Dragszél (expl.)
MARCIUS / MARCH, 2004

01 12:40:59.9 46.462N 18.960E 0 0.1 - Batya (expl.)

03 9:51:59.2 46.547N 18.876E 0 0.9 - Uszdéd (expl.)

09 15:30:43.1 45.725N 18.894E 10 1.4 - Croatia

17 8:31:21.0 47.472N 18.478E 0 1.8 - Bodmér (expl.)
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Foldrengés paraméterek

22 9:28:23.7  47.452N
22 9:29:14.1  47.460N

APRILIS / APRIL, 2004

01 11:12:45.8 47 .440N
10 9:52:04.8  46.025N
14 9:08:48.5  47.425N
15 8:22:53.7  47.440N
15 8:23:40.1  47.503N
26 20:58:17.8  48.028N
27 7:57:35.1  45.531IN
30 10:43:21.2  45.553N
MAJUS / MAY, 2004

11 1:33:09.1 45.713N
11 2:18:56.2  45.704N
11 13:39:53.4  47.153N
15  10:48:20.2  45.874N
18 21:33:22.0  45.693N
18 23:00:54.6  45.669N
21 1:02:10.7  45.932N
25 7:30:14.9 47 .479N
JUNTUS / JUNE, 2004

02 7:45:07.7  47.435N
02 7:46:21.0  47.431N
04 12:26:03.5  45.909N
05  2:15:23.6  45.648N
07  2:08:00.3 45.638N
08 19:16:46.4  45.797N
12 9:59:21.7 48.65/N
14 10:07:01.3  47.408N
14 10:07:50.3  47.352N
14 23:26:44.8  46.251IN
15 9:56:22.6  45.549N
19  10:48:06.4  47.391IN
21 21:42:28.0  47.323N
22 0:34:28.6  47.314N
25  2:34:04.5 47 .439N
25  18:12:45.1 47 .439N
28 9:39:09.7 47.615N
28 11:50:23.1 47.62 N
29 0:35:47.8  47.915N
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Hypocenter Parameters

Bodmér (expl.)
Vargesztes (expl.)

Fels6dobos
Croatia

Gant (expl.)
Oroszlany (expl.)
Dad (expl.)
Austria

Croatia

Croatia

Croatia
Croatia
Apaj
Croatia
Croatia
Croatia
Kisherend
Beled

Vargesztes (expl.)
Gant (expl.)
Udvar

Croatia

Croatia

Croatia

STovak Republic
Gant (expl.)
Gant (expl.)
Ottomos

Croatia
Portelek
MezG1ak
Mihdlyhaza

Csér
Répceszemere
Austria

Austria

Szanda
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JULIUS / JULY, 2004

02 9:57:01.7 45.849N 18.422E 1 0./ - Nagyharsany

07/ 8:33:02.5 47.398N 18.422E 0 1.3 - Gant (expl.)

09 8:33:12.7 46.23/N 16.544E 21 1.8 - Croatia

15 3:16:23.1 45.720N 18.154E 1 1.0 - Croatia

20 22:13:25.9 47.09IN 18.1158 10 2.5 4.5 Berhida

24 4:30:42.3 46.288N 16.567E 10 1.6 - Croatia

25 8:11:12.9 46.282N 16.482E 7 1.9 - Croatia

26 7:41:59.0  47.47IN 18.451E 0 1.3 - Vargesztes (expl.)
28 10:49:18.7  47.51IN 16.400E 2 - Austria

AUGUSZTUS / AUGUST, 2004
03 12:06:36.6 48.418N 19.088E 10 - Slovak Republic

07 18:37:22.8 47.602N 18.400E 0 1.3 - Vértessz16s

10 8:44:57.8 45.779N 18.037E 10 1.3 - Cln

10 12:15:00.0 45.965N 18.236E 7 0.8 - Szalanta

10 13:15:00.0 45.895N 18.096E 2 0.5 - Hegyszentmarton

10 15:15:00.1 45.928N 18.066E 0 0.4 - Tengeri

10 15:59:59.5 45.912N 18.086E 10 0.0 - Tengeri

13 18:24:13.7 47.20/N 18.215E 10 1.0 - Csor

17 18:00:34.9 47.578N 17.942E 6 3.4 4.5 Kisbér

17 22:51:48.2 47.633N 18.100E 3 1.0 - Nagyigmand

18 9:01:23.2 47.596N 17.974 10 3.2 5.0 Keréktelek
SZEPTEMBER / SEPTEMBER, 2004

02 16:40:32.4 45.600N 20.209E 10 2.4 - Serbia

02 18:51:47.4 45.795N 20.436E 10 1.6 - Serbia

03 8:45:24.9 47 456N 18.370E 0 1.2 - Oroszlany (expl.)
03 8:46:14.1 47.475N 18.249e 0 1.4 - Bokod (expl.)

07 9:17:39.3 47 .44IN 18.358E 0 1.3 - Oroszlany (expl.)
07 16:06:39.5 48.158N 19.333E 10 1.6 - STovak Republic

10 9:51:07.6  48.246N 18.858E 0 - STovak Rep. (expl?)
11 18:28:07.3 47.909N 16.424E 7 2.8 3.0 Austria

16 8:57:57.6  47.406N 18.397E 0 1.0 - Gant (expl.)

16 8:58:37.6 47 429N 18.464E 0 1.2 - Csakvar (expl.)

16 12:30:30.4 45.70IN 17.919E 18 1.0 - Croatia

16 12:48:41.0 48.223N 19.078E 0 - STovak Rep. (expl?)
17 10:17:26.1 45.736N 18.247E 0 0.4 - Croatia (expl.)

17 17:11:03.3 45.666N 18.291E 10 1.1 - Croatia

23 5:32:12.8  48.26IN 18.845E 10 3.5 - STovak Republic

24 9:21:13.5 45.783N 18.260E 7 0.5 - Matty

24 11:29:27.7 48.350N 18.296E 0 - STovak Rep. (expl?)
28 8:05:02.5 47.55IN 16.322E 1 2.8 - Austria

29 0:46:27.3 47.907/N 19.511E 1 2.0 - Bujak
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OKTOBER / OCTOBER, 2004

09 18:14:39.1 47.030N 16.961E 10 1.6 - Mikosszéplak

12 11:43:37.5 47.495N 16.436E 6 - Austria

14 9:44:51.7 47.572N 17.922E 10 2.8 4.5 MezG0Ors

16 12:48:53.0 46.183N 17.2778 10 1.4 - Somogyudvarhely

21 12:05:26.0 47.48/N 16.437E 5 - Austria

22 11:32:41.2 48.538N 20.780E 0 - Bodvalenke (expl?)
25 11:09:04.0 48.555N 20.832E 0 - Hidvégardd (expl?)
28 10:14:14.1 48.344N 19.809E 0 - STovak Rep. (expl?)
NOVEMBER / NOVEMBER, 2004

10 11:08:40.5 47.460N 18.3998 0 1.8 - Vargesztes (expl.)
DECEMBER / DECEMBER, 2004

30 7:32:49.6  45.960N 16.165E 10 2.1 - Croatia

31 4:23:23.1 46.058N 17.166E 10 1.7 - Croatia
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3.1. Abra A 2004-ben regisztralt foldrengések epicentrumai

Figure 3.1. Epicenters of 2004 earthquakes
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3.3. dbra A 2004-ben regisztralt foldrengések fészekmechanizmusai

Figure 3.3. Fault plane solutions of 2004 earthquakes
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Hypocenter Parameters

Foldrengés paraméterek

FESZEKPARAMETEREK ES FAZISADATOK

A listaban alkalmazott jelek és roviditések magyarazata:

time:
ML:
lat:

lon:
h:

erh:

Crz:

nr:

gap:
rms:

Locality:

Comments:

sta:
dist:
azm:
phase:

hr mn sec:
res:

Az esemény kipattanasanak ideje (dra:perc:masodperc; UTC).
A rengés Richter-féle lokalis magnitiuddja.

Az esemény foldrajzi szélessége (fok).

Az esemény foldrajzi hosszasaga (fok).

A fészek mélysége (km).

Horizontalis hiba km-ben. (erh=+/SDX’+SDY’, ahol SDX és SDY az
epicentrum foldrajzi szélességének és hosszusdganak meghatarozasi hibai.) Ha

erh = ---, a kevés rendelkezésre allo adat miatt ers nem volt meghatarozhato.
A fészekmélység meghatarozasanak hibaja (km). erz = --- azt jelzi, hogy erz nem

volt meghatarozhato a kevés rendelkezésre allo adat miatt.

A szamitasnal felhasznalt fazisadatok szdma. Azonos allomésrol szarmazd P és S
beérkezések 2 adatnak szamitanak.

Az éallomasok kozotti legnagyobb iranyeltérés (fok).

A szamitott beérkezési idok atlagnégyzetes hibaja (mp). (rms =2 r,” / nr , ahol
R; az i —edik allomas id6hibaja (rezidual).)

A rengés foldrajzi helyének megnevezése, altalaban a legkozelebbi telepiilés
neve.

Az eseménnyel kapcsolatos egyéb kozlemény (pl. epicentrélis intenzitas).

Az allomas neve. (L. 2. fejezet.)

Az allomas tavolsaga az epicentrumtdl (km).

Az allomas iranyszoge az epicentrumbol az északi iranytol szamitva (fok).
Fazis azonosito; az elso betli a kezdetet jellemzi: e = lassan emelked6 i = hirtelen
kitérd; a masodik és harmadik betii a fazis megnevezése pl. Pn, Pg, Sn, Sg; a
A fazis beérkezési ideje (6ra, perc, masodperc).

Rezidual (mésodperc). ( res =Ty~ Tew» ahol Typs @ mért, és T,y a szamitott
menetido.)

Minden rengésnél, ahol elegendd szamu elsd kitérési adat allt rendelkezésre, megkiséreltik a
fészekmechanizmus meghatarozasat. Az dbrakon az als6 félteke sztereografikus képe lathato, P a
maximalis, T a minimalis fesziiltségtengely iranya. A fészekmechanizmusokat a 3.3. dbra foglalja

Ossze.
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Hypocenter Parameters

PHASE DATA

Key to phase data encoding

time:
ML:
lat:
lon:
h:

erh:

Crz:

nr:

gap:
rms:

Locality:

Comments:

sta:
dist:
azm:
phase:

hr mn sec:
res:

Time of occurrence of event in hours, mins and secs (UTC).
Richter local magnitude of the earthquake.

Latitude of the event in degrees.

Longitude of the event in degrees.

Depth of the hypocenter in km.

Standard error of the epicenter in km. (erh=+/SDX’+ SDY’ , where SDX and
SDY are the standard errors in latitude and longitude respectively, of the

epicenter.) If erh = ---, this means that ers could not be computed because of
insufficient data.
Standard error of the focal depth in km. If erz = ---, this means that erz could not

be computed either because focal depth is fixed in the solution or because of
insufficient data.

Number of station readings used in locating the earthquake. P and S arrivals for
the same stations are regarded as 2 readings.

Largest azimuthal separation in degrees between stations.

. . . 2
Root mean square error of time residuals in seconds. (rms =+/2. R,” / nr , where R;

is the time residual of the /" station.

A geographical indication of the epicenter area, usually the nearest settlement.
Additional comments about the event, eg. maximum EMS intensity

Station name. (For details see Chapter 2.)

Distance from earthquake epicenter to station in km.

Azimuthal angle between epicenter to station measured from North in degrees.
Phase identifier; the first letter characterizes onset e = emergent i = impulsive, the
second and third indicate the phase eg. Pn, Pg, Sn and Sg, the forth indicates the
polarity C=compression/up D=dilatation/down.

Arrival time of the phase from input data.

Residual of the phase in secs. ( 7es = T, - T » Where Typ 1 the observed and 7

is the calculated travel time respectively.

Fault plane solutions were attempted for each event where any information for the stress field
could be drawn. Stereographic projections of the lower focal hemisphere are shown, P and T are
the main compression and tension axes respectively. Strike, dip and slip values of the nodal
planes are also indicated. Calculations were carried out by computer program FPFIT (Reasenberg
and Oppenheimer, 1985). The results are summarized in Fig. 3.3.
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1 5.
2004-01-07 +time: 10:34:57.57 UTC ML= 0.9 2004-01-10 time: 7:43:18.25 UTC ML= 2.2
lat: 47.377N 1lon: 18.336E h= 0.0 km lat: 48.691N 1lon: 19.282E h= 7.1 km
erh=28.5km erz= 7.8km erh= 2.9%m erz= 3.2km
nr= 5 gap=259 rms=1.05 nr= 19 gap=100 rms=0.76
Locality: Cséakberény Locality: Slovak Republic
Comments: explosion Comments:
sta dist azm phase hr mn sec res sta dist azm phase hr mn sec res
PKSG 4.5 69 ePgC 10:34:58.80 -0.73 PSZ 97.2 152 iPgC 7:43:35.90 0.25
eSg 34:59.50 -1.55 iSg 43:48.30 -0.92
PKS8 61.2 155 ePgC 10:35:10.10 1.46 PENC 100.1 180 ePgD 7:43:36.30 0.13
eSg 35:17.90 0.62 eSg 43:49.50 -0.65
PKSM 131.7 170 eSn 10:35:36.50 -0.54 SRO 121.2 216 ePn 7:43:40.50 1.00
eSn 43:55.40 -0.67
2. OKC 151.9 327 ePn 7:43:43.20 -0.13
eSn 44:01.00 -1.89
2004-01-07 time: 10:35:23.89 UTC ML= 1.0 MODS 152.2 257  iPn 7:43:43.50 0.14
lat: 47.500N lon: 18.321E h= 0.0 km esn 44:02.00  -0.34
erh=54.2km erz= 7.8km PKSG 159.0 205 ePnD 7:43:46.20 1.99
nr= 5 gap:346 rms=1.02 eSn 44:05.00 0.55
Locality: Kecsked CRVS 161.8 82 ePn  7:43:44.80  0.24
Comments: explosion esSn 44:04.80 -0.29
ZST 170.4 251 ePn 7:43:46.00 0.37
sta dist azm phase hr mn sec res esn 44:05.90  -1.08
PKSG 13.1 156 ePgC 10:35:26.80 -0.04 MORC 175.0 314  ePn 7:43:45.70  -0.51
eSg 35:27.70 -1.44 eSn 44:07.40 -0.61
PKS8 74.1 159 ePg  10:35:38.90 1.65 KW 270.9 67 En 7:43:59.73 1.57
eSq 35:47.80  0.13 DPC 282.8 311 ePn  7:44:04.10  4.45
PKSM 145.3 170 eSn  10:36:05.30 -1.08 eSn 44:36.10 4.16
MOX 594.6 291 ePn 7:44:36.00 -2.52
3. SUW 651.4 25 Pn 7:44:39.54  -6.07
RGN 771.4 328 ePn 7:44:59.46 -1.11
2004-01-08 time: 23:39:37.23 UTC ML= 1.9 5
lat: 46.417N 1lon: 16.967E h= 10.0 km .
erh= 8.8km erz= 9.9%km
nr= 9 Gap=200 rms=0.49 2004-01-11 time: 22:34:48.81 UTC ML= 1.0
Locality: Kiskanizsa lat: 47.335N lon: 19.426E h= 10.0 km
Comments : erh= 5.8km erz= 6.4km
nr= 10 gap=225 rms=0.72
sta dist azm phase hr mn sec res Locality: Vasad
RHK1 92.4 113  ePgC 23:39:53.50 -0.33 Comments :
esg 40:03.50 -3.28
GROS 112.7 272  iPn  23:39:57.60 0.56 sta  dist azm phase hr mn sec res
iSn 40:11.80 -0.69 BUD 34.5 299 inD 22:34:55.00 -0.22
GOLS 113.1 246  iPn  23:39:57.20 0.12 eSg 34:59.50  -0.73
esn 20:12.60  0.04 RHK6 39.9 341  iPgD 22:34:56.40  0.24
DOBS 119.2 256  iPn  23:39:58.00 0.15 esg 35:01.10  -0.80
CRES 134.0 241  iPn  23:39:59.20 -0.48 PKS8 76.2 228 ePg  22:35:02.70 0.16
LEGS 137.6 248  iPn  23:40:00.90 0.76 eSg 35:13.60 0.35
PKSG 78.4 275 ePgC 22:35:04.20 1.27
4. eSg 35:12.00 -1.94
PKSM 138.5 206 iPnD 22:35:11.60 -0.24
eSn 35:27.30 -2.50

2004-01-09 time: 13:38:53.57 UTC ML= 1.4
lat: 45.615N 1lon: 17.485E h= 14.5 km
erh= 9.6km erz= 3.2km

nr= 6 gap=338 rms=0.40
Locality: Croatia 2004-01-25 time: 21:42:16.91 UTC ML= 1.9
Comment s - lat: 47.858N lon: 20.780E h= 10.0 km
erh=64.0km erz=38.3km
sta dist azm phase hr mn sec res nr= 8 gap=306 rms=0.94
RHK3 67.0 63 ePgC 13:39:06.10 0.28 Locality: Gele]
esg 39:14.90  -0.47 Comments:
RHK1 70.2 41 ePgD 13:39:06.00 -0.37
esg 39:17.10 0.74 sta dist azm phase hr mn sec res
PKSM 111.6 54 ePnC 13:39:12.90 0.23 BSZ  66.6 276  ePgD 21:42:29.20 0.27
esn 39:26.90 -0.67 eSg 42:38.00  -0.30
PKS7 151.8 234  ePnC 21:42:43.30 1.71
eSn 43:02.40 1.56
PKS8 192.6 236 ePnC 21:42:46.30 -0.38
eSn 43:07.50 -2.41
PKS9 236.4 233 eSn 21:43:26.30 6.69
PKSM 244.8 222 iPnC 21:42:52.40 -0.79
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Hypocenter Parameters

eSn 43:18.40 -3.08
8.
2004-01-31 time: 12:24:13.60 UTC ML= 0.7
lat: 46.632N lon: 18.989E h= 0.0 km
erh= ---km erz= ---km
nr= 4 gap=227 rms=0.07
Locality: Dunapataj
Comments: explosion
sta dist azm phase hr mn sec res
PKS2 23.2 132 iPgC 12:24:19.10 -0.06
eSg 24:23.80 0.29
PKSM 53.8 210 iPgD 12:24:23.70 0.04
PKS9 54.6 265 ePg 12:24:23.80 0.01
9.
2004-01-31 time: 12:36:28.23 UTC ML= 0.7
lat: 46.566N lon: 18.987E h= 0.0 km
erh= ---km erz= ---km
nr= 3 gap=203 rms=0.00
Locality: Kalocsa
Comments: explosion
sta dist azm phase hr mn sec res
PKS2 19.2 115 ePgC 12:36:32.10 0.00
eSg 36:39.30 4.18
PKSM 47.5 214 iPgh 12:36:36.90 0.00
eSg 36:38.80 -4.86
PKS9 54.3 272 ePg 12:36:38.10 0.00
eSg 36:39.40 -6.39
10.
2004-01-31 time: 14:56:14.13 UTC ML= 0.7
lat: 46.668N lon: 19.016E h= 0.0 km
erh= ---km erz= —---km
nr= 3 gap=242 rms=0.00
Locality: Dunapataj
Comments: explosion
sta dist azm phase hr mn sec res
PKS2 24.7 142 ePgD 14:56:18.90 0.01
eSg 56:25.50 2.89
PKS9 57.2 261 ePgC 14:56:24.50 0.00
eSg 56:27.10 -5.49
PKSM 58.4 210 ePgC 14:56:24.70 0.00
eSg 56:26.80 -6.15
11.
2004-02-02 time: 5:53:10.39 UTC ML= 1.5
lat: 47.433N 1lon: 18.321E h= 11.7 km
erh= 3.5km erz= 1.7km
nr= 15 gap=136 rms=0.76
Locality: Oroszlany
Comments:
sta dist azm phase hr mn sec res
PKSG 7.0 131 iPgC 5:53:12.70 -0.13
isg 53:14.40 -0.33
SRO 42.3 359 ePg 5:53:18.80 0.56
eSg 53:24.00 -0.36
BUD 53.3 84 ePgC 5:53:20.50 0.36
eSg 53:27.20 -0.55
PKS9 94.1 182 ePgC 5:53:27.50 0.18
eSg 53:40.70 0.17
VYHS 124.1 18 iPn 5:53:31.80 0.40
eSn 53:46.20 -1.59
MODS 130.5 323 ePn 5:53:33.60 1.40
eSn 53:46.80 -2.41
PKSM 137.9 170 iPnD 5:53:33.20 0.08
eSn 53:49.10 -1.75
RHK1 149.9 187 ePn 5:53:51.40 16.78
eSn 53:54.60 1.08

34

12.
2004-02-02 time: 9:58:48.97 UTC ML= 1.5
lat: 47.459N lon: 18.408E h= 0.0 km
erh=20.5km erz= 2.8km
nr= 6 gap=343 rms=0.67
Locality: Vargesztes
Comments: explosion
sta dist azm phase hr mn sec res
PKSG 7.6 190 ePgC 9:58:50.90 -0.32
eSg 58:51.80 -1.16
PKS9 97.4 186 ePgC 9:59:07.50 1.03
eSg 59:20.40 0.29
PKSM 139.8 173 ePn 9:59:12.10 -0.06
eSn 59:29.70 -0.55
13.
2004-02-04 time: 19:40:46.90 UTC ML= 0.6
lat: 47.444N 1lon: 18.331E h= 12.8 km
erh=17.4km erz= 4.6km
nr= 7 gap=320 rms=0.70
Locality: Oroszlany
Comments:
sta dist azm phase hr mn sec res
PKSG 7.4 142 ePgC 19:40:49.10 -0.44
eSg 40:50.80 -0.79
PKS8 68.1 157 ePgh 19:41:00.70 1.42
eSg 41:08.00 -0.93
PKS9 95.4 182 es* 19:41:17.70 0.43
PKSM 139.0 170 iPnC 19:41:09.50 -0.14
eSn 41:27.10 -0.27
14.
2004-02-05 time: 15:52:40.87 UTC ML= 1.5
lat: 47.800N lon: 19.411E h= 6.5 km
erh= 6.0km erz= 3.6km
nr= 9 gap=166 rms=0.59
Locality: Acsa
Comments:
sta dist azm phase hr mn sec res
PENC 9.7 264 iPgC 15:52:42.60 -0.36
eSg 52:45.20 0.61
RHK6 18.5 221 ePg 15:52:45.30 0.93
eSg 52:49.20 2.10
PSZ 38.5 70 iPgC 15:52:47.70 -0.15
eSg 52:53.70 0.41
PKSG 89.1 239 eSg 15:53:08.30 -0.97
PKS8 116.5 208 ePn 15:53:01.70 0.10
eSn 53:18.00 0.24
15.
2004-02-05 time: 16:32:27.69 UTC ML= 1.5
lat: 47.783N lon: 19.424E h= 10.0 km
erh= 8.3km erz= 4.4km
nr= 12 gap=153 rms=1.57
Locality: Acsa
Comments:
sta dist azm phase hr mn sec res
PENC 10.7 274 ePgh 16:32:29.70 -0.61
eSg 32:32.30 -0.05
RHK6 17.9 227 ePgC 16:32:32.00 0.64
eSg 32:36.50 2.29
PSZ 38.3 67 iPgD 16:32:34.80 0.04
eSg 32:40.90 0.63
BUD 44.9 222 eSg 16:32:45.20 2.89
PKSG 89.1 241 ePg 16:32:42.40 -1.31
eSg 32:52.10 -4.09
PKS8 115.4 209 ePn 16:32:48.30 0.46
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eSn 33:03.60 0.05 20.
PKS9 158.8 213 eSn 16:33:09.20 -3.99
2004-02-25 time: 16:08:53.05 UTC ML= 1.0
16. lat: 46.551N lon: 18.984E h= 0.0 km
erh= ***km erz= ***km
2004-02-25 time: 11:59:17.94 UTC ML= nr= 5 gap=143 rms=0.71
lat: 46.408N 1lon: 18.821E h= 0.0 km Locality: Kalocsa
erh= ***km erz= ***km Comments: explosion
nr= 5 gap=140 rms=2.63
Locality: Bogyiszld sta dist azm phase hr mn sec res
Comments: explosion PKS2 18.8 111 ePgC 16:08:55.80 -0.61
eSg 09:00.10 1.07
sta dist azm phase hr mn sec res PKS8 43.3 327 iPgC 16:09:00.50 -0.28
PKSM 25.8 212 iPgC 11:59:22.70 0.15 PKSM 46.0 215 ePgC 16:09:00.80 -0.47
PKS2 31.6 73 ePg 11:59:18.70 -4.88 PKS9 54.2 274 ePgC 16:09:04.00 1.28
PKS9 46.1 296 ePg 11:59:26.80 0.62
PKS8 53.5 348 ePg 11:59:26.70 -0.80 21.
PKS6 60.9 70 ePg 11:59:33.40 4.57
2004-02-25 time: 16:18:13.16 UTC ML= 0.5
17. lat: 46.526N lon: 19.000E h= 0.0 km
erh= 2.1lkm erz= 313km
2004-02-25 time: 12:07:06.38 UTC ML= 1.6 nr= 5 gap=186 rms=0.15
lat: 46.357N lon: 19.199E h= 0.0 km Locality: Negyvenszalléas
erh= ***km erz= ***km Comments: explosion
nr= 6 gap=203 rms=0.66
Locality: Kéleshalom sta dist azm phase hr mn sec res
Comments: explosion PKS2 16.7 103 iPgC 16:18:16.10 -0.05
eSg 18:18.80 0.32
sta dist azm phase hr mn sec res PKSM 44.5 218 ePgC 16:18:21.20 0.10
PKS2 15.0 4 iPgC 12:07:09.20 0.14 eSg 18:26.90 -0.40
eSg 07:10.70 -0.45 PKS9 55.8 277 ePgC 16:18:23.10 -0.01
PKS6 38.9 46 ePg 12:07:25.60 12.27
PKSM 45.9 249 ePgC 12:07:14.20 -0.38 22.
PKS8 70.5 325 ePgC 12:07:18.70 -0.26
PKS9 75.2 290  iPgC 12:07:20.00 0.20 2004-02-25 time: 16:53:31.59 UTC ML= 1.3
lat: 46.526N lon: 19.035E h= 0.0 km
18. erh= ---km erz= ---km
nr= 4 gap=140 rms=0.29
2004-02-25 time: 12:18:41.05 UTC ML= 0.6 Locality: Negyvenszalléas
lat: 46.373N lon: 19.135E h= 0.0 km Comments: explosion
erh= 0.6km erz=83.5km
nr= 7 gap=192 rms=0.05 sta dist azm phase hr mn sec res
Locality: Hajods PKS2 14.2 105 ePg 16:53:33.70 -0.41
Comments: explosion eSg 53:37.70 1.62
PKSM 46.2 221 iPgC 16:53:39.90 0.06
sta dist azm phase hr mn sec res PKS8 47.9 325 iPgC 16:53:40.20 0.07
PKS2 14.5 24 iPgC 12:18:43.70 0.05
eSg 18:45.60 -0.07 23.
PKS6 41.5 53 ePg 12:18:48.40 -0.07
PKSM 42.0 245 iPgC 12:18:48.60 0.04 2004-02-26 time: 14:40:16.62 UTC ML= 1.1
eSg 18:54.30  -0.11 lat: 46.567N lon: 19.003E h= 0.0 km
PKS8 66.3 328 ePgC 12:18:52.90 0.01 erh= 5.1lkm erz= 901km
PKS9 69.9 290 ePg 12:18:53.50 -0.04 nr= 5 gap=153 rms=0.41
Locality: Szakmar
19. Comments: explosion
2004-02-25 time: 13:26:59.77 UTC ML= 1.2 sta dist azm phase hr mn sec res
lat: 46.485N lon: 19.020E h= 0.0 km PKS2 18.1 117 iPgC 14:40:19.80 -0.06
erh= ***km erz= ***km eSg 40:23.10 0.72
nr= 5 gap=152 rms=1.22 PKS8 42.7 324 ePgC 14:40:24.00 -0.25
Locality: Dragszél PKSM 48.3 215 iPgC 14:40:24.80 -0.45
Comments: explosion PKS9 55.6 272 iPgC 14:40:27.10 0.55
sta dist azm phase hr mn sec res 24.
PKS2 14.9 87 ePgC 13:27:02.00 -0.43
esg 27:04.50 0.00 2004-02-27 time: 9:44:36.51 UTC ML=
PKSM 42.1 224  ePgC 13:27:07.00  -0.28 lat: 46.487N lon: 18.961E h= 0.0 km
PKS6 43.7 73 ePg 13:27:18.60 11.03 erh= ---km erz= ---km
PKS9 57.9 281 ePgC 13:27:10.40 0.28 nr= 4 gap=131 rms=0.56
Locality: Béatya
Comments: explosion
sta dist azm phase hr mn sec res
PKS2 19.4 88 iPgC 9:44:40.20 0.23
PKSM 39.3 219 iPgC 9:44:43.10 -0.42
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PKS8 48.7 333 iPgC 9:44:44.60 -0.61 29.
PKS9 53.5 282 iPgC 9:44:46.90 0.83

2004-03-17 time: 8:31:21.05 UTC ML= 1.8

25. lat: 47.472N lon: 18.478E h= 0.0 km
erh=13.0km erz= 5.0km
2004-02-27 time: 11:10:50.75 UTC ML= 1.1 nr= 6 gap=318 rms=0.87
lat: 46.473N 1lon: 19.031E h= 0.0 km Locality: Bodmér
erh= 2.1lkm erz= 382km Comments: explosion
nr= 5 gap=145 rms=0.17
Locality: Dragszél sta dist azm phase hr mn sec res
Comments: explosion PKSG 11.0 217 ePgC 8:31:23.20 -0.51
eSg 31:24.30 -1.48
sta dist azm phase hr mn sec res PKS9 99.5 189 iPgC 8:31:39.70 0.80
PKS2 14.1 81 ePgC 11:10:53.10 -0.18 eSg 31:52.80 -0.03
eSg 10:55.60 0.36 PKSM 140.6 175 ePn 8:31:44.60 0.27
PKSM 41.7 226 ePg 11:10:58.10 -0.11 eSn 32:00.40 -2.10
PKS8 52.7 329 ePg 11:11:00.10 -0.05
PKS9 59.1 282 ePgC 11:11:01.50 0.19 30.
26. 2004-03-22 time: 9:28:23.74 UTC ML= 1.2
lat: 47.452N lon: 18.451E h= 0.0 km
2004-03-01 time: 12:40:59.91 UTC ML= 0.1 erh=16.1km erz= 4.5km
lat: 46.462N 1lon: 18.960E h= 0.0 km nr= 7 gap=311 rms=0.73
erh= ***km erz= ***km Locality: Bodmér
nr= 6 gap=141 rms=0.96 Comments: explosion
Locality: Batya
Comments: explosion sta dist azm phase hr mn sec res
PKSG 8.1 214 ePgC 9:28:25.30 -0.74
sta dist azm phase hr mn sec res eSg 28:26.30 -1.53
PKS2 19.7 80 iPgC 12:41:02.90 -0.54 PKS8 66.0 165 ePg 9:28:36.30 0.63
eSg 41:07.60 1.41 eSg 28:44.70 -0.27
PKSM 37.0 221 iPgD 12:41:07.10 0.57 PKS9 97.1 188 iPgC 9:28:41.90 0.73
eSg 41:09.40 -2.29 PKSM 138.7 174 iPnC 9:28:46.70 -0.08
PKS8 51.2 335 ePgC 12:41:04.40 -4.65 eSn 29:03.40 -1.36
PKS9 54.1 285 iPgD 12:41:09.90 0.33
31.
27.
2004-03-22 time: 9:29:14.14 UTC ML= 1.3
2004-03-03 time: 9:51:59.24 UTC ML= 0.9 lat: 47.460N lon: 18.407E h= 0.0 km
lat: 46.547N lon: 18.876E h= 0.0 km erh=85.3km erz=11.1km
erh= ***km erz= ***km nr= 5 gap=343 rms=0.94
nr= 7 gap=126 rms=1.01 Locality: Vargesztes
Locality: Uszdd Comments: explosion
Comments: explosion
sta dist azm phase hr mn sec res
sta dist azm phase hr mn sec res PKSG 7.7 189 iPgC 9:29:15.90 -0.49
PKS2 26.6 103 ePgC 9:52:04.40 0.42 eSg 29:16.80 -1.34
eSg 52:06.40 -1.28 PKS9 97.5 186 ePgC 9:29:32.70 1.05
PKS8 40.0 338 ePg 9:52:05.40 -0.97 PKSM 139.9 173 iPnC 9:29:38.10 0.76
PKSM 41.4 206 iPgC 9:52:06.70 0.08 eSn 29:53.30 -2.13
eSg 52:11.20 -1.18
PKS9 46.0 276 iPgC 9:52:08.60 1.14 32.
eSg 52:10.40 -3.47
2004-04-01 time: 11:12:45.78 UTC ML= 2.3
28. lat: 47.440N lon: 18.157E h= 10.0 km
erh= 3.1lkm erz= 2.2km
2004-03-09 time: 15:30:43.11 UTC ML= 1.4 nr= 17 gap=134 rms=0.76
lat: 45.725N 1lon: 18.894E h= 10.0 km Locality: Felsd&dobos
erh= ---km erz= ---km Comments:
nr= 4 gap=323 rms=0.85
Locality: Croatia sta dist azm phase hr mn sec res
Comments: PKSG 18.5 107 iPgC 11:12:49.40 -0.13
iSg 12:52.00 -0.45
sta dist azm phase hr mn sec res SRO 43.2 16 ePg 11:12:54.50 0.81
PKSM 57.5 340 iPgC 15:30:54.30 0.76 eSg 13:00.10 0.24
eSg 31:03.00 1.33 BUD 65.6 86 ePgh 11:12:58.20 0.58
RHK1 75.9 303 iPgC 15:30:56.30 -0.48 eSg 13:05.50 -1.36
PKS9 106.9 334 eP*C 15:31:00.90 -1.29 ZST 115.3 317 ePn 11:13:05.50 -0.42
eSn 13:20.00 -1.62
VYHS 127.7 23 ePn 11:13:08.00 0.54
eSn 13:22.60 -1.77
PKS2 132.6 143 ePn 11:13:09.30 1.24
eSn 13:25.70 0.26
PSz 140.9 68 ePnC 11:13:09.20 0.09
eSn 13:27.50 0.20
PKSM 141.4 165 ePnD 11:13:08.30 -0.87
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RHK1 149.7 182 ePnC 11:13:11.30 1.10 PKSM 146.4 168 ePnC 8:24:04.60 0.48
eSn 13:28.70 -0.54 eSn 24:21.40 -1.45
KWp 415.1 54 ePn 11:13:41.55 -1.75
37.
33.
2004-04-26 time: 20:58:17.79 UTC ML= 4.0
2004-04-10 time: 9:52:04.77 UTC ML= 1.5 lat: 48.028N 1lon: 16.630E h= 10.0 km
lat: 46.025N 1lon: 16.649E h= 10.0 km erh= 2.2km erz= 2.2km
erh= 5.7km erz= 4.9km nr= 20 gap=116 rms=0.78
nr= 9 gap=171 rms=0.58 Locality: Austria
Locality: Croatia Comments: felt 4 EMS
Comments:
sta dist azm phase hr mn sec res
sta dist azm phase hr mn sec res VKA 35.1 319 iPgC 20:58:24.50 0.19
GOLS 79.4 269 iPg 9:52:19.30 0.23 isg 58:29.20 -0.20
iSg 52:30.00 -0.22 SOP 38.6 188 ePgC 20:58:25.10 0.18
CRES 95.1 257 ePg 9:52:21.50 -0.35 eSg 58:30.20 -0.28
LEGS 103.5 265 ip* 9:52:22.90 -0.43 ZST 39.9 62 ePg 20:58:25.10 -0.03
RHK1 110.3 86 ePn 9:52:24.90 0.62 iSg 58:30.30 -0.56
eSn 52:38.70 -0.80 ARSA 119.9 224 iPnC 20:58:37.90 -0.60
PDKS 128.0 273 iPn 9:52:26.60 0.12 isSn 58:53.00 -1.65
ARSA 161.2 328 iPnC 9:52:31.70 1.08 VYHS 171.8 72 ePn 20:58:45.30 0.33
iSn 52:49.90 -0.89 PERS 192.4 216 iPn 20:58:48.90 1.36
GROS 194.0 206 iPn 20:58:48.60 0.86
34. GEC2 235.0 293 ePn 20:58:53.20 0.35
eSn 59:21.00 0.81
2004-04-14 time: 9:08:48.51 UTC ML= 1.2 LEGS 251.7 203 iPn  20:58:56.30 1.37
lat: 47.425N lon: 18.358E h= 0.0 km KHC 256.4 299 ePn 20:58:55.70 0.18
erh= 7.6km erz= 3.5km esn 59:25.60 0.65
nr= 10 gap=193 rms=0.68 DPC 259.3 355 ePn 20:58:58.40 2.52
Locality: Gant esn 59:30.10 4.52
Comments: explosion CRES 260.5 200 iPn 20:58:57.10 1.07
PRU 266.3 325 Pn 20:58:57.00 0.26
sta dist azm phase hr mn sec res Sn 59:25.20 -1.93
PKSG 4.4 147 ePgC 9:08:48.90 -0.75 WET 303.4 294 ePn 20:59:03.10 1.73
eSg 08:50.40 ~0.14 eSn 59:38.90 3.53
PKS8 65.4 158 ePgC 9:08:59.90 -0.31 CLL 449.1 324 ePn 20:59:21.00 1.46
eSg 09:10.60 1.26 esSn 21:00:06.00 -1.70
PKS9 93.4 184 iPgC 9:09:05.50 0.29
eSg 09:19.20 0.97 38.
VYHS 124.1 17 ePn 9:09:10.90 0.47
esSn 09:27.60 0.08 2004-04-27 time: 7:57:35.12 UTC ML= 1.3
PKSM 136.6 171 ePnC 9:09:10.90 -1.09 lat: 45.531N lon: 18.152E h= 10.0 km
esSn 09:26.60 -3.70 erh=13.5km erz=40.3km
nr= 6 gap=328 rms=0.90
35. Locality: Croatia
Comments:
2004-04-15 time: 8:22:53.73 UTC ML= 0.9
lat: 47.440N lon: 18.313E h= 0.0 km sta  dist azm phase hr mn sec res
erh=73.0km erz=19.9km RHK3 40.5 11 ePgC 7:57:44.20 1.63
nr= 6 gap=323 rms=1.31 eSg 57:48. 60 0.21
Locality: Oroszlany RHK1 63.0 354  iPgC  7:57:45.70 -0.81
Comments: explosion esg 57:54.90 -0.50
PKSM 84.7 27 ePgC 7:57:50.00 -0.35
sta dist azm phase hr mn sec res eSg 58:02.50 0.26
PKSG 8.0 133 ePgC 8:22:55.60 -0.42
esg 22:56.60 -1.19 39.
PKS8 68.2 156 ePgC 8:23:08.30 2.25
eSg 23:14.80 -0.86 2004-04-30 time: 10:43:21.24 UTC ML= 1.4
PKSM 138.8 170 ePnC 8:23:16.90 0.10 lat: 45.553N 1lon: 17.711E h= 16.0 km
eSn 23:33.00 -1.79 erh= 1.8km erz= 0.6km
nr= 6 gap=337 rms=0.08
36. Locality: Croatia
Comments:
2004-04-15 time: 8:23:40.11 UTC ML= 1.4
lat: 47.503N lon: 18.258E h= 0.0 km sta  dist azm phase hr mn sec res
erh=29.6km erz= 8.8km RHK3 56.3 48 ePgD 10:43:31.60 -0.09
nr= 6 gap=333 rms=0. 80 eSg 43:40.00 0.15
Locality: Dad RHK1 66.5 25 ePgD 10:43:33.50 0.05
Comments: explosion eSg 43:42.90 -0.08
PKSM 102.9 45 ePnD 10:43:39.10 0.04
sta dist azm phase hr mn sec res esn 43:52.90 -0.06
PKSG 15.9 141 ePgC  8:23:43.50 0.05
eSg 23:44.30 -1.76
PKS8 76.3 155 ePgC 8:23:54.20 0.36
esg 24:05.40 0.84
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40. eSg 48:43.80 0.39
RHK3 82.2 89 iPgC 10:48:34.90 -0.08
2004-05-11 time: 1:33:09.06 UTC ML= 2.4 esg 48:45.80  -0.71
lat: 45.713N lon: 18.067E h= 13.8 km PKS9 115.3 47 iPnD 10:48:40.50 0.17
erh= 4.8km erz= 2.2km eSn 48:55.20 -0.83
nr= 15 gap=241 rms=0.63
Locality: Croatia 44.
Comments:

2004-05-18 time: 21:33:22.02 UTC ML= 3.2
sta dist azm phase hr mn sec res lat: 45.693N 1lon: 18.177E h= 12.8 km
RHK3 24.2 36 ePgC 1:33:13.30 -0.73 erh= 1.7km erz= 1.6km

eSg 33:17.10 -0.82 nr= 44 gap=121 rms=0.54
RHK1 42.4 1 iPgD 1:33:17.20 0.18 Locality: Croatia
eSg 33:23.60 0.36 Comments:
PKS9 98.5 10 iP*D 1:33:26.80 0.30
eS* 33:41.20 1.10 sta dist azm phase hr mn sec res
PKSG 188.3 8 iPnD 1:33:38.20 0.40 RHK3 22.5 15 ePgC 21:33:26.50 -0.14
eSn 33:58.30 -1.92 eSg 33:30.60 0.35
GOLS 192.6 280 ePn 1:33:38.60 0.26 RHK1 45.4 350 iPgD 21:33:30.50 0.06
GROS 215.1 293 iPn 1:33:41.30 0.15 eSg 33:36.80 -0.21
iSn 34:05.10 -1.09 PKS9 99.7 5 ep* 21:33:40.10 0.37
LEGS 215.2 277 iPn 1:33:41.00 -0.17 eS* 33:53.90 0.36
eSn 34:12.30 6.09 PKS7 168.5 27 iPnC 21:33:48.30 -0.12
ARSA 259.5 311 iPnC 1:33:47.40 0.71 eSn 34:12.80 3.78
iSn 34:12.30 -3.75 PKSN 186.8 44 iPnC 21:33:55.10 4.40
PSZ 282.0 30 ePn 1:33:48.18 -1.32 eSn 34:19.00 5.93
MOA 375.1 309 iPnD 1:34:02.20 1.11 PKSG 189.6 5 iPnD 21:33:51.50 0.45
iSn 34:38.40 -3.28 eSn 34:18.90 5.21
MORC 453.5 355 ePn 1:34:12.00 1.12 BUD 209.4 18 ePnC 21:33:53.20 -0.32
eSn 34:59.24 0.14 eSn 34:20.10 2.01
RHK6 235.0 20 ePnC 21:33:56.40 -0.31
41. SRO 235.9 3 ePn 21:33:58.30 1.47
eSn 34:25.20 1.22
2004-05-11 time: 2:18:56.16 UTC ML= 1.5 ARSA 267.4 310  iPnC 21:34:00.40  -0.35
lat: 45.704N lon: 18.179E h= 10.0 km 15n 34:32.50 1.53
orh= 3.8km  erz— 4.0km PLE 279.9 160 ePn  21:34:02.68 0.37
nr= 6 gap=334 rms=0.21 esn 34:33.44  -0.30
Locality: Croatia PSZ 280.0 28 iPnC 21:34:01.60 -0.72
Comments : esn 34:44.60  10.84
UPM 282.8 168 ePn 21:34:02.42 -0.25
sta dist azm phase hr mn sec res esn 34:34.25 -0.13
RHK3 21.3 16 ePgD 2:19:00.10 -0.26 NVLJ 288.8 244 }Pn 21:34:02.88 -0.54
eSg 19:03.80 0.17 isn 34:32.98  -2.73
RHK1 44.2 349 iPgD  2:19:04.10 -0.16 28T 290.0 344  iPn  21:34:03.90 0.33
esg 19:10.50 -0.07 1Sn 34:33.30  -2.69
PKSO9 98.4 5 inC 2:19:14.10 0.27 OBKA 294.8 288 }PHC 21:34:03.50 -0.67
eSg 19:27.60 -0.01 iSn 34:38.20 1.15
BRY 311.7 175 ePn 21:34:06.58 0.31
4. esn 34:40.32 -0.47
VYHS 315.4 9 iPn 21:34:07.00 0.26
) esSn 34:40.20 -1.42
2004-05-11 time: 13:39:53.39 UTC ML= 1.1 STON 315.8 187 iPn 21:34:06.64 ~0.15
lat: 47.153N 1lon: 19.150E h= 0.1 km isn 34:42.24 0.53
erh= ***km  erz= **rkm VKA 319.0 334  iPnD 21:34:07.50 0.32
nr= 6 ,9ap=168 rms=0.53 NKY 326.7 168 ePn 21:34:08.10 -0.04
Locality: Apaj esn 34:43.45  -0.68
Comments : VOY 334.7 276 ePn  21:34:10.90 1.75
sta  dist azm phase hr mn sec res IVA 342.3 156 gii 21-32553'82 }é 83
PKS7 11.8 176 iPgC 13:39:55.10 -0.39 : eSn '34;47:22 _0:37
eSg 39:58.20 1.07 Al
PKS8 47.2 230 iPgD 13:40:01.70 -0.12 HCY 361.5 176 ggi Zl'gigéf:gz _g:gg
esg 40:19.70  11.31 TTG 372.9 167 ePn  21:34:14.17  0.27
PENC 71.6 8 ePgC 13:40:06.50 0.33 eSn 34:53.77 ~0.60
PKS9 91.5 227  ePg  13:40:09.60  -0.13 PVY 373.1 157 ePn  21:34:13.94 0.01
eSn 34:53.53 -0.89
43. BUM 381.3 171 ePn  21:34:15.20 0.24
eSn 34:55.83 -0.42
2004-05-15 time: 10:48:20.20 UTC ML= 2.2 MOA 383.0 309 iPnC 21:34:15.20 0.03
lat: 45.874N 1lon: 17.194E h= 10.0 km iSn 34:57.80 1.18
erh= 4.5km erz= 2.7km KBA 402.3 293 iPnC 21:34:16.90 -0.68
nr= 6 gap=318 rms=0.30 isSn 35:03.00 2.09
Locality: Croatia VRAC 419.3 343 Pn 21:34:19.86 0.17
Comments: Sn 35:03.29 -1.38
ULC 423.3 168 ePn 21:34:20.59 0.40
sta dist azm phase hr mn sec res eSn 35:04.85 -0.72
RHK1 72.3 70 ePgC 10:48:33.40 0.16
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CRVS 434.8 35 ePn 21:34:21.70 0.08
MORC 456.5 354 ePn 21:34:24.33 -0.01 sta dist azm phase hr mn sec res
OKC 460.8 360 ePn 21:34:24.00 -0.87 RHK3 7.8 231 iPgD 1:02:13.20 0.20
eSn 35:11.70 -2.19 eSg 02:17.20 2.43
GERE 487.3 316 Pn 21:34:31.08 2.90 RHK1 26.9 312 iPgD 1:02:15.20 -0.67
Sn 35:20.86 1.08 eSg 02:20.40 0.53
KHC 516.3 318 ePn 21:34:32.10 0.32 PKS8 108.5 14 ePnC 1:02:30.10 0.08
eSn 35:24.70 -1.50 eSn 02:45.70 0.64
DPC 536.0 345 ePn 21:34:33.90 -0.34
eSn 35:27.40 -3.18 47.
CIT 540.3 215 Pn 21:34:33.79 -0.99
PRU 549.7 330 ePn  21:34:34.20 -1.75 2004-05-25 time: 7:30:14.92 UTC ML= 3.8
esn 35:32.20  -1.41 lat: 47.479N 1lon: 17.141E h= 8.3 km
CPI2 552.4 214 ePn 21:34:39.43 3.14 erh= 1.2km erz= 1.4km
UPC 559.1 343 ePn  21:34:34.90 -2.22 nr= 32 gap= 40 rms=0. 36
eSn 35:31.90 -3.80 Locality: Beled
SDI 565.5 218 ePn 21:34:39.98 2.06 Comments: felt 5-6 EMS
SGG 568.5 213 ePn 21:34:41.02 2.73
MRLC 590.3 202 ePn  21:34:42.21 1.19 sta dist azm phase hr mn sec res
CSSN 594.7 205 ePn 21:34:42.05 0.48 SOP 49.3 297 ePgC 7:30:24.30 0.45
MLR 606.6 92 Pn 21:34:46.73 3.68 esg 30:30.10 ~0.72
DAVO 658.5 281 Pn 21:34:52.90 3.39 78T 79.8 358 iPg 7:30:28.90 -0.34
Sn 35:55.30  -2.46 esg 30:38.10  -2.31
NKC 661.7 320 ePn 21:34:57.60 7.68 PKSG 94.8 96 ePgC 7:30:31.90 -0.01
eSn 35:55.50 -2.98 eSg 30:44.00 -1.16
MOX 735.8 318 ePn 21:34:58.90 -0.26 SRO 95.6 67 iPg 7:30:32.00 ~0.06
NOA 769.8 345 Pn 21:37:05.48 -2.60 isg 30:44.80 -0.63
VKA 106.9 325 iPgC 7:30:34.10 0.04
iSg 30:48.80 -0.19
ARSA 124.8 258 iPnC 7:30:36.30 -0.15
iSn 30:51.60 -1.65
PKS9 131.6 139 iPnC 7:30:37.30 0.00
eSn 30:51.80 -2.96
PKS8 134.2 120 ePnD 7:30:37.50 -0.13
esSn 30:52.60 -2.74
BUD 141.9 90 ePnC 7:30:39.50 0.91
eSn 30:56.30 -0.76
RHK5 147.3 80 iPnD 7:30:39.50 0.24
eSn 30:57.40 -0.85
RHK6 160.1 82 ePn 7:30:41.20 0.35
262,48.121 esn 31:01.70 0.62
PENC 164.6 78 iPnC 7:30:41.50 0.08
eSn 31:02.00 -0.08
RHK1 169.5 155 ePn 7:30:41.70 -0.33
VYHS 169.6 48 ePn 7:30:40.90 -1.14
eSn 31:03.90 0.71
BISS 178.7 239 iPn 7:30:43.40 0.22
PERS 180.1 239 ePn 7:30:43.30 -0.05
PKSM 181.5 141 iPn 7:30:43.00 -0.53
PKS2 192.1 125 ePn 7:30:44.80 -0.05
eSn 31:08.40 0.21
45. RHK3 196.2 154 iPnD 7:30:45.60 0.24
eSn 31:10.20 1.10
2004-05-18 time: 23:00:54.63 UTC ML= 1.1 VRAC 207.4 349 Pn 7:30:46.61 -0.14
lat: 45.669N lon: 18.125E h= 1.2 km psz 21z2.4 7 iPnC  7:30:47.40 0.02
erh= 5.4km erz=62.8km esSn 31:09.80  -2.89
nr= 6 gap=333 rms=0.38 MOA 219.8 281 iPnC 7:30:48.80 0.50
Locality: Croatia iSn 31:18.70 4.36
Comments: OBKA 224.7 241 iPnD 7:30:48.10 -0.81
iSn 31:20.60 5.17
sta dist azm phase hr mn sec res SISC 230.9 195 iPn 7:30:49.50 -0.18
RHK3 26.3 22 iPgD 23:00:59.10 -0.23 isn 31:14.30  -2.50
eSg 01:02.90 -0.10 LJU 255.6 231 ePn 7:30:58.10 5.34
RHK1 47.5 355 ePgD 23:01:03.00 -0.11 VISS 256.5 223  ePn 7:30:52.30 -0.58
esg 01:09.40 -0.33 MORC 257.2 7 ePn 7:30:53.24 0.27
PKS9 102.7 7 ePg  23:01:13.80 0.83 OKC 272.5 16 ePn 7:30:55.10 0.22
eSg 01:27.60 0.32 eSn 31:24.20 -1.84
CEY 284.0 227 ePn 7:30:56.60 0.30
46. eSn 31:26.20 -2.39
KBA 290.7 261 iPnC 7:30:58.00 0.87
2004-05-21 time: 1:02:10.74 UTC ML= 0.5 iSn 31:40.60  10.54
lat: 45.932N lon: 18.330E h= 10.0 km VoY 295.7 237 ebn 7:30:57.30  -0.46
erh=95.2km  erz=69.2km esn 31:43.80 12.62
hr— 6 gap-217 =054 GERE 297.5 301 Pn 7:30:58.84 0.85
Locality: Kisherend GEC2 297.5 301 ePn 7:30:58.90 0.91
Comments : eSn 31:38.90 7.31
RAC 299.8 15 ePn 7:31:05.30 7.03



Foldrengés paraméterek
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Hypocenter Parameters

48.
2004-06-02 time: 7:45:07.71 UTC ML= 1.6
lat: 47.435N lon: 18.419E h= 0.0 km
erh= ---km erz= ---km
nr= 3 gap=342 rms=0.31
Locality: Vargesztes
Comments: explosion
sta dist azm phase hr mn sec res
PKSG 5.3 204 ePgC 7:45:08.30 -0.35
eSg 45:09.40 0.01
PKS9 94.9 186 ePgC 7:45:25.00 0.35
49.
2004-06-02 time: 7:46:21.00 UTC ML= 1.8
lat: 47.431IN 1lon: 18.399E h= 0.0 km
erh= ---km erz= ---km
nr= 4 gap=357 rms=0.34
Locality: Gant
Comments: explosion
sta dist azm phase hr mn sec res
PKSG 4.4 188 iPgC 7:46:21.60 -0.20
eSg 46:22.80 0.38
PKS9 94.3 186 ePgC 7:46:38.30 0.45
eSg 46:50.50 -0.48
50.
2004-06-04 time: 12:26:03.55 UTC ML= 1.9
lat: 45.909N lon: 18.695E h= 0.1 km
erh= 7.5km erz= 861lkm
nr= 5 gap=235 rms=0.39
Locality: Udvar
Comments:
sta dist azm phase hr mn sec res
RHK3 34.5 266 iPgD 12:26:09.70 -0.01
eSg 26:13.60 -0.92
RHK1 52.5 293 ePgD 12:26:13.60 0.66
eSg 26:20.10 -0.16
PKS2 76.1 32 eSg 12:26:27.60 -0.16
51.
2004-06-05 time: 2:15:23.61 UTC ML= 2.0
lat: 45.648N lon: 18.132E h= 8.1 km
erh= 4.0km erz= 2.8km
nr= 7 gap=335 rms=0.21
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
RHK3 28.4 19 ePgD 2:15:28.80 -0.08
eSg 15:32.80 -0.19
RHK1 49.9 355 iPgD 2:15:32.70 0.06
eSg 15:39.20 -0.49
PKS9 105.0 6 ePgD 2:15:42.60 0.18
eSg 15:57.50 0.40
PKSG 194.9 6 ePnC 2:15:53.80 -0.11
eSn 16:21.20 3.65
52.
2004-06-07 time: 2:08:00.28 UTC ML= 1.2
lat: 45.638N lon: 18.077E h= 7.3 km
erh= 8.8km erz= 4.4km
nr= 9 gap=312 rms=0.65
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res



Hypocenter Parameters Foldrengés paraméterek

RHK3 31.0 26 ePgD 2:08:05.70 -0.27 PKSG 4.5 356 iPgC 10:07:51.50 -0.05
eSg 08:09.70 -0.70 eSg 07:52.50 -0.06
RHK1 50.8 360 iPgD 2:08:09.60 0.16 PKSM 128.1 172 ePnC 10:08:12.90 0.37
eSg 08:16.10 -0.48 eSn 08:29.40 -0.50
PKS9 106.6 8 ePgC 2:08:20.20 0.84
eSg 08:34.40 0.15 57.
PKS8 145.5 19 ePnC 2:08:23.50 -1.01
esn 08:40.10  -3.31 2004-06-14 time: 23:26:44.75 UTC ML= 1.5
PKS6 157.0 47 eSn 2:08:46.90 0.93 lat: 46.251N lon: 19.633E h= 5.8 km
erh= 4.1lkm erz= 3.1lkm
S53. nr= 12 gap=276 rms=0.53
Locality: Ottémos
2004-06-08 time: 19:16:46.40 UTC ML= 1.7 Comments:
lat: 45.797N lon: 18.771E h= 17.2 km
erh=31.3km erz=24.6km sta dist azm phase hr mn sec res
nr= 8 gap=288 rms=0.79 PKS6 39.1 352 iPgC 23:26:51.80 0.00
Locality: Croatia eSg 26:57.90 0.59
Comments: PKSN 74.0 14 ePg 23:26:55.60 -2.40
eSg 27:07.60 -0.74
sta dist azm phase hr mn sec res PKS7 95.6 338 iPgC 23:27:02.20 0.35
RHK3 41.6 284 iPgC 19:16:54.40 -0.04 eSg 27:15.30 0.11
eSg 17:00.70 -0.01 PKS8 101.2 314 ePgD 23:27:02.80 -0.05
RHK1 63.5 301 ePg 19:16:58.40 0.25 eSg 27:15.90 -1.07
eSg 17:06.50 -0.82 PKS9 110.6 290 ePg 23:27:04.80 0.27
PKS9 95.7 337 iP*C 19:17:03.80 0.71 eSg 27:20.00 0.05
eS* 17:16.80 0.69 PKSG 158.3 323 iPnD 23:27:10.70 -0.08
PKS8 120.5 357 ePn 19:17:03.90 -2.35 eSn 27:32.10 1.02
eSn 17:21.00 -0.73
58.
54.
2004-06-15 time: 9:56:22.57 UTC ML= 1.2
2004-06-12 time: 9:59:21.72 UTC ML= 2.2 lat: 45.549N lon: 17.860E h= 5.0 km
lat: 48.657N lon: 19.119E h= 16.8 km erh= ---km erz= ---km
erh= 1.3km erz= 0.8km nr= 4 gap=336 rms=0.16
nr= 10 gap=173 rms=0.21 Locality: Croatia
Locality: Slovak Republic Comments:
Comments:
sta dist azm phase hr mn sec res
sta dist azm phase hr mn sec res RHK3 48.5 39 ePg 9:56:31.30 0.02
VYHS 27.6 229 iPg 9:59:27.60 0.10 RHK1 62.8 15 iPgD 9:56:33.70 -0.12
eSg 59:31.80 -0.20 eSg 56:43.10 0.50
PSz 100.3 145 ePn 9:59:39.14 0.03 PKS9 119.8 16 ePnC 9:56:44.00 0.11
eSn 59:52.62 -0.06
OKC 149.2 332 ePn 9:59:45.80 0.59 59.
eSn 10:00:03.60 0.08
28T 157.8 251  ePn 9:59:45.80  -0.48 2004-06-19 time: 10:48:06.43 UTC ML= 2.5
eSn 10:00:05.50 0.06 lat: 47.391N lon: 19.956E h= 10.0 km
MORC 169.4 317 ePn 9:59:47.86 0.13 erh= 3.7km erz= 2.3km
eSn 10:00:07.80 -0.22 nr= 24 gap:153 rms=0.94
Locality: Portelek
55. Comments:
2004-06-14 time: 10:07:01.27 UTC ML= 0.7 sta dist azm phase hr mn sec res
lat: 47.408N lon: 18.416E h= 0.0 km PKSN 55.3 187 iPgC 10:48:16.60 0.14
erh=23.5km erz= 2.3km eSg 48:24.50 0.22
nr= 5 gap=294 rms=0.45 PSZ 58.8 356 iPgD 10:48:17.30 0.22
Locality: Géant eSg 48:25.10 -0.30
Comments: explosion PKS7 71.3 238 iPgC 10:48:19.30 0.02
eSg 48:28.60 -0.71
sta dist azm phase hr mn sec res PKS6 92.8 199 iPgC 10:48:22.80 -0.30
PKSG 2.6 228 iPgC 10:07:03.10 -0.02 eSg 48:34.80 -1.30
eSg 07:04.10 -0.45 PKS8 112.5 240 iPnC 10:48:25.10 -1.11
PKS8 62.0 161 eSg 10:07:21.20 -0.04 eSn 48:38.70 -2.95
PKSM 134.0 173 ePnC 10:07:24.60 0.86 PKS2 114.8 210 iPnC 10:48:26.40 -0.10
eSn 07:40.30 -0.96 eSn 48:40.00 -2.15
PKSG 118.2 270 iPnC 10:48:28.50 1.58
56. eSn 48:41.70 -1.20
VYHS 148.5 326 ePn 10:48:30.70 0.00
2004-06-14 time: 10:07:50.25 UTC ML= 1.0 esn 48:48.60  -1.02
lat: 47.352N lon: 18.395E h= 0.0 km PKS9 155.8 235 1PnC 10:48:33.00 1.40
erh= ———km erz= ———km eSn 48:52.20 0.96
nr= 4 gap=184 rms=0.23 PKSM 165.1 217 ePn 10:48:33.90 1.14
Locality: Gant eSn 48:54.50 1.19
Comments: explosion CRVS 202.0 34 ePn 10:48:37.30 -0.07
eSn 48:59.70 -1.80
sta dist azm phase hr mn sec res RHK1 203.7 225 ePnC 10:48:41.30 3.72



Foldrengés paraméterek Hypocenter Parameters

esSn 49:06.00 4.12 esSn 35:11.30 -0.22
PKSM 158.3 141 ePn 0:34:53.30 -0.85

0.90,40 esSn 35:10.10 -3.94

+ 5 VYHS 172.9 41  ePn 0:34:57.20 1.23

PsSz 204.2 71 Pn 0:35:01.20 1.33

MOA 238.0 284 iPnC  0:35:09.00 4.91

KHC 344.2 306 ePn 0:35:18.00 0.67

316,61,-168

270,50,180

60.

2004-06-21 time: 21:42:27.98 UTC ML= 1.8
lat: 47.323N lon: 17.379E h= 13.4 km

220,80,-30

erh= 3.2km erz= 2.8km
nr= 17 gap=108 rms=0.83
Locality: Mezd&lak 62.
Comments:

2004-06-25 time: 2:34:04.48 UTC ML= 2.1
sta  dist azm phase hr mn sec res lat: 47.439N lon: 16.930E h= 11.8 km
SOP 73.7 303 inC 21:42:41.90 0.55 erh= 1.8km erz= 2.3km
PKSG 76.8 84 ePg 21:42:40.90 -1.00 nr= 29 gap= 62 rms=0.69

eSg 42:51.80 -0.96 Locality: Csér
ZST  99.3 348  eP*  21:42:46.30 0.72 Comments :
eS* 42:58.80 -0.50
PKS8 110.2 117 iPnC 21:42:46.70 -0.34 sta dist azm phase hr mn sec res
esn 43:00.40  -1.52 SOP  39.0 314 ePgD  2:34:12.10 0.35
RHKS5 134.2 72 iPnC 21:42:50.60 0.56 eSg 34:17.00 ~0.42
esn 43:07.70 0.46 7ST 85.2 9  ePg 2:34:19.70 -0.14
ARSA 140.6 267 iPnC 21:42:50.50 -0.34 eSg 34:30.70 ~1.11
isn 43:07.90  -0.77 VKA 102.6 334  iP*C  2:34:23.30 0.57
RHK1 146.5 159 iPnC 21:42:53.20 1.63 ig* 34:37.10 0.13
esSn 43:09.80  -0.16 ARSA 108.3 259  iPnC  2:34:22.70 -0.82
VYHS 169.8 40 ePn 21:42:54.10 -0.37 iSn 34:35.40 ~2.96
esn 43:17.40 2.26 PKSG 110.4 93  ePnD  2:34:23.90 0.13
MOA 241.4 284 iPnC 21:43:02.10 -1.30 eSn 34:38.40 -0.42
isn 43:31.00  -0.03 SRO 112.0 68 ePn 2:34:24.30 0.32
eSn 34:38.40 -0.78
61. PKS8 146.4 115 ePnC 2:34:28.60 0.34
eSn 34:45.10 -1.71
2004-06-22 time: 0:34:28.65 UTC ML= 1.9 PERS 164.2 237 iPn 2:34:30.67 0.19
lat: 47.314N lon: 17.330E h= 10.0 km RHK1 173.1 150 ePnC 2:34:32.50 0.91
erh= 5.2km erz= 5.0km eSn 34:54.20 1.47
nr= 17 gap=110 rms=1.08 DOBS 181.6 218 iPn 2:34:32.72 0.06
Locality: Mih&lyhéaza VYHS 184.5 51 ePn 2:34:32.90 -0.11
Comments: GOLS 187.5 212 iPn 2:34:32.97 -0.42
MOA 205.3 283 iPnC 2:34:38.50 2.89
sta dist azm phase hr mn sec res LEGS 206.5 217 iPn 2:34:35.40 -0.36
SOP 71.1 305 ePgC 0:34:42.00 0.52 OBKA 208.6 240 iPnD 2:34:36.50 0.48
eSg 34:50.60 -0.88 iSn 35:02.00 1.38
PKSG 80.6 84 ePgD 0:34:42.50 -0.66 PDKS 211.3 224 iPn 2:34:36.59 0.24
eSg 34:52.80 -1.68 CRES 211.8 212 iPn 2:34:36.01 -0.41
ZST 99.5 350 ePg 0:34:46.60 0.09 PSZ 228.9 77 ePn 2:34:40.40 1.85
eSg 34:58.80 -1.64 LJU 240.4 230 iPn 2:34:40.27 0.29
PKS8 113.2 115 iPnD 0:34:48.00 -0.52 CEY 269.3 225 iPn 2:34:43.76 0.17
eSn 35:01.70 -2.31 KHC 311.9 307 ePn 2:34:53.70 4.80
BUD 129.3 82 iPnC 0:34:52.00 1.47
ARSA 136.8 267 iPnC 0:34:51.40 -0.07
iSn 35:08.20 -1.07
RHK1 147.0 157 iPnD 0:34:54.30 1.56

42



Hypocenter Parameters Foldrengés paraméterek

DPC 327.1 352 ePn 18:13:32.60 0.97
327,40,116 PRU 334.7 328 Pn 18:13:39.60 7.02
eSn 14:19.80 10.18
WET 357.3 302 ePn 18:13:38.00 2.60
CRVS 372.3 64 ePn 18:13:37.60 0.33
335,73,121
O
115,55,70 90,35,30
O
63.
2004-06-25 time: 18:12:45.09 UTC ML= 2.6
lat: 47.439N 1lon: 16.959E h= 10.0 km
erh= 1.6km erz= 2.0km
nr= 39 gap= 62 rms=0.73
Locality: Répceszemere 64.
Comments:

2004-06-28 time: 9:39:09.74 UTC ML= 2.7
sta dist azm phase hr mn sec res lat: 47.615N lon: 16.437E h= 3.6 km
SOP 40.6 312 iPgC 18:12:52.90 0.34 erh= 2.3km erz= 2.4km

eSg 12:57.50 -0.88 nr= 24 gap= 55 rms=0.58
ZST 84.8 7 ePg 18:13:00.20 -0.15 Locality: Austria
eSg 13:12.20 -0.05 Comments: felt 4 EMS
VKA 103.6 332 ipP*C 18:13:04.00 0.34
is* 13:18.20 0.05 sta dist azm phase hr mn sec res
PKSG 108.2 93 iPnD 18:13:04.60 0.27 SOP 11.8 50 ePgD 9:39:12.60 0.65
eSn 13:19.10 -0.24 eSg 39:14.20 0.53
SRO 110.0 68 ePn 18:13:04.90 0.34 VKA 72.8 353 iPgD 9:39:22.70 -0.05
eSn 13:19.30 -0.44 isg 39:31.90 -1.00
ARSA 110.5 259 iPnC 18:13:03.50 -1.13 ARSA 80.0 240 iPgC 9:39:23.60 -0.44
PKS9 138.0 133 iPnD 18:13:08.40 0.34 isg 39:33.40 -1.79
eSn 13:28.60 2.63 ZST 81.5 38 iPg 9:39:23.60 -0.71
PKS8 144.4 116 ePnD 18:13:09.00 0.15 eSg 39:33.70 -1.98
eSn 13:25.60 -1.78 SRO 142.5 81 ePn 9:39:35.20 1.12
GROS 155.4 226 iPn 18:13:09.50 -0.72 eSn 39:50.60 -2.47
PERS 166.1 237 iPn 18:13:11.20 -0.36 GROS 146.7 209 iPn 9:39:34.12 -0.49
RHK1 171.9 150 ePnC 18:13:12.70 0.41 PERS 148.0 223 iPn 9:39:35.10 0.34
eSn 13:35.00 1.50 PKSG 149.3 100 ePnD 9:39:34.60 -0.33
VYHS 182.8 50 iPn 18:13:13.40 -0.24 eSn 39:52.50 -2.08
DOBS 183.0 218 iPn 18:13:16.58 2.91 MOA 164.9 279 iPnC 9:39:37.50 0.62
PKSM 187.3 137 iPnC 18:13:13.60 -0.61 iSn 39:58.90 0.85
eSn 13:38.40 1.48 PKS9 180.6 129 ePnC 9:39:39.10 0.26
GOLS 188.7 213 iPn 18:13:14.20 -0.18 PKS8 188.3 116 ePnC 9:39:39.50 -0.29
MOA 207.4 283 iPnC 18:13:19.20 2.49 eSn 40:00.50 -2.74
iSn 13:43.90 2.52 GOLS 188.8 199 iPn 9:39:40.44 0.58
LEGS 207.9 217 iPn 18:13:16.07 -0.70 OBKA 188.9 229 iPnC 9:39:39.20 -0.67
OBKA 210.6 241 iPnC 18:13:17.40 0.30 iSn 40:05.40 2.02
iSn 13:41.60 -0.47 VYHS 203.8 61 ePn 9:39:40.10 -1.63
CRES 213.1 213 iPn 18:13:16.77 -0.65 RHK1 210.1 144 ePnD 9:39:42.10 -0.41
PSZ 226.8 76 ePn 18:13:19.24 0.12 eSn 40:07.90 -0.16
MORC 263.5 9 ePn 18:13:23.55 -0.15 CRES 212.6 201 iPn 9:39:43.14 0.32
Sn 13:52.33 -1.49 PKSM 229.2 133 ePn 9:39:44.30 -0.60
CEY 270.9 226 iPn 18:13:24.80 0.17 eSn 40:08.60 -3.72
KBA 276.5 262 iPnC 18:13:26.00 0.67 RHK3 236.8 144 iPnC 9:39:46.00 0.15
isSn 13:55.40 -1.31 KBA 241.2 256 iPnC 9:39:47.60 1.21
OKC 280.7 18 ePn 18:13:26.60 0.75 iSn 40:12.90 -2.07
VoY 281.8 236 ePn 18:13:24.70 -1.28 MORC 253.8 19 ePn 9:39:48.57 0.61
eSn 14:04.00 6.13 PSZ 261.4 83 ePn 9:39:47.50 -1.40
GEC2 288.5 303 ePn 18:13:28.30 1.48 eSn 40:16.50 -2.95
KHC 313.6 307 ePn 18:13:31.20 1.25 KHC 270.7 309 ePn 9:39:51.00 0.94
esn 14:01.50 -3.44 eSn 40:27.20 5.68



Foldrengés paraméterek Hypocenter Parameters

OKC 277.3 27 ePn 9:39:51.10 0.21
PRU 298.4 332 Pn 9:39:55.00 1.48
eSn 40:25.30 -2.36
DPC 304.3 358 eSn 9:40:36.00 7.03
WTTA 364.2 264 iPnD 9:40:00.50 -1.23
iSn 40:39.30 -2.98
BRG 405.3 333 ePn 9:40:06.40 -0.45
NKC 412.6 315 ePn 9:40:12.10 4.34
eSn 41:07.40 14.39
CLL 480.2 329 ePn 9:40:33.00 16.81
iSn 41:25.30 17.27
MOX 487.2 314 ePn 9:40:32.50 15.43
eSn 41:28.50 18.92

311,65,95
125,30,170

224,85,60

67.

2004-07-02 time: 9:57:01.73 UTC ML= 0.7
lat: 45.849N lon: 18.422E h= 1.3 km
erh= 1.8km erz=15.2km

nr= 6 gap=265 rms=0.17
Locality: Nagyharsany
120.25.80 Comments:
sta dist azm phase hr mn sec res
RHK3 13.9 288 ePg 9:57:04.00 -0.22
eSg 57:06.00 -0.17
RHK1 38.5 315 iPgC 9:57:08.80 0.19
eSg 57:13.70 -0.27
65. PKSM 43.7 23 iPgC  9:57:09.60 0.06
eSg 57:15.50 -0.14
2004-06-28 time: 11:50:23.12 UTC ML= 2.2
lat: 47.624N 1lon: 16.375E h= 5.0 km 68.
erh=25.8km
Locality: Austria 2004-07-07 time: 8:33:02.51 UTC ML= 1.3
lat: 47.398N 1lon: 18.422E h= 0.0 km
Comments : erh= 5.7km erz=11.5km

Reported by NEIC nr= 6 gap=268 rms=0.26

Locality: Gant

66. Comments: explosion
2004-06-29 time: 0:35:47.77 UTC ML= 1.3 sta dist azm phase hr mn sec res
lat: 47.915N 1lon: 19.453E h= 8.1 km PKSG 2.5 254 iPgC 8:33:02.70 -0.31
erh= 4.1lkm erz= 2.0km eSg 33:03.80 0.41
nr= 16 gap=216 rms=0.68 PKS8 60.9 162 iPgC 8:33:13.50 0.12
Locality: Szanda eSg 33:21.10 -0.76
Comments: PKS9 90.8 187 iPgC 8:33:18.90 0.17
eSg 33:31.40 0.02
sta dist azm phase hr mn sec res
PENC 18.9 223 ePgC 0:35:51.50 0.06 69.
eSg 35:54.80 0.50
RHK6 30.9 210  iPgD  0:35:53.50 0.03 2004-07-09 time: 8:33:12.71 UTC ML= 1.8
esg 35:57.90  -0.01 lat: 46.237N lon: 16.544E h= 21.2 km
PSZ  33.0 89 ePgC  0:35:53.20 -0.64 orhe 6.7km  erz= 6.1km
eSg 35:57.50 -1.07 nr= 8 gap=166 rms=0.48
PKSG 98.8 234 ePgC  0:36:05.60  0.14 Locality: Croatia
eSg 36:18.00  -1.27 Comments :
PKS7 99.0 193 ePg 0:36:05.90 0.40
esg 36:19.10 -0.24 sta dist azm phase hr mn sec res
PKSN 117.4 165 ePnC 0:36:09.70 1.29 GOLS 75.4 251 ng 8:33:26.80 0.73
esn 36:24.50  -0.02 DOBS 83.6 263  iPg 8:33:26.50 -0.81
PKS8 129.3 207 ePnC 0:36:09.50 -0.39 GROS 84.0 287 iPg 8:33:27.70 0.32
eSn 36:25.60  -1.55 CRES 95.8 242 iPn  8:33:29.30 0.28
PKSM 199.2 198 iPnC 0:36:19.60 1.00 LEGS 100.1 251 iPn 8:33:29.20 -0.37
esn 36:40.60  -2.05 PERS 118.3 292  iPn 8:33:31.80  -0.04
RHK1 119.0 98 ePn  8:33:31.50 -0.43
esn 33:47.10 0.18
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358,60,6
70.

2004-07-15 time: 3:16:23.12 UTC ML= 1.0
lat: 45.720N 1lon: 18.154E h= 0.8 km
erh= 6.1lkm erz=83.0km

nr= 6 gap=329 rms=0.45
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res ®
RHK3 20.2 22 ePgC 3:16:26.70 -0.03
eSg 16:28.00 -1.55 265,85,150
RHK1 42.2 351 iPgC 3:16:30.30 -0.35
eSg 16:36.50 -0.02
PKS9 96.9 6 ePgC 3:16:40.90 0.49
eSg 16:54.60 0.69

71.

2004-07-20 time: 22:13:25.90 UTC ML= 2.5
lat: 47.091N 1lon: 18.115E h= 10.0 km

erh= 1.3km erz= 1.4km
nr= 39 gap= 54 rms=0.56 72.
Locality: Berhida
Comments: felt 4-5 EMS 2004-07-24 time: 4:30:42.29 UTC ML= 1.6
lat: 46.288N lon: 16.567E h= 10.0 k
sta dist azm phase hr mn sec res @ eiﬁ= 6.8km erz= 4 7k$
PKSG 39.4 32 1ggD 22:13:3;.28 —8.éi hre 12 gap=139 Tme—0. 85
&g 120, Y. Locality: Croati
PKS7 79.6 94 ePgC 22:13:40.70 0.48 oL reee
eSg 13:51.60 0.20 ’
BUD 81.4 58 iPgC 22:13340.10 -0.44 sta dist azm phase hr mn sec res
eSg (13:51.60 0 -0.37 GOLS 79.1 247  iPg  4:30:56.00 -0.53
SRO  8l.6 11 egg 22-};-@1-;8 8-5? GROS 84.2 283 iPg 4:30:58.70 1.27
€°9 PO - DOBS 86.1 260 iPg 4:30:57.40  -0.37
RHKS  98.9 47 1PgC 22:13:43.20  -0.44 CRES 100.1 239 ePg 4:30:59.40 -0.86
058 155 Gade amaaianlee o LEGS 103.7 249  iP*  4:31:00.00 -0.87
PKSM 105.8 158 1PrC 22:13:44. : PERS 117.9 289  iPn  4:31:03.70  0.95
es (13:57.70 -1.84 RHK1 118.2 100 ePnC  4:31:03.90 1.12
RHKL 110.8 182  ePn  22:13:46.10 0.63 oSn 31i18.30  -0.46
esn (13:59.80 - -0.94 ARSA 133.4 323  iPnD  4:31:04.00 -0.68
PENC 117.4 49 iPnC 22.13:45.80 -0.49 isn 31:20.70 -1.44
esn (14:02.000-0.20 OBKA 157.2 279  iPnC  4:31:08.20  0.56
PKS6 123.4 116 1£nD 22.}2.3;.28 8.3; isn 31:28. 40 0. 99
eon M . .
RHK3 134.1 175 ePn  22:13:48.90 0.52 73
esSn 14:04.20 -1.71 -
SOP 134.7 299  iPnD 22:13:49.30 0.85
eSn 14:03.50 -2.53 2004-07-25 time: 8:11:12.95 UTC ML= 1.9
PKSN 135.1 99 ePn  22:13:50.60 2.11 lat: 46.282N lon: 16.482E h= 7.0 km
esn 14:07.60 1.49 erh= 4.0km erz= 3.4km
2ST 144.5 328  iPn  22:13:49.90 0.24 nr= 8 gap=136 rms=0.35
esn 14:06.90 -1.30 Locality: Croatia
PSZ 162.6 56 iPnC 22:13:52.60 0.68 Comments:
eSn 14:12.30 0.08
VYHS 165.0 19 ePn  22:13:52.60 0.37 sta  dist azm phase hr mn sec res
osn 11:12.40  -0.37 DOBS 79.5 259  iPg 8:11:27.10 -0.10
ARSA 197.3 275  iPnD 22:13:56.20 -0.05 GCIS 82.0 235  iPg 8:11:27.10  -0.54
isn 14:19.10  -0.83 CRES 94.1 237 iPg 8:11:30.10 0.29
GROS 211.5 251  iPn  22:13:58.10 0.07 PERS 112.0 291  iPg 8:11:33.10 0.11
GOLS 225.6 238 ePn  22:13:59.60 -0.19 PDKS 116.8 259  iPn 8:11:34.10 0.45
DOBS 228.1 243 ePn  22:13:59.70  -0.39 RHK1 124.5 100  ePn 8:11:34.40  -0.22
CRES 248.0 235 ePn  22:14:02.20 -0.37 esSn 11:47.90  -3.62
LEGS 249.4 239  iPn  22:14:02.30  -0.45 ARSA 130.2 326  iPnC  8:11:35.60 0.27
OBKA 279.8 257 iPnC 22:14:07.10 0.56 isn 11:52.30  -0.48
isn 14:38.50 0.25
MOA 302.1 286 iPnC 22:14:09.30 -0.03 74.
iSn 14:42.80  -0.40
KBA 362.2 270 iPnC 22:14:16.50 -0.32 2004-07-26 time: 7:41:58.95 UTC ML= 1.3
isn 14:56.40 -0.14 lat: 47.471N lon: 18.451E h= 0.0 km
DPC 385.6 340 ePn  22:14:20.50 0.76 erh= 1.2km erz= 6.4km
eSn 15:00.90 -0.83 nr= 5 gap=318 rms=0.31
KHC 406.9 304 ePn 22:14:22.90 0.51 Locality: Vargesztes
eSn 15:05.40 -1.05 Comments: explosion

45



Foldrengés paraméterek

sta dist azm phase
PKSG 9.9 207 ePgC
eSg
PKS8 68.0 165 ePgC
eSg

PKSS 99.1 188 iPgC

75.

hr

7:

7:

7:

mn

42:
42:
42:
42
42:

-0.32
-0.40
-0.20

Hypocenter Parameters

2004-07-28 time: 10:49:18.67 UTC ML=

lat: 47.511N 1lon: 16.400E h= 1.7 km
erh= 3.6km erz= 1.8km
nr= 8 gap=187 rms=0.28
Locality: Austria
Comments:
sta dist azm phase hr mn sec res
SOP 22.6 32 iPgC 10:49:22.60 -0.11
ARSA 72.3 246 iPgC 10:49:31.60 0.03
iSg 49:41.60 -0.04
Z3T 92.6 35 eSg 10:49:48.10 0.00
MOA 164.6 283 iPnC 10:49:46.80 0.80
isSn 50:07.00 -0.32
VYHS 212.1 59 ePn 10:49:51.60 -0.33
eSn 50:17.90 0.02

76.

2004-08-03 time: 12:06:36.62 UTC ML=

lat: 48.418N lon: 19.088E h= 10.0 km
erh=27.6km erz=10.3km
nr= 5 gap=198 rms=0.51
Locality: Slovak Republic
Comments:
sta dist azm phase hr mn sec res
VYHS 20.4 294 ePg 12:06:40.60 -0.08
eSg 06:43.80 -0.05
PSZ 81.8 133 ePgC 12:06:51.90 0.57
eSg 07:01.40 -1.41
ZST 149.3 260 eSn 12:07:20.00 -0.01

77.

2004-08-07 time: 18:37:22.76 UTC ML= 1.3

lat: 47.602N lon: 18.400E h= 0.3 km
erh= 5.2km erz= 288km
nr= 10 gap=193 rms=0.94
Locality: Vértesszd&lds
Comments:
sta dist azm phase hr mn sec res
PKSG 23.4 182 iPgC 18:37:26.10 -0.84
eSg 37:29.20 -1.00
PKS8 83.1 165 iPgC 18:37:38.70 1.10
eSg 37:46.60 -2.58
VYHS 104.4 18 ePg 18:37:42.50 1.10
eSg 37:54.40 -1.53
PKS9 113.2 185 iPgC 18:37:43.30 0.31
eSg 37:58.60 -0.16
PSZ 117.4 73 ePg 18:37:43.90 0.17
eSg 37:59.30 -0.78

78.

2004-08-10 time: 8:44:57.76 UTC ML= 1.3

lat: 45.779N 1lon: 18.037E h= 10.0 km
erh= ---km erz= ---km
nr= 4 gap=311 rms=0.66
Locality: Cun
Comments:
sta dist azm phase hr mn sec res
RHK3 20.7 54 iPgC 8:45:02.00 0.14
RHK1 35.2 4 iPgC 8:45:03.80 -0.50
eSg 45:06.40 -3.00

46

PKS9 91.7 12 ePgC 8:45:15.00 0.76
79.
2004-08-10 time: 12:15:00.04 UTC ML= 0.8
lat: 45.965N lon: 18.236E h= 7.5 km
erh= 6.0km erz=13.3km
nr= 5 gap=147 rms=0.20
Locality: Szalanta
Comments:
sta dist azm phase hr mn sec res
RHK3 8.7 171 iPgC 12:15:02.10 0.01
RHK1 19.2 319 iPgC 12:15:03.70 -0.02
eSg 15:06.40 -0.18
PKS2 95.5 52 ePg 12:15:16.90 -0.24
PKS8 107.0 18 ePg 12:15:19.70 0.50
80.
2004-08-10 time: 13:15:00.01 UTC ML= 0.5
lat: 45.895N lon: 18.096E h= 2.2 km
erh= 9.4km erz=29.1lkm
nr= 6 gap=262 rms=0.76
Locality: Hegyszentmérton
Comments:
sta dist azm phase hr mn sec res
RHK3 12.2 93 iPgC 13:15:02.20 -0.02
eSg 15:04.10 0.16
RHK1 22.3 355 iPgC 13:15:03.50 -0.51
eSg 15:06.00 -1.14
PKS9 78.2 10 ePgD 13:15:14.90 0.92
eSg 15:32.90 8.01
81.
2004-08-10 time: 15:15:00.07 UTC ML= 0.4
lat: 45.928N 1lon: 18.066E h= 0.3 km
erh= ---km erz= ---km
nr= 4 gap=255 rms=0.60
Locality: Tengeri
Comments:
sta dist azm phase hr mn sec res
RHK3 15.0 107 iPgC 15:15:02.30 -0.45
RHK1 18.6 1 iPgC 15:15:03.30 -0.09
eSg 15:04.80 -1.18
PKS9 75.1 13 iPgC 15:15:14.30 0.82
82.
2004-08-10 time: 15:59:59.46 UTC ML= 0.0
lat: 45.912N 1lon: 18.086E h= 10.0 km
erh= 6.0km erz= 5.4km
nr= 6 gap=168 rms=0.81
Locality: Tengeri
Comments:
sta dist azm phase hr mn sec res
RHK3 13.2 102 ePgC 16:00:02.50 0.09
eSg 00:04.70 -0.01
RHK1 20.3 357 iPgC 16:00:03.10 -0.40
eSg 00:04.70 -1.96
PKS9 76.5 11 ePgC 16:00:14.70 1.47
JAVS 234.5 269 iPn 16:00:34.60 0.15
83.
2004-08-13 time: 18:24:13.70 UTC ML= 1.0

lat: 47.207N lon: 18.215E h= 10.0 km
erh= 7.3km erz= 5.7km

nr= 8 gap=208 rms=0.67

Locality: Csér

Comments:
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eSn 02:05.20 -2.17

sta dist azm phase hr mn sec res KHC 366.6 298 ePn 18:01:27.50 0.63
PKSG 24.5 33 ePg 18:24:17.90 -0.52 eSn 02:05.30 -2.11
eSg 24:22.70 0.60 PTCC 372.6 250 ePn 18:01:29.80 2.18

PKS8 50.6 136 ePgD 18:24:22.90 -0.01 FVI 406.8 254 ePn 18:01:34.63 2.74
eSg 24:30.10 0.01 WET 413.7 295 ePn 18:01:34.20 1.46

PKS9 69.1 176 ePg 18:24:25.80 -0.36 KWwp 419.2 57 ePn 18:01:35.30 1.88
eSg 24:38.50 2.61 BRG 468.1 322 Pn 18:01:45.50 5.98

RHK1 124.1 185 ePnD 18:24:35.50 0.57 CLL 548.1 319 ePn 18:01:51.00 1.50
eSn 24:50.00 -1.49 eSn 03:16.00 28.32

84.

2004-08-17 time: 18:00:34.91 UTC ML= 3.4
lat: 47.578N 1lon: 17.942E h= 6.1 km
erh= 1.5km erz= 1.6km
nr= 47 gap= 69 rms=0.94
Locality: Kisbér
Comments: felt 4-5 EMS

45,60,80

sta dist azm phase hr mn sec res
SRO  38.3 47 ePg 18:00:43.00 1.17
esSg 00:48.30 1.07
PKSG 39.7 121 ePgD 18:00:42.10 0.02
eSg 00:47.70 0.03
BUD 82.2 97 ePgD 18:00:49.70 0.08
eSg 01:00.20 -0.90
ZST 93.1 318 ePg 18:00:51.70 0.13 244.31.107
esg 01:03.80 -0.76
PKS8 95.6 144 ePgD 18:00:51.50 -0.52
eSg 01:04.40 -0.96
RHK6 98.8 84 ePg 18:00:50.60 -2.00
esSg 01:05.40 -0.99
PENC 103.4 77 ePg  18:00:53.40 0.00
eSg 01:08.10 0.28
SOP 104.6 276 ePgD 18:00:53.70 0.07 85.
esSg 01:06.80 -1.42
PKS7 109.4 123 iPgD 18:00:55.10  0.61 2004-08-17 time: 22:51:48.15 UTC ML= 1.0
eSg 01:09.40  -0.35 lat: 47.633N lon: 18.100E h= 2.8 km
SMOL 110.9 340 ePg  18:00:55.00 0.26 orhe22 . Skm erz= 152km
eSg 01:08.70 -1.51 nr= 6 gap=327 rms=0.91
PKS9 113.1 167 ePgD 18:00:55.20 0.06 Locality: Nagyigmand
esSg 01:09.90 -1.01 Comment s
KOLL 116.5 17 ePn  18:00:55.50 -0.18
esSn 01:09.60 -2.28 sta dist azm phase hr mn sec res
VYHS 121.8 33 ePn  18:00:56.00  -0.34 PKSG 34.7 141  ePgD 22:51:54.40  0.04
eSn 01:11.40 -1.66 e5q £1:59.80 0.50
VKA 143.4 302 1PnC 18:00:59.20  0.16 PKS8 94.6 153 ePgD 22:52:05.10  0.05
iSn 01:18.10 0.24 eSg 52:17.00 -1.23
PSz151.3 76 ebnC 18:01:00.50  0.48 PKS9 117.1 173 ePg  22:52:08.70  -0.37
eSn 01:18.90 -0.71 e5q £2:29.50 4.11
PKSN 164.3 117 ePn  18:01:03.80 2.16
esSn 01:24.70 2.20 86
PKS6 164.3 131 ePnD 18:01:01.70 0.05
RHK1 165.2 177 PnD 18:01:03.30 1.55
con 01i22 50 0 2004-08-18 time: 9:01:23.21 UTC MI= 3.2
LIKS 185.1 28  ePn 18:01:08.80 4. 56 lat: 47.596N lon: 17.974E h= 10.0 km
: eSn '01;30:00 2:89 erh= 1.9km erz= 1.8km
ARSA 186.1 259  iPnC 18:01:04.80 0.43 nr= 38 ~gap= 68 rms=0.92
isn 01:26.70 ~0.64 Locality: Kerékteleki
RHK3 189.3 173 ePn  18:01:04.50 -0.26 Comments: felt 5 EMS
eSn 01:26.80 -1.25
KECS 214.8 62 ePn  18:01:07.50 -0.44 sta  dist azm phase hr mn sec res
MORC 246.3 353 ePn  18:01:13.07 1.20 SRO  35.1 47  iPg 9:01:30.90 1.17
OKC 251.7 3 ePn 18:01:12.90 0.35 esSg 01:36.20 1.39
osn 01.40.30  -1.61 PKSG 38.8 126 ePgD  9:01:29.80 -0.56
MOA 277.5 276  iPnC 18:01:20.40 4.64 eSg 01:35.50  -0.44
Ton 0154 70 2 08 BUD 80.1 99 ePgD 9:01:37.60 -0.02
OBKA 283.9 245 iPnC 18:01:18.20 1.64 eSg 01:48.10  -0.75
fon 0lica. 70 < ee ZST  93.2 316 iPg 9:01:39.50 -0.45
DPC 330.3 339 ePn  18:01:23.80 1.45 eSg 01:51.30  -1.71
osn 01.57 40 -1 0% PKS8 95.9 146 ePgD  9:01:39.20 -1.23
GEC2 345.2 294 ePn  18:01:24.70 0.50 esg 01:52.00  -1.86
eSn 02:01.40 -1.25 PENC 100.5 78 ePg 9:01:41.40 0.15
KBA 351.9 261  iPnC 18:01:25.10 0.06 esg 01:55.70 0.37
ion 02:05.10 -1 .04 SOP 106.8 275 eP*D  9:01:41.60 -0.67
PRU 366.5 317 ePn  18:01:27.10 0.25 es* 01:53.60  -3.53



Foldrengés paraméterek Hypocenter Parameters

PKS7 108.5 124 ePnD  9:01:42.90 0.40 PKS8 184.8 320 ePnC 16:41:01.30 0.13
eSn 01:57.20 -0.35 PKS9 185.2 306 ePn 16:41:01.70 0.48
SMOL 109.8 338  ePn 9:01:42.70 0.04 PKSG 243.2 325 ePnD 16:41:08.70 0.25
eSn 01:56.60 -1.23 PSZ 258.8 355 iPnC 16:41:09.50 -0.89
KOLL 113.8 16 ePn 9:01:43.20 0.04 eSn 41:37.00 -3.05
esn 01:57.60 -1.11 7ZST 373.3 321 ePn  16:41:20.10 -4.56
PKS9 114.6 168 ePnD 9:01:43.10 -0.15
esn 01:57.50 -1.39 88.
VYHS 118.7 33  iPn 9:01:43.70 -0.07
eSn 01:53.10  -0.71 2004-09-02 time: 18:51:47.43 UTC ML= 1.6
VKA 144.3 301  iPnC  9:01:48.00 1.04 lat: 45.795N 1lon: 20.436E h= 10.0 km
isn 02:06.00 0.51 erh=72.6km  erz=66.9km
RHK1 167.1 177 iPnD  9:01:51.50 1.70 nr= 8 gap=324 rme=0.45
esSn 02:10.60 0.06 Locality: Serbia
ARSA 188.9 258 iPnC  9:01:52.30 -0.21 Comments :
isn 02:16.40 1.03
RHK3 191.0 174  ePn 9:01:53.10 0.31 sta dist azm phase hr mn sec res
esn 02:16.00 0.14 PKS6 111.9 323  iPnD 18:52:07.20 0.06
KECS 211.7 62 ePn 9:01:57.80 2.44 eSn 52:23.00 0.48
MORC 244.5 353  ePn 9:02:00.91 1.45 PKSM 146.5 288 ePnC 18:52:12.00 0.54
OKC 249.6 3 ePn 9:01:58.00 -2.08 eSn 52:30.00 ~0.20
eSn 02:28.10  -0.74 PKS7 170.3 325 ePnD 18:52:14.50 0.09
MOA  279.6 276  iPnC  9:02:06.80 2.97 PKS8 181.3 312 ePnD 18:52:15.20 -0.59
iSn 02:42.50 6.99 PKS9 188.4 298 ePn  18:52:15.30 -1.37
OBKA 286.9 245  iPnC  9:02:04.80 0.06 PKSG 236.8 319 ePnC 18:52:22.60 -0.11
isn 02:42.70 5.56
DPC 329.3 338 ePn 9:02:11.60 1.58 89.
esn 02:40.80 -5.73
pez cie.o 2ot ern o 2igelz IO 023 2004-09-03 time: 8:45:24.90 UTC ML= 1.2
. iPnC  9:02:13.70 0.52
. ) lat: 47.456N lon: 18.370E h= 0.0 km
iSn 02:50.90 -1.25
PRU 366.5 317 ePn 9:02:22.50 7.83 erh= -—-km  erz= ---km
esn 02:52.10 -2.71 nr= 3 gap=352 rms=0.01
KHC 367.7 298  ePn 9:02:15.50 0.68 Locality: Oroszlany
eSn 02:53.30 ~1.77 Comments: explosion
sta dist azm phase hr mn sec res
PKSG 7.3 168 ePgC 8:45:26.20 0.00
eSg 45:27.20 -0.02
PKS8 68.2 160 eSg 8:45:46.60 0.01
55,60,110 90.

2004-09-03 time: 8:46:14.11 UTC ML= 1.4
lat: 47.475N lon: 18.249E h= 0.0 km
erh= ---km erz= ---km
nr= 4 gap=337 rms=0.79
Locality: Bokod
Comments: explosion

sta dist azm phase hr mn sec res
PKSG 14.1 131 ePgC 8:46:16.30 -0.32
eSg 46:17.00 -1.59
PKS8 73.8 154 ePg 8:46:28.20 0.92
eSg 46:38.40 0.85
91.

2004-09-07 time: 9:17:39.28 UTC ML= 1.3
lat: 47.441N lon: 18.358E h= 0.0 km

87. erh= ---km erz= ---km

nr= 4 gap=332 rms=0.62

Locality: Oroszlany

Comments: explosion

199,36,59

2004-09-02 time: 16:40:32.37 UTC ML= 2.4
lat: 45.600N 1lon: 20.209E h= 10.0 km
erh= 9.0km erz= 8.2km

_ _ _ sta dist azm phase hr mn sec res
Eg;a}gty: Serbﬁzp’294 rms=0.32 PKSG 6.0 156 ePg 9:17:39.60 -0.74
Comments : eSg 17:40.50 -0.67

PKS9 95.1 184 Pg 9:17:56.80 0.54

sta dist azm phase hr mn sec res eSg 18:10.00 0.49
PKS6 121.8 336 ePnD 16:40:53.40 0.10
eSn 41:09.80 0.17
PKSM 139.4 299 ePnC 16:40:55.50 0.00
eSn 41:13.50 -0.04
RHK1 174.9 288 iPnD 16:40:59.90 -0.03
eSn 41:20.80 -0.63

48
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Foldrengés paraméterek

92.
2004-09-07 time: 16:06:39.54 UTC ML= 1.6
lat: 48.158N lon: 19.333E h= 10.0 km
erh= 2.2km erz= 1.8km
nr= 11 gap=167 rms=0.40
Locality: Slovak Republic
Comments:
sta dist azm phase hr mn sec res
PENC 41.1 185 iPgC 16:06:47.20 0.11
eSg 06:52.80 -0.18
PSZ 49.6 123 iPgC 16:06:48.60 0.02
eSg 06:55.10 -0.53
VYHS 52.5 315 iPg 16:06:49.30 0.22
eSg 06:54.80 -1.73
PKSG 110.7 220 ePnD 16:06:58.40 -0.70
eSn 07:14.10 -0.25
PKS8 150.6 199 ePn 16:07:04.90 0.82
eSn 07:23.70 0.49
ZST 166.0 271 eSn 16:07:26.80 0.18
93.
2004-09-10 time: 9:51:07.63 UTC ML=
lat: 48.246N lon: 18.858E h= 0.0 km
erh= 3.0km erz=17.6km
nr= 5 gap=136 rms=0.50
Locality: Slovak Republic
Comments: probably explosion
sta dist azm phase hr mn sec res
VYHS 27.7 357 iPg 9:51:13.10 0.22
eSg 51:16.20 -0.78
SRO 62.9 220 iPg 9:51:18.80 -0.21
PSZ 85.4 115 ePgD 9:51:23.80 0.82
eSg 51:34.00 -0.95
94.
2004-09-11 time: 18:28:07.25 UTC ML= 2.8
lat: 47.909N 1lon: 16.424E h= 7.3 km
erh= 2.2km erz= 2.3km
nr= 31 gap= 88 rms=1.05
Locality: Austria
Comments: felt 3 EMS
sta dist azm phase hr mn sec res
SOP 27.0 158 iPgD 18:28:13.30 1.05
eSg 28:17.10 0.95
VKA 40.4 349 iPgDh 18:28:14.90 0.32
isg 28:20.30 0.00
ZST 59.9 58 iPg 18:28:17.90 -0.12
eSg 28:25.80 -0.62
ARSA 99.7 223 iPgC 18:28:24.60 -0.51
isg 28:36.50 -2.54
SMOL 100.4 48 iPg 18:28:24.80 -0.43
eSg 28:38.60 -0.66
MOA 161.5 268 iPnC 18:28:33.80 0.31
isSn 28:53.90 -0.05
KOLL 164.8 63 ePn 18:28:33.70 -0.19
VYHS 190.8 70 ePn 18:28:36.50 -0.63
OBKA 210.7 222 iPnC 18:28:40.80 1.19
isSn 29:08.60 3.74
MORC 223.4 22 ePn 18:28:40.91 -0.29
eSn 29:04.69 -2.99
GEC2 227.0 297 ePn 18:28:42.20 0.56
eSn 29:09.50 1.03
OKC 249.0 31 eSn 18:29:10.60 -2.76
KBA 249.7 248 iPnD 18:28:44.10 -0.38
isSn 29:12.90 -0.62
KHC 250.3 303 ePn 18:28:46.40 1.84
eSn 29:16.40 2.74
PRU 269.2 329 ePn 18:28:49.00 2.08
eSn 29:22.00 4.15
DPC 271.6 358 ePn 18:28:50.70 3.49

esSn 29:23.00 4.62
UPC 290.6 354 ePn 18:28:54.00 4.43
eSn 29:27.50 4.92
WET 295.7 298 ePn 18:28:53.40 3.18
eSn 29:28.10 4.37
PVCC 321.1 335 ePn 18:28:58.40 5.01
eSn 29:36.40 7.03
95.
2004-09-16 time: 8:57:57.61 UTC ML= 1.0
lat: 47.406N lon: 18.397E h= 0.0 km
erh= ---km erz= ---km
nr= 4 gap=324 rms=0.91
Locality: Gant
Comments: explosion
sta dist azm phase hr mn sec res
PKSG 1.7 196 iPgC 8:57:57.30 -0.61
eSg 57:58.40 0.25
PKS8 62.4 160 iPgC 8:58:09.70 0.95
eSg 58:15.50 -1.94
96.
2004-09-16 time: 8:58:37.59 UTC ML= 1.2
lat: 47.429N lon: 18.464E h= 0.0 km
erh= ---km erz= ---km
nr= 4 gap=292 rms=0.10
Locality: Csakvar
Comments: explosion
sta dist azm phase hr mn sec res
PKSG 6.9 233 iPgC 8:58:38.90 0.07
isg 58:39.70 -0.09
PKS8 63.2 165 ePg 8:58:48.80 -0.09
eSg 58:57.90 0.20
97.
2004-09-16 time: 12:30:30.35 UTC ML= 1.0
lat: 45.70IN 1lon: 17.919E h= 18.4 km
erh= 9.9%m erz= 3.5km
nr= 7 gap=324 rms=0.62
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
RHK3 33.2 51 ePgD 12:30:37.70 0.56
eSg 30:41.90 -0.53
RHK1 45.3 15 ePgC 12:30:39.20 0.11
eSg 30:45.40 -0.50
PKSM 79.7 45 ep* 12:30:43.30 -1.21
esx* 30:56.80 1.25
PKS9 102.3 16 ePnC 12:30:47.80 0.01
98.
2004-09-16 time: 12:48:41.03 UTC ML=
lat: 48.223N 1lon: 19.078E h= 0.0 km
erh= 0.9%mnm erz= 1.9km
nr= 7 gap=150 rms=0.48
Locality: Slovak Republic
Comments: probably explosion
sta dist azm phase hr mn sec res
VYHS 35.1 329 ePg 12:48:46.90 -0.40
iSg 48:52.10 -0.08
PSZ 69.6 119 ePgC 12:48:53.60 0.14
eSg 49:03.10 -0.06
SRO 73.0 231 ePg 12:48:54.10 0.03
eSg 49:03.80 -0.44
ZST 146.9 269 eSn 12:49:27.80 1.79
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Foldrengés paraméterek Hypocenter Parameters

99. esSn 33:12.70 7.28
MORC 193.6 331  ePn 5:32:42.62 -0.06
2004-09-17 time: 10:17:26.07 UTC ML= 0.4 esn 33:00.01  -5.39
lat: 45.736N lon: 18.247E h= 0.0 km VRAC 202.3 305 Pn 5:32:43.89 0.12
erh= 0.9km erz= 0.9km RAC 208.1 347 ePn 5:32:49.70 5.21
nr= 5 gap=340 rms=0.02 eSn 33:13.00 3.78
Locality: Croatia 0JC 228.6 18 ePn 5:32:47.80 0.75
Comments: explosion eSn 33:11.30 -2.47
RHK1 247.9 194  iPnC  5:32:50.10 0.65
sta dist azm phase hr mn sec res esn 33:18.70 0.65
RHK3 16.9 1 ePgD 10:17:29.30 -0.03 RHK3 267.6 190 iPnD 5:32:52.80 0.89
eSg 17:31.90 0.03 eSn 33:20.80 -1.63
RHK1 42.1 341 iPgC 10:17:33.70 0.01 ARSA 273.2 246 1PnC 5:32:53.40 0.79
eSg 17:39.60 -0.03 iSn 33:24.90 1.22
PKS9 94 .6 1 ePg 10:17:43.00 0.00 DPC 296.0 322 ePn 5:32:56.40 0.94
esSn 33:36.70 7.97
100. KWP 321.4 62 ePn 5:33:00.90 2.28
GROS 322.2 232  iPn 5:32:59.10 0.38
P 23.6 321 P :32 .71
2004-09-17 time: 17:11:03.30 UTC ML= 1.1 vec 323.63 efn 9:32:59.60 0
lats a5 66N on: 18 201 he 10.0 x PERS 334.2 237 ePn 5:33:01.10 0.88
at: 4. OE; 7o o 9km KSP 341.4 327  ePn 5:33:02.10 0.99
e ;;p:32é m i;z:o " m MOA 344.4 262  iPnD  5:33:00.90 -0.59
o b= =V iSn 33:39.10  -0.37
Locality: Croatia PRU 368.2 301 ePn  5:33:04.70  0.25
Comments: esn 33:56.20  11.45
, OBKA 378.4 239  iPnC  5:33:06.40 0.67
sta dist azm phase hr mn sec res isn 34:05.80 18.78
RHK3  24.9 353 éggD A O GERE 385.2 280  Pn  5:33:07.41  0.83
) . . . Sn 33:44.34 -4.19
RHKL 50.6 340 ;ggD Phraiizees 0oy KHC 399.6 284 ePn  5:33:09.40  1.03
. - eSn 33:51.30 -0.42
PSS 138.0 1z efac A7:1iiz6.00  0-57 PVCC 399.9 309 ePn  5:33:08.60  0.19
. . . eSn 33:51.20 -0.59
PKSG 192.0 2 ePn 17:11:32.60 -0.39 BRG  458.3 309  epn 5.33:16.10 0 a1
101 NKC 514.8 295 ePn 5:33:23.00 0.26
: esSn 34:38.60  21.30
CLL 540.2 309 iPn 5:33:26.10 0.20
2004-09-23 time: 5:32:12.79 UTC ML= 3.5 eSn 34:44.00 21.07
lat: 48.261N 1lon: 18.845E h= 10.0 km MOX 587.4 297 Pn 5:33:31.90 0.11
erh= 1.7km erz= 1.5km Sn 34:58.10 24.69
nr= 45 gap= 61 rms=0.97 MLR 622.8 120 Pn 5:33:41.83 5.63
Locality: Slovak Republic DAVO 699.3 257 Pn 5:33:46.20 0.46
Comments: Sn 34:56.00 -2.24
sta dist azm phase hr mn sec res 102.
VYHS 25.9 359 ePg 5:32:17.60 -0.14
isg 32:20.60  -1.01 2004-09-24 time: 9:21:13.52 UTC ML= 0.5
PENC  61.7 148 fggc 5‘§§f§3'28 g'gg lat: 45.783N lon: 18.260E h= 6.5 km
o Y- = 7. = 5.
SRO  63.7 219 ePg 5:32:24.60 0.30 nr= 5 222:3369km i;2:0522km
isg 32:32.70 -0.57 . :
L 1 : M
RHK5 64.9 165 ePgD  5:32:25.30 0.79 Cg;ieiig, atty
eSg 32:33.70 0.05 :
RHK6 71.5 155 egqc 5:§§f§g‘gg _8‘23 sta dist azm phase hr mn sec res
b5z 87.0 116 ng 5.35.97 59 ey RHK3 11.8 357 ePgC  9:21:15.60 -0.32
: Pdeiels T esg 21:18.00 0.20
BUD  87.5 171 gggc 5'33;?2‘38 _g-gg RHK1 37.6 337 ePg 9:21:20.60 0.26
. Detbod : eSg 21:25.60 -0.05
LIKS 89.8 12 ;gg BTN PKS9 89.4 1 ePgC  9:21:29.50 -0.03
PKSG 102.5 199 ePgC  5:32:31.20 0.02 103
eSg 32:44.10 -1.42 :
SMOL 108.6 285 ePn 5:32:32.70 0.62 ,
isn 32:46.70 -0.43 2004-09-24 time: 11:29:27.71 UTC ML=
KECS 124.1 79 ePn 5:32:33.70 -0.31 lat: 48.350N lon: 18.296E h= 0.0 km
eSn 32:48.70 -1.87 erh= ***km erz= ***km
ZST 129.7 267  iPn 5:32:35.10 0.39 nr= 5 gap=169 rms=1.07
isn 32:50.20 -1.61 Locality: Slovak Republic
PKS8 154.2 185 iPnD  5:32:38.60 0.82 Comments: probably explosion
eSn 32:56.80 -0.47
SOP 182.4 249  ePn 5:32:42.10 0.81 sta  dist azm phase hr mn sec res
eSn 33:05.30 1.78 VYHS 43.1 68 ePg 11:29:36.30 0.69
OKC 182.6 344 ePn 5:32:41.80 0.49 esSg 29:40.00  -1.77
eSn 33:02.60 -0.95 ZST 90.2 259 ePg 11:29:43.40 -0.53
VKA 187.6 270 1iPnC 5:32:42.20 0.27 PSZ 128.3 112 ePnC 11:29:50.30 0.84
isn 33:12.10 7.43 eSn 30:04.10 -2.33
PKS9 191.0 193 ePnD 5:32:43.40 1.04
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Hypocenter Parameters Foldrengés paraméterek

104. iSn 15:32.40 0.16
MOA 222.8 294 iPnD 18:15:14.40 1.73
2004-09-28 time: 8:05:02.55 UTC ML= 2.8 iSn 15:40.50 1.68
lat: 47.551N lon: 16.322E h= 0.6 km KHC 343.7 313 ePn 18:15:20.00 -7.74
erh=53.6km  erz=32.0km esn 16:16.10  10.44
nr= 5 gap=190 rms=0.43 DPC 372.2 353 ePn 18:15:31.70 0.40
Locality: Austria 11.48,42
Comments:
sta dist azm phase hr mn sec res
SOP 23.0 50 ePg 8:05:06.10 -0.56
ARSA 69.0 241 iPgC 8:05:14.90 0.03
iSg 05:24.40 -0.07
MOA 157.8 282 iPnC 8:05:30.00 0.81
iSn 05:49.60 -0.38
105.

2004-09-29 time: 0:46:27.27 UTC ML= 2.0
lat: 47.907N 1lon: 19.511E h= 1.0 km
erh= 1.2km erz= 1.9%km

nr= 22 gap=125 rms=0.47
Locality: Bujéak 250,60,130
Comments:
sta dist azm phase hr mn sec res
PENC 21.5 233 ePgC 0:46:31.30 0.19
eSg 46:35.20 1.09
PSZ 28.7 87 iPgC 0:46:32.50 0.09
eSg 46:36.50 0.09
RHK6 32.5 217 ePgD 0:46:33.20 0.13
eSg 46:38.00 0.40 107.
BUD 59.6 218 ePg 0:46:37.50 -0.41
esg 46:45.90  -0.31 2004-10-12 time: 11:43:37.48 UTC ML=
VYHS 82.3 322  iPg 0:46:42.10 0.12 lat: 47.495N lon: 16.436E h= 6.4 km
eSg 46:52.50  -0.94 erh= 6.4km erz= 2.6km
SRO  90.2 263 ePg 0:46:43.90 0.52 nr= 6 gap=225 rms=0.71
eSg 46:55.60  -0.35 Locality: Austria
PKSG 101.8 236 ePgD 0:46:44.90 -0.55 Comments :
eSg 46:58.30 -1.33
PKSN 115.4 167 ePgC 0:46:48.00 0.11 sta dist azm phase hr mn sec res
eSg 47:03.30  -0.67 SOP  22.9 24  iPgD 11:43:41.60 -0.12
SMOL 168.8 294 eSn 0:47:17.20 0.17 eSg 43:44.40 -0.62
PKS9 173.9 212  ePn 0:46:55.60  -0.25 ARSA 74.1 248  iPgC 11:43:51.00 0.24
eSn 47:19.80 1.66 iSg 44:00.00 -1.12
ZST 182.4 280  ePn 0:46:56.60  -0.32 MOA 167.7 284  iPnC 11:44:05.90 1.30
eSn 47:21.70 1.66 iSn 44:25.90 0.15
PKSM 199.7 199 ePn 0:47:01.00 1.93
108.
106.
2004-10-14 time: 9:44:51.66 UTC ML= 2.8
2004-10-09 time: 18:14:39.13 UTC ML= 1.6 lat: 47.572N lon: 17.922E h= 10.0 km
lat: 47.030N 1lon: 16.961E h= 10.0 km erh= 2.1lkm erz= 2.1lkm
erh= 4.7km erz= 5.3km nr= 33 gap= 69 rms=0.94
nr= 2Q . gapf112 rms=1.37 Locality: Mezd&drs
Locality: Mikosszéplak Comments: felt 4-5 EMS
Comments:
sta dist azm phase hr mn sec res
sta  dist azm phase hr mn sec res SRO 39.7 48 iPg 9:44:59.60 0.63
SOP 78.8 337 ePg 18:14:53.80 0.49 iSg 45:04.90 0.22
esg 15:02.40  -1.97 PKSG 40.6 120 ePgD  9:44:58.60 -0.53
ARSA 111.8 283  iPnC 18:14:58.20 -0.63 eSg 45:04.20 -0.76
isSn 15:09.80  -4.39 BUD 83.6 97 ePgC  9:45:06.80 0.12
PKS9 112.0 116 ePn 18:14:59.30 0.45 eSg 45:16.70 -1.70
PKSG 115.5 70 iPnC 18:14:59.10 -0.19 78T 92.6 319 iPg 9:45:08.30 0.02
eSn 15:14.00 -1.02 eSg 45:19.80 -1.45
zsT 130.1 5 ePn  18:15:03.50 2.39 PKS8 96.0 143 ePgC  9:45:09.30 0.41
esn 15:17.00  -1.25 eSg 45:20.60 -1.73
PKS8 131.7 97 ePnD 18:15:00.70 -0.60 SOP 103.2 277 ip*C 9:45:10.30 0.13
eSn 15:16.60 -2.00 es* 45:22.40 -2.22
SRO 134.2 50 ePn  18:15:01.00 -0.61 SMOL 110.9 341  iPn 9:45:11.30 0.05
esSn 15:20.10 0.95 eSn 45:25.40 -1.13
RHK1 134.4 141 iPnC 18:15:02.30 0.66 PKS9 112.9 166 ePnC 9:45:12.00 0.52
SMOL 168.7 12 ePn 18:15:07.10 1.18 eSn 45:26.20 -0.75
esSn 15:29.30 2.49 KOLL 117.5 18  iPn 9:45:11.80  -0.26
OBKA 193.1 253 iPnC 18:15:09.90 0.93 eSn 45:26.20 -1.77



Foldrengés paraméterek

Psz 152.8 75 ePnC 9:45:
eSn 45:
PKSM 160.9 160 ePnC 9:45:
eSn 45:
RHK1 164.7 176 ePnD 9:45:
eSn 45:
ARSA 184.6 259 iPnC 9:45:
iSn 45:
RHK3 188.9 172 ePn 9:45:
eSn 45:
KECS 216.4 62 ePn 9:45:
MORC 246.7 353 ePn 9:45:
MOA 276.1 276 iPnC 9:45:
iSn 46:
OBKA 282.3 245 iPnC 9:45:
iSn 46:
DPC 330.4 339 ePn 9:45:
UPC 355.0 337 ePn 9:45:
KHC 365.7 298 ePn 9:45:
eSn 46:

00 0.53
40 -0.42
10 -0.37
40 -0.21
20 2.26
70 1.25
00 -0.42
60 -0.26
00 3.03
20 1.37
60 2.21
18 3.01
50 4.66
10 7.92
40 -3.21
10 -4.46
00 1.39
30 1.62
60 0.60
20 12.14
55,75,-20

150,71,-164

Hypocenter Parameters

109.
2004-10-16 time: 12:48:53.03 UTC ML= 1.4
lat: 46.183N 1lon: 17.277E h= 10.0 km
erh= 2.7km erz= 2.0km
nr= 8 gap=301 rms=0.97
Locality: Somogyudvarhely
Comments:
sta dist azm phase hr mn sec res
RHK1 62.2 99 ePgC 12:49:04.40 0.12
eSg 49:12.30 -0.75
RHK3 82.2 113 iPgC 12:49:07.90 0.07
eSg 49:18.80 -0.57
PKS9 89.2 60 ePgC 12:49:10.50 1.44
eSg 49:23.10 1.54
PKS8 132.3 54 iPnC 12:49:14.20 -1.09
eSn 49:30.30 -2.35
110.
2004-10-21 time: 12:05:25.99 UTC ML=
lat: 47.487N lon: 16.437E h= 4.5 km
erh= 5.3km erz= 2.2km
nr= 6 gap=226 rms=0.54
Locality: Austria
Comments:
sta dist azm phase hr mn sec res
SOoP 23.6 23 ePgC 12:05:30.30 0.01
eSg 05:33.20 -0.44
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ARSA 73.9 249 iPgC 12:05:39.80 0.59
isg 05:48.70 -0.82
MOA 168.0 284 iPnC 12:05:53.90 0.50
isn 06:14.30 -0.47
111.
2004-10-22 time: 11:32:41.15 UTC ML=
lat: 48.538N lon: 20.780E h= 0.0 km
erh= 7.0km erz= 3.2km
nr= 6 gap=316 rms=0.44
Locality: Bdédvalenke
Comments: probably explosion
sta dist azm phase hr mn sec res
KECS 22.6 254 ePg 11:32:45.00 -0.56
eSg 32:49.10 0.09
PSZ 95.3 224 ePgC 11:32:58.20 -0.06
eSg 33:12.00 0.40
VYHS 143.7 268 ePn 11:33:05.60 0.78
eSn 33:22.90 -0.39
112.
2004-10-25 time: 11:09:04.01 UTC ML=
lat: 48.555N lon: 20.832E h= 0.0 km
erh=10.9%m erz=85.8km
nr= 6 gap=174 rms=0.31
Locality: Hidvégardd
Comments: probably explosion
sta dist azm phase hr mn sec res
KECS 26.8 253 iPg 11:09:08.40 -0.41
eSg 09:12.60 0.05
CRVS 60.3 50 iPg 11:09:15.10 0.31
isg 09:23.00 -0.19
PSZ 99.3 225 ePgC 11:09:22.10 0.35
eSg 09:35.40 -0.18
113.
2004-10-28 time: 10:14:14.08 UTC ML=
lat: 48.344N lon: 19.809E h= 0.0 km
erh=20.4km erz=25.3km
nr= 5 gap=140 rms=0.25
Locality: Slovak Republic
Comments: probably explosion
sta dist azm phase hr mn sec res
PSZ 47.8 172 iPgC 10:14:22.90 0.01
VYHS 73.9 283 ePg 10:14:27.70 0.23
eSg 14:37.10 -0.81
CRVS 136.7 63 ePn 10:14:36.40 -0.18
eSn 14:54.40 0.27
114.
2004-11-10 time: 11:08:40.52 UTC ML= 1.8
lat: 47.460N lon: 18.399E h= 0.0 km
erh= ---km erz= ---km
nr= 4 gap=359 rms=0.26
Locality: Vargesztes
Comments: explosion
sta dist azm phase hr mn sec res
PKSG 7.6 185 ePgC 11:08:41.60 -0.27
eSg 08:42.70 -0.23
PKS9 97.4 185 ePgC 11:08:58.20 0.28
eSg 09:11.70 0.21



Hypocenter Parameters Foldrengés paraméterek

115. ARSA 151.7 341 iPnC 7:33:15.90 1.65
isSn 33:32.30 -1.19
2004-12-30 time: 7:32:49.59 UTC ML= 2.1
lat: 45.960N lon: 16.165E h= 10.0 km 116.
erh= 5.9%km erz= 3.3km
nr= 13 gap=171 rms=0.74 2004-12-31 time: 4:23:23.13 UTC ML= 1.7
Locality: Croatia lat: 46.058N lon: 17.156E h= 10.0 km
Comments: erh=36.9%m erz=11.9km
nr= 7 gap=179 rms=1.34
sta dist azm phase hr mn sec res Locality: Croatia
GCIS 44.4 256 iPgC 7:32:57.60 -0.12 Comments:
isg 33:04.10 0.04
CRES 56.9 255 iPgC 7:32:59.80 -0.09 sta dist azm phase hr mn sec res
DOBS 57.8 291 iPgC 7:33:00.30 0.24 RHK1 70.9 87 ePg 4:23:35.50 -0.42
LEGS 65.7 269 iPgC 7:33:01.60 0.15 eSg 23:42.50 -3.40
GROS 75.6 317 iPg 7:33:03.00 -0.21 GOLS 118.8 267 ePn 4:23:44.00 0.31
VISS 104.5 260 ip* 7:33:07.70 -0.59 GCIS 121.9 260 iPn 4:23:44.70 0.62
PERS 110.3 313 iPn 7:33:08.90 -0.19 isSn 23:58.80 -1.62
OBKA 138.8 296 iPnC 7:33:13.90 1.25 CRES 134.2 259 iPn 4:23:47.30 1.68
iSn 33:30.60 -0.04 eSn 24:02.00 -1.16
RHK1 148.4 84 ePn 7:33:11.40 -2.45
eSn 33:27.20 -5.57
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Foldrengés paraméterek Hypocenter Parameters

ARSA (47.25,15.52) ]
BFO (48.33, 8.33)
BISS (46.65,15.13)
BRG (50.87,13.95)
BRMO (46.48,10.37)
BRY (42.90,18.54)
BUD (47.48,19.02)
BUM (42.30,18.90)
CEY (45.74,14.43)
CIT (41.72,14.31)
CLL (51.31,13.00)
CPI2 (41.59,14.32)
CRES (45.83,15.46) ]
CRVS (48.90,21.46)
CSSN (40.86,15.02)

Szeizmoldgiai allomas kddja és koordinataja / Station code and coordinate

0% 10% 20% 30% 40% 50% 60% 70%
Az események relativ szama / Relative number of events

3.4. abra Az egyes allomasok részvétele a hipocentrum meghatarozasban

Figure 3.4. Contribution of individual stations to the hypocenter determination
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4.

JELENTOS FOLDRENGESEK 2004-BEN

(Magyarorszagon €rezhetd foldrengések)

2004. majus 25. - Beled

2004. jalius 20. - Berhida
2004. augusztus 17. - Kisbér
2004. augusztus 18. - Kerékteleki
2004. oktober 14. - MezG6ors

A MAKROSZEIZMIKUS INTENZITAS MEGHATAROZASA

A foldrengés érezhetd és épitett kornyezetben okozott hatdsainak Osszegyljtése kérddivek
segitségével tortént. Az 6sszegylijtott valaszok alapjan keriilt meghatérozasra az intenzités értéke
(Zsiros et al, 1990 és Zsiros, 1994).

Az intenzitas leirasa az Eurdopai Makroszeizmikus Skdla (EMS) szerint torténik, mely részletesen
megtalalhat6 Griinthal (1998) munkéjaban. (4 Melléklet)

55



4.

SIGNIFICANT EARTHQUAKES IN 2004
(Earthquakes that were felt in Hungary)

25 May 2004 - Beled

20 July 2004 - Berhida

17 August 2004 - Kisbér

18 August 2004 - Kerékteleki
14 October 2004 - Mezdors

METHOD USED FOR ESTIMATION OF INTENSITY

The earthquake effects (macroseismic observations) were gathered by questionnaires. Based on
these reports the intensity values were estimated by a computer algorithm (Zsiros et al, 1990 and
Zsiros, 1994).

The assigned intensities correspond to the European Macroseismic Scale 1998 (EMS) edited
by Griinthal (1998). (APPENDIX A)
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2004. majus 25. - Beled / 25 May 2004 - Beled

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2004/05/25

Kipattanasi id6 / Origin Time: 07:30:14.9 UTC

Szélesség €s hosszusag / Latitude and Longitude: 47.479 N 17.141 E (S.D. 1.2 km)
Mélység / Depth: 8 km (S.D. 1 km)

Magnitadé / Magnitude: 3.8 ML

Maximalis intenzitds / Maximum Intensity: 5-6 EMS

LEIRAS

Az ¢v legerdsebb magyarorszagi rengése majus 25-én reggel pattant ki a Raba folyd volgyében.
A 3.8 M magnitad6ji rengés érezhetd volt mintegy 3000 km? teriileten. A legnagyobb
megrazottsagot (5-6 EMS) Beled, Dénesfa, Edve, Pali, Vag telepiilésekrol jelentették. A rengés
az epicentrum kornyékén kisebb épiilet karokat (kémény leddlt, kisebb repedések a falakban) is
okozott. A rengést tobb kisebb utdrengés kovette.

Az esemény szeizmogramja a 4.1. abran lathato.

A rengés intenzitas eloszlasat a 4.1. tablazat tartalmazza és a 4.2. abra mutatja.

DISCUSSION

The highest magnitude (3.8 My ) earthquake of the year was the Beled event in the Réba valley on
May 25™ The carthquake was felt in an area of about 3000 km? in NW Hungary. The highest
intensity values (5-6 EMS) were reported from Beled, Dénesfa, Edve, Pali, Vag. Minor damage
(chimney went down, cracks in walls) was reported from the epicenter area. The main shock was
followed by several smaller aftershocks.

Seismograms of the event are shown in Figure 4.1.

The intensity distribution of the event is shown in Table 4.1 and Figure 4.2.
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4.1. abra A 2004. majus 25-i, beledi foldrengés (07:30:15 UTC) szeizmogramja
Figure 4.1. Seismograms of the Beled earthquake 25" May 2004 (07:30:15 UTC)
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Significant Earthquakes

4.1. Tablazat

Jelentds foldrengések

A 2004. méjus 25-1, beledi foldrengés (07:30:15 UTC) intenzitas eloszlasa

Table 4.1.
Intensity distribution of the Beled earthquake 25 May 2004 (07:30:15 UTC)
Koordinéta I R N
. . Coordinates
Helyseg / Location Szélesség Hosszusag I - Rel. Jelentések
Latitude Longitude Innt fet;zsliiz;]s megbizl.lat(-')s.ég szama
N) (E) Rel. reliability No. of reports

1 | Babot 47.576 17.084 4.5 34% 2
2 | Beled 47.465 17.101 5.5 31% 2
3 | Bogyoszld 47.559 17.190 3.0 29% 1
4 | Cirak 47.477 17.036 3.5 36% 2
5 | Celldomolk 47.259 17.158 3.0 31% 1
6 | Csapod 47.518 16.931 4.5 34% 1
7 | Csanig 47.431 17.029 3.5 42% 1
8 | Csepreg 47.401 16.707 4.0 38% 1
9 | Csorna 47.615 17.255 4.5 32% 2
10 | Dénesfa 47.457 17.038 5.0 32% 1
11 | Edve 47.454 17.140 5.0 54% 1
12 | Egyhazaskeszd 47.417 17.334 3.0 36% 1
13 | Hovej 47.550 17.026 4.5 31% 1
14 | Janossomorja 47.782 17.138 3.5 40% 1
15 | Jobbahaza 47.581 17.196 4.0 36% 1
16 | Kapuvar 47.593 17.036 3.5 37% 2
17 | Kemenesszentpéter 47.423 17.242 4.0 33% 2
18 | Magyarkeresztir 47.520 17.173 4.5 32% 2
19 | Mihalyi 47.515 17.101 4.0 41% 2
20 | Nick 47.403 17.026 4.5 32% 1
21 | Pali 47.474 17.175 5.0 25% 1
22 | Papoc 47.409 17.129 4.0 39% 1
23 | Pasztori 47.552 17.278 4.5 35% 1
24 | Potyond 47.547 17.188 4.0 50% 1
25 | Rébacsanak 47.527 17.298 4.5 28% 1
26 | Rabakecol 47.432 17.119 5.0 54% 2
27 | Rabasebes 47.438 17.245 3.5 32% 1
28 | Répcelak 47.422 17.024 3.0 25% 3
29 | Répceszemere 47.427 16.974 3.0 33% 1
30 | Sarvar 47.255 16.935 4.0 32% 1
31 | Sopron 47.682 16.593 3.5 36% 1
32 | Szarfold 47.596 17.129 3.0 27% 2
33 | Szl 47.506 17.238 4.5 29% 3
34 | Szilsarkany 47.540 17.258 4.5 30% 2
35 | Uraigjfalu 47.369 16.978 4.0 43% 1
36 | Vadosfa 47.498 17.132 4.5 33% 2
37 | Vag 47.447 17.216 5.0 26% 2
38 | Vamoscsalad 47.389 16.974 4.5 34% 2
39 | Varkesz6 47.430 17.319 4.5 36% 1
40 | Zsebehaza 47.512 17.194 4.5 32% 1
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4.2. abra A 2004. majus 25-1, beledi foldrengés (07:30:15 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.2. Intensity distribution of the Beled earthquake
25th May 2004 (07:30:15 UTC)
(star - instrumental epicentre)
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Significant Earthquakes Jelentds foldrengések

2004. jualius 20. - Berhida / 20 July 2004 - Berhida

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2004/07/20

Kipattanasi id6 / Origin Time: 22:13:25.9 UTC

Szélesség €s hosszusag / Latitude and Longitude: 47.091 N 18.115 E (S.D. 1.3 km)
Mélység / Depth: 10 km (S.D. 1 km)

Magnitudé / Magnitude: 2.5 ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

Jalius 20-an éjszaka 2.5 My magnitaddju foldrengés keltett riadalmat Berhida kornyékén. A
rengés intenzitasa 4-5 EMS fokra becsiilhetd (Berhida — Litér — Pétfiirdd). A rengés csak
viszonylag kis teriileten (100-150 km?) volt érezhetd.

Az esemény szeizmogramja a 4.3. dbran lathato.

A rengés intenzitas eloszlasat a 4.2. tablazat tartalmazza és a 4.4. dbra mutatja.

DISCUSSION

On July 20" night, a 2.5 My magnitude earthquake alarmed people in the N of Balaton region.
The shock was felt in a relatively small area of 100-150 km? and produced reports of 4-5 EMS
from Berhida — Litér — Pétfiirdd.

Seismograms of the event are shown in Figure 4.3.

The intensity distribution of the event is shown in Table 4.2 and Figure 4.4.
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4.3. abra A 2004. julius 20-i, berhidai foldrengés (22:13:26 UTC) szeizmogramja
Figure 4.3. Seismograms of the Berhida earthquake 20" July 2004 (22:13:26 UTC)
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Significant Earthquakes Jelentds foldrengések

4.2. Tablazat
A 2004. julius 20-1, berhidai foldrengés (22:13:26 UTC) intenzitas eloszlasa

Table 4.2.
Intensity distribution of the Berhida earthquake 20" July 2004 (22:13:26 UTC)

Koord.mata I R N
Helység / Location . Cgordlnates o .
Szel.esse g Hosszpsag Intenzitas Rel. Jelentések
Latitude Longitude Intensity megbizhatéség szama
N) (E) Rel. reliability No. of reports
1 | Balatonfékajar 47.019 18.218 1.0 0% |
2 | Balatonakarattya 47.021 18.153 1.0 0% |
3 | Berhida 47.113 18.134 4.5 38% 2
4 | Csajag 47.044 18.188 1.0 0% 2
5 | Csor 47.203 18.262 1.0 0% 2
6 | File 47.052 18.253 1.0 0% 1
7 | Hajméskér 47.146 18.023 1.0 0% 2
8 | Kiingos 47.066 18.177 1.0 0% |
9 | Litér 47.100 18.013 3.0 26% 2
10 | Nadasladany 47.137 18.248 1.0 0% 1
11 | Oskii 47.162 18.072 1.0 0% 2
12 | Osi 47.141 18.188 1.0 0% 1
13 | Papkeszi 47.084 18.083 1.0 0% 1
14 | Peremarton 47.112 18.110 1.0 0% 1
15 | Pétfiirdo 47.165 18.126 4.0 38% 2
16 | Polgardi 47.059 18.304 1.0 0% 1
17 | Sérkeszi 47.157 18.286 1.0 0% 1
18 | Szabadbattyan 47.121 18.372 1.0 0% |
19 | Urhida 47.132 18.338 1.0 0% 1
20 | Varpalota 47.199 18.145 1.0 0% 2
21 | Veszprém 47.094 17.913 2.5 50% 1
22 | Vilonya 47.112 18.067 3.0 28% 2
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Significant Earthquakes
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4.4. abra A 2004. jalius 20-1, berhidai foldrengés (22:13:26 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.4. Intensity distribution of the Berhida earthquake
20" July 2004 (22:13:26 UTC)
(star - instrumental epicentre)
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2004. augusztus 17. - Kisbér / 17 August 2004 - Kisbér

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2004/08/17

Kipattanasi id6 / Origin Time: 18:00:34.9 UTC

Szélesség €s hosszusag / Latitude and Longitude: 47.578 N 17.942 E (S.D. 1.5 km)
Mélység / Depth: 6.1 km (S.D. 2 km)

Magnitudé / Magnitude: 34 ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

Gyor - Komarom térségében ebben az évben is tobb foldrengés volt. 3.4 M magnitidoji renges
pattant ki augusztus 17-én, mely mintegy 400 km? teriileten volt érezhetd Gyért6l DK-i iranyban.
A legnagyobb intenzitast (4-5 EMS) Kisbér, Barsonyos, Kerékteleki, Tarkany telepiilésekrol
jelentették.

Az esemény szeizmogramja a 4.5. abran lathato.

A rengés intenzitas eloszlasat a 4.3. tablazat tartalmazza és a 4.6. dbra mutatja.

DISCUSSION

There were a number of earthquakes in the Gydr - Komarom region in this year. 3.4 Mp
magnitude event was felt in an area of 400 km® SE of Gyér and produced reports of 4-5 EMS
from Kisbér, Barsonyos, Kerékteleki, Tarkany.

Seismograms of the event are shown in Figure 4.5.

The intensity distribution of the event is shown in Table 4.3 and Figure 4.6.
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4.5. abra A 2004. augusztus 17-1, kisbéri foldrengés (18:00:35 UTC) szeizmogramja

Figure 4.5. Seismograms of the Kisbér earthquake 17" August 2004 (18:00:35 UTC)
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4.3. Tabldzat
A 2004. augusztus 17-1, kisbéri foldrengés (18:00:35 UTC) intenzitas eloszlasa

Table 4.3.

Intensity distribution of the Kisbér earthquake 17" August 2004 (18:00:35 UTC)

Jelentds foldrengések

Koordmata I R N
Helység / Location . C(?ord1nates - .
Szel.esse g Hossz'usag Intenzitas Rel. Jelentések
Latitude Longitude Intensity megbizl}at(?gég szama
(N) (E) Rel. reliability No. of reports
1 | Aka 47.404 18.076 1.0 0% 1
2 | Acsteszér 47411 18.011 1.0 0% 1
3 | Bakonybank 47.471 17.908 1.0 0% 1
4 | Bakonygyiro6t 47.420 17.806 1.0 0% 1
5 | Bakonysarkany 47.450 18.104 1.0 0% 1
6 | Bakonyszentkiraly 47.366 17.887 1.0 0% 1
7 | Bakonyszombathely 47.478 17.963 1.0 0% 1
8 | Bana 47.653 17.923 1.0 0% 1
9 | Bébolna 47.644 17.979 1.0 0% 2
10 | Barsonyos 47.520 17.917 4.5 34% 2
11 | Bokod 47.491 18.247 1.0 0% 1
12 | Csaszar 47.504 18.148 1.0 0% 1
13 | Dad 47.521 18.231 1.0 0% 2
14 | Ete 47.540 18.075 3.5 32% 4
15 | Gyor 47.684 17.645 1.0 0% 1
16 | Kerékteleki 47.517 17.946 4.0 23% 3
17 | Kisbér 47.502 18.025 4.5 34% 1
18 | Kisigmand 47.655 18.106 1.0 0% 1
19 | Komlod 47.551 18.268 1.0 0% |
20 | Lazi 47.467 17.838 1.0 0% 1
21 | Mez6ors 47.573 17.887 3.5 43% 1
22 | Nagyigmand 47.640 | 18.081 2.5 50% 1
23 | Nyalka 47.545 17.813 3.5 44% 1
24 | Pazmandfalu 47.574 17.787 1.0 0% |
25 | Pér 47.617 17.808 1.0 0% 1
26 | Réde 47.433 17.917 1.0 0% 2
27 | Rétalap 47.606 17.918 4.0 40% 1
28 | Romand 47.449 17.789 1.0 0% 2
29 | Sikator 47.439 17.854 1.0 0% 2
30 | Székszend 47.548 18.177 1.0 0% 2
31 | Tap 47.518 17.834 4.0 35% 2
32 | Tapszentmiklos 47.494 17.856 3.0 38% 2
33 | Tarkany 47.592 18.007 4.5 30% 2
34 | Vérteskethely 47.484 18.086 1.0 0% 2
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4.6. abra A 2004. augusztus 17-1, kisbéri foldrengés (18:00:35 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.6. Intensity distribution of the Kisbér earthquake
17" August 2004 (18:00:35 UTC)
(star - instrumental epicentre)
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2004. augusztus 18. - Kerékteleki / 18 August 2004 - Kerékteleki

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2004/08/18

Kipattanasi id6 / Origin Time: 09:01:23.2 UTC

Szélesség €s hosszusag / Latitude and Longitude: 47.596 N 17.974 E (S.D. 1.9 km)
Mélység / Depth: 10 km (S.D. 2 km)

Magnitudé / Magnitude: 3.2 ML

Maximalis intenzitds / Maximum Intensity: S EMS

LEIRAS

Kevesebb, mint egy nappal az el6z6 rengés utan, ugyanazon forraszonaban, viszonylag kis
teriileten (100-150 km?) volt érezheté augusztus 18-an Kerékteleki, Nyal, Mezéors, Tap
kornyékén egy 3.2 M magnitadoju foldrengés, melynek legnagyobb becsiilt intenzitasa 5 EMS
volt.

Az esemény szeizmogramja a 4.7. abran lathato.

A rengés intenzitas eloszlasat a 4.4. tablazat tartalmazza és a 4.8. abra mutatja.

DISCUSSION

Less than one day after the Kisbér earthquake, a slightly smaller magnitude event (3.2 My ) was
felt and reported from Kerékteleki, Nyul, Mezdors, Téap, from a relatively small area of 100-150
km?®. The highest intensity was estimated 5 EMS in Kerékteleki.

Seismograms of the event are shown in Figure 4.7.

The intensity distribution of the event is shown in Table 4.4 and Figure 4.8.
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4.7. abra A 2004. augusztus 18-, kerékteleki foldrengés (09:01:23 UTC) szeizmogramja

Figure 4.7. Seismograms of the Kerékteleki earthquake 18" August 2004 (09:01:23 UTC)
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4.4. Tdablazat
A 2004. augusztus 18-1, kerékteleki foldrengés (09:01:23 UTC) intenzitas eloszlasa

Table 4.4.
Intensity distribution of the Kerékteleki earthquake 18" August 2004 (09:01:23 UTC)

Koord.lnata I R N
Helység / Location . Cgordlnates o .
Szel.esse g Hosszpsag Intenzitas Rel. Jelentések
Latitude Longitude Intensity megbizhatéség szama
N) (E) Rel. reliability No. of reports

1 | Aka 47.404 18.076 1.0 0% |
2 | Acsteszér 47411 18.011 1.0 0% |
3 | Bakonygyir6t 47.420 17.806 1.0 0% 1
4 | Bakonysarkany 47.450 18.104 1.0 0% 1
5 | Bakonyszentivan 47.393 17.676 1.0 0% 1
6 | Bakonyszombathely 47.478 17.963 1.0 0% 1
7 | Bana 47.653 17.923 1.0 0% 1
8 | Babolna 47.644 17.979 3.0 38% 2
9 | Barsonyos 47.520 17.917 3.5 35% 2
10 | Bokod 47.491 18.247 1.0 0% 1
11 | Bény 47.653 17.873 3.0 36% 2
12 | Csaszar 47.504 18.148 1.0 0% 1
13 | Dad 47.521 18.231 1.0 0% 2
14 | Ete 47.540 18.075 3.0 27% 1
15 | Kerékteleki 47.517 17.946 5.0 23% 3
16 | Kisigmand 47.655 18.106 1.0 0% 1
17 | Komlod 47.551 18.268 1.0 0% 1
18 | Lazi 47.467 17.838 1.0 0% 2
19 | Mez0ors 47.573 17.887 3.5 38% 2
20 | Nagyigmand 47.640 | 18.081 2.5 50% 1
21 | Nyalka 47.545 17.813 3.5 42% 1
22 | Nyul 47.586 17.690 4.5 33% 1
23 | Pazméndfalu 47.574 17.787 1.0 0% |
24 | Pér 47.617 17.808 3.5 43% 2
25 | Réde 47.433 17.917 1.0 0% 1
26 | Rétalap 47.606 17.918 3.5 35% 1
27 | Romand 47.449 17.789 1.0 0% 2
28 | Sikator 47.439 17.854 1.0 0% 2
29 | Szakszend 47.548 18.177 1.0 0% 2
30 | Tap 47.518 17.834 4.0 38% 2
31 | Tapszentmiklos 47.494 17.856 1.0 0% 2
32 | Tarkéany 47.592 18.007 3.5 38% 2
33 | Vérteskethely 47.484 18.086 1.0 0% 2
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4.8. abra A 2004. augusztus 18-1, kerékteleki foldrengés (09:01:23 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.8. Intensity distribution of the Kerékteleki earthquake
18" August 2004 (09:01:23 UTC)
(star - instrumental epicentre)

72



Significant Earthquakes Jelentds foldrengések

2004. oktober 14. - Mezoors / 14 October 2004 - Mezoors

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2004/10/14

Kipattanasi id6 / Origin Time: 09:44:51.7 UTC

Szélesség €s hosszusag / Latitude and Longitude: 47.572 N 17.922 E (S.D. 2.1 km)
Mélység / Depth: 10 km (S.D. 2 km)

Magnitudé / Magnitude: 2.8 ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

Az augusztus 17-1 és 18-1 rengést kovetden oktober 14-én reggel ujabb kisebb (2.8 ML)
foldrengést éreztek ¢€s jelentettek Mezdors, Acs, Nyul, Kerékteleki kornyékérol. Az esemény
nagyon kis teriileten volt érezhetd, a legnagyobb intenzitas 4-5 EMS volt.

Az esemény szeizmogramja a 4.9. abran lathato.

A rengés intenzitas eloszlasat a 4.5. tablazat tartalmazza és a 4.10. abra mutatja.

DISCUSSION

Following the August 17" and 18" earthquakes, in the morning October 14™, an other small
magnitude (2.8 M) event was felt and produced reports of intensity 4-5 EMS from a very small
area at Mezo6ors, Acs, Nyul, Kerékteleki.

Seismograms of the event are shown in Figure 4.9.

The intensity distribution of the event is shown in Table 4.5 and Figure 4.10.
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4.9. abra A 2004. oktober 14-i, mez6orsi foldrengés (09:44:52 UTC) szeizmogramja

Figure 4.9. Seismograms of the Mezd6rs earthquake 14" October 2004 (09:44:52 UTC)
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4.5. Tdablazat
A 2004. oktober 14-1, mezdorsi foldrengés (09:44:52 UTC) intenzitas eloszlasa

Table 4.5.
Intensity distribution of the Mez6o6rs earthquake 14™ October 2004 (09:44:52 UTC)

Koord.lnata I R N
Helység / Location . Cgordlnates o .
Szel.esse g Hosszpsag Intenzitas Rel. Jelentések
Latitude Longitude Intensity megbizhatéség szama
N) (E) Rel. reliability No. of reports
1 | Acs 47.714 18.014 3.0 38% |
2 | Bakonypéterd 47.468 17.800 1.0 0% |
3 | Bakonytamadsi 47412 17.736 1.0 0% 1
4 | Babolna 47.644 17.979 1.0 0% 2
5 | Bény 47.653 17.873 1.0 0% 1
6 | Gic 47.431 17.757 1.0 0% 2
7 | Gyor 47.684 17.645 1.0 0% 2
8 | Gydrasszonyfa 47.496 17.813 1.0 0% 1
9 | Gydrsag 47.581 17.756 1.0 0% 1
10 | Gydrszentivan 47.699 17.750 1.0 0% 2
11 | Kajarpéc 47.495 17.637 1.0 0% 1
12 | Kerékteleki 47.517 17.946 4.0 31% 1
13 | Kisbér 47.502 18.025 1.0 0% 2
14 | Lazi 47.467 17.838 1.0 0% 1
15 | Mezdors 47.573 17.887 4.5 36% 1
16 | Nagyigmand 47.640 | 18.081 1.0 0% 1
17 | Nyul 47.586 17.690 3.5 39% 2
18 | Pannonhalma 47.551 17.764 1.0 0% |
19 | Pazmandfalu 47.574 17.787 1.0 0% 2
20 | Ravazd 47.520 17.756 1.0 0% 1
21 | Réde 47.433 17.917 1.0 0% 2
22 | Rétalap 47.606 17.918 3.5 39% 1
23 | Roménd 47.449 17.789 1.0 0% |
24 | Sikétor 47.439 17.854 1.0 0% |
25 | Sokoropatka 47.486 17.705 1.0 0% 1
26 | Tap 47.518 17.834 4.0 35% 2
27 | Tapszentmiklos 47.494 17.856 1.0 0% 2
28 | Tarkany 47.592 18.007 1.0 0% 1
29 | Toltéstava 47.626 17.737 1.0 0% 1
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(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.10. Intensity distribution of the Mezd6rs earthquake
14" October 2004 (09:44:52 UTC)
(star - instrumental epicentre)
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A MELLEKLET
EUROPAI MAKROSZEIZMIKUS SKALA (EMS)

Nem érezheté

Nem érezhetd, még a legkedvezdbb koriilmények kozott sem.

Alig érezheté

A rezgést csak egy-egy, elsésorban fekvo ember érzi, kiilondsen magas épiiletek fels6bb emeletein.
Gyenge

A rezgés gyenge, néhany ember érzi, foleg épiileten beliil. A fekvé emberek lengést vagy gyenge
remegést éreznek.

Széles kirben érezheto

A rengést épiileten beliil sokan érzik, a szabadban kevesen. Néhany ember felébred. A rezgés mértéke
nem ijesztd. Ablakok, ajtok, edények megcsorrennek, felfiiggesztett targyak lengenek.

Eros

A rengést épiileten beliil a legtobben érzik, a szabadban csak néhanyan. Sok alvé ember felébred,
néhanyan a szabadba menekiilnek. Az egész épiilet remeg, a felfiiggesztett targyak nagyon lengenek.
Tanyérok, poharak dsszekoccannak. A rezgés erds. Feliil nehéz targyak felborulnak. Ajtok, ablakok
kinyilanak vagy bezaroédnak.

Kisebb karokat okozo

Epiileten beliil szinte mindenki, szabadban sokan érzik. Epiiletben tartzkodék koziil sokan megijednek,
¢és a szabadba menekiilnek. Kisebb targyak leesnek. Hagyomanyos éptiletek koziil sokban keletkezik
kisebb kar, hajszalrepedés a vakolatban, kisebb vakolatdarabok lehullanak.

Karokat okozé

A legtobb ember megrémiil, és a szabadba menekiil. Butorok elmozdulnak, a polcokrol sok targy leesik.
Sok hagyomanyos épiilet szenved mérsékelt sériilést: kisebb repedések keletkeznek a falakban,
kémények leddlnek.

Stulyos karokat okozé

Butorok felborulnak. Sok hagyomanyos épiilet megsériil: kémények ledélnek, a falakban nagy
repedések keletkeznek, néhany épiilet részlegesen 6sszeddl.

Pusztito

Oszlopok, miiemlékek ledélnek vagy elferdiilnek. Sok hagyomanyos épiilet részlegesen, néhany teljesen
rombadol.

Nagyon pusztito

Sok hagyomanyos épiilet 6sszed6l.
Elsépré

A legtobb épiilet 6sszedol.
Teljesen elsoprd

Gyakorlatilag minden épitmény megsemmisiil.

(Részletesen lasd: Griinthal, 1998)
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APPENDIX A
EUROPEAN MACROSEISMIC SCALE (EMS)

Not felt

Not felt, even the most favourable circumstances.

Scarcely felt

Vibration is felt only by individual people at rest in houses, especially on upper floors of buildings.
Weak

The vibration is weak and is felt indoors by a few people. People at rest feel a swaying or light
trembling.

Largely observed

The earthquake is felt indoors by many people, outdoors by very few. A few people are awakened. The
level of vibration is not frightening. Windows, doors and dishes rattle. Hanging objects swing.

Strong

The earthquake is felt indoors by most, outdoors by few. Many sleeping people awake. A few run
outdoors. Buildings tremble throughout. Hanging objects swing considerably. China and glasses clatter
together. The vibration is strong. Top heavy objects topple over. Doors and windows swing open or
shut.

Slightly damaging

Felt by most indoors and many outdoors. Many people in buildings are frightened and run outdoors.
Small objects fall. Slight damage to many ordinary buildings eg. fine cracks in plaster and small pieces
of plaster fall.

Damaging

Most people are frightened and run outdoors. Furniture is shifted and objects fall from shelves in large
numbers. Many ordinary buildings suffer moderate damage: small cracks in walls, partial collapse of
chimneys.

Heavily damaging

Furniture may be overturned. Many ordinary buildings suffer damage: chimneys fall, large cracks
appear in walls and few buildings may partially collapse.

Destructive

Monuments and columns fall or are twisted. Many ordinary buildings partially collapse and few collapse
completely.

Very destructive

Many ordinary buildings collapse.
Devastating

Most ordinary buildings collapse.
Completely devastating

Practically all structures above and below ground are heavily damaged or destroyed.

(For details see Griinthal, 1998)
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Significant Earthquakes of the World

A vilag jelentds foldrengései

Halalos aldozatot kdvetel6 foldrengések a vilagon 2004-ben

Datum
Date

2004/01/01
2004/02/05
2004/02/14
2004/02/16
2004/02/24
2004/02/24
2004/03/01
2004/03/25
2004/04/05
2004/05/01
2004/05/08
2004/05/28
2004/07/01
2004/07/12
2004/07/18
2004/07/18
2004/07/30
2004/08/10
2004/08/10
2004/08/11
2004/09/07
2004/09/15
2004/10/23
2004/11/11
2004/11/20
2004/11/21
2004/11/26
2004/12/01
2004/12/26

Deaths from Earthquakes in 2004

Orszag, terilet
Region

Bali Region, Indonesia
Papua, Indonesia
Pakistan
Southern Sumatra,
Burundi

Strait of Gibraltar

Eastern Turkey

Eastern Turkey

Hindu Kush Region, Afghanistan
Taiwan

Pakistan

Northern Iran

Eastern Turkey

Slovenia

North Island of New Zealand
Central Afghanistan

Eastern Turkey

Hindu Kush Region, Afghanistan
Sichuan-Yunnan Region, China
Eastern Turkey

Catamarca, Argentina

Bali Region, Indonesia

West Coast of Honshu, Japan
Kepulauan Alor, Indonesia
Costa Rica

Leeward Islands

Papua, Indonesia

Papua, Indonesia

West Coast of Northern Sumatra

Indonesia

Osszesen / Total

Magnitido
Magnitude
5.8
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Aldozatok széma
Number killed

1
37
24
5
3
631
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= W
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— o ¥

32
1
283 106

284 012
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A 7.0 vagy annal nagyobb magnitiudoju féldrengések a vilagon 2004-ben

Earthquakes of magnitude 7.0 and greater in 2004

Ev Hénap Nap ;?ﬁ; Szélesség Hosszusag Mgigi:gvmgnitﬁdé Orszag, teriilet
Year Month Day (uTC) Latitude Longitude (km) Magnitude Region
1 2004 01 03 16:23:21.0 -22.253 169.683 22 7.1 Southeast of the Loyalty
Islands
2 2004 02 05 21:05:02.8 -3.615 135.538 17 7.0 Papua, Indonesia
2004 02 07 02:42:35.2 -4.003 135.023 10 7.3 South Coast of Papua,
Indonesia
4 2004 07 15 04:27:14.7 -17.656 -178.760 566 7.1 Fiji Region
5 2004 07 25 14:35:19.0 -2.427 103.981 582 7.3 Southern Sumatra, Indonesia
6 2004 09 05 10:07:07.8 33.059 136.635 14 7.2 South Coast of Western
Honshu, Japan
7 2004 09 05 14:57:18.5 33.192 137.064 10 7.4 South Coast of Honshu,
Japan
8 2004 11 11 21:26:41.1 -8.152 124.868 10 7.5 Kepulauan Alor, Indonesia
9 2004 11 15 09:06:56.5 4.695 -77.508 15 7.2 Near the West Coast of
Colombia
10 2004 11 22 20:26:23.9 -46.676 164.721 10 7.1 West Coast of the South
Island, N.Z.
11 2004 11 26 02:25:03.3 -3.609 135.404 10 7.1 Papua, Indonesia
12 2004 11 28 18:32:14.1 43.006 145.119 39 7.0 Hokkaido, Japan Region
13 2004 12 23 14:59:03.6 -50.145 160.365 10 8.1 North of Macquarie Island
14 2004 12 26 00:58:53.4 3.300 95.963 30 9.0 West Coast of Northern
Sumatra
15 2004 12 26 04:21:29.6 6.880 92.945 39 7.1 Nicobar Islands, India
Region
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Significant Earthquakes of the World A vilag jelentés foldrengései
A 6.5 vagy annal nagyobb magnitudaéju,
és a jelentésebb karokat okozé foldrengések a vilagon 2004-ben

Earthquakes of magnitude 6.5 or greater
or ones that caused fatalities, injuries or substantial damage in 2004

DATUM 106 KOORDINATA MELYSEG MAG ALLOMAS REGIO, TOVABBI MAGNITUDOK, MEGJEGYZESEK

0 M S SZEL HOSSZ KM SZAM
DATE ORIGIN TIME GEOGRAPHIC DEPTH MAG SD NO. REGION, ADDITIONAL MAGNITUDES AND COMMENTS
ute utc COORDINATES STA

HR MN SEC LAT LONG USED

JAN 01 20 59 31.9 8.310 S 115.788 E 45 5.8 1.0 119 BALI REGION, INDONESIA. MW 5.8 (GS), 5.8 (HRV). mb 5.5 (GS). MS
5.4 (GS). Mo 6.6%10%*17 Nm (HRV), 5.6*10**17 Nm (GS). At least
one person killed, 22 injured and 2,000 buildings damaged on
Lombok. At Teast seven people injured and 4,000 buildings
damaged on Bali. Felt (VI) at Karangasem, Bali and (V) at
Mataram, Lombok.

JAN 03 16 23 21.0 22.2563 S 169.683 E 22 G 7.1 1.1 597 SOUTHEAST OF THE LOYALTY ISLANDS. MW 7.1 (HRV), 6.8 (GS). mb 6.4
(GS). MS 7.1 (GS). ME 7.1 (GS). Mo 5.9*10**19 Nm (HRV)
1.6%10%*19 Nm (GS), 8.2%10%*19 Nm (PPT). Es 8.7*10**14 Nm (GS)
Felt on Mare and at Noumea, New Caledonia.

JAN 10 18 38 14.8 36.852 N 3.418E 10G 4.5 1.0 190 NORTHERN ALGERIA. mb 4.5 (GS). MS 4.4 (GS). ML 4.6 (LDG). Three
hundred people injured and additional damage to buildings in the
Algiers-Boumerdes area previously weakened by the event of May
21, 2003.

JAN 25 11 43 11.8 16.830 S 174.196 W 130 D 6.7 0.8 732 TONGA. MW 6.7 (GS), 6.7 (HRV). mb 6.4 (GS). ME 6.6 (GS). Mo
1.1*10%*19 Nm (GS). 1.1*10**19 Nm (HRV). Es 1.6*10**14 Nm (GS)
Felt in the Vava'u Group.

JAN 28 22 15 30.7 3.120 S 127.400 £ 17 6.7 1.1 243 SERAM, INDONESIA. MW 6.7 (GS), 6.7 (HRV). mb 6.0 (GS). MS 6.5
(GS). ME 7.0 (GS). ML 6.7 (DJA). Mo 1.2*%10**19 Nm (GS)
1.1%10%*19 Nm (HRV), 9.1*10**18 Nm (PPT). Es 6.4*10**14 Nm (GS).
Felt (V) at Namlea, Buru and (II) on Ambon. A local tsunami was
observed at Namlea.

FEB 04 1159 47.6 8.358 N 82.877 W 29D 6.1 0.9 465 PANAMA-COSTA RICA BORDER REGION. MW 6.1 (GS), 6.1 (HRV). mb 5.6
(GS). MS 5.9 (GS). ME 6.8 (GS). Mo 1.6*10**18 Nm (HRV)
1.5%10%*18 Nm (GS). Es 3.1*10**14 Nm (GS). Four people injured,
three houses damaged and a bridge collapsed in Chiriqui, Panama.
Felt in Bocas del Toro, Panama. Felt strongly in southern Costa
Rica, the Valle Central and at Limon.

FEB 05 21 05 02.8 3.615S 135.538 E 17 7.0 1.0 367 PAPUA, INDONESIA. MW 7.0 (HRV), 6.8 (GS). mb 6.1 (GS). MS 7.1
(GS). ME 6.7 (GS). Mo 3.4*10**19 Nm (HRV), 1.8*10**19 Nm (GS),
7.2%10**19 Nm (PPT). Es 2.8%10**14 Nm (GS). At least 37 people
killed, 682 injured, 2,678 buildings damaged or destroyed and
nine bridges damaged in the epicentral area. The airport runway
was damaged and power outages occurred in the Nabire area. Felt
(VI) at Nabire, (V) at Enarotali and (IV) at Manokwari. Also
felt at Tembagapura.

FEB 07 02 42 35.2 4.003 S 135.023 E 10 G 7.3 1.0 390 NEAR THE SOUTH COAST OF PAPUA, INDONESIA. MW 7.3 (GS), 7.3 (HRV),
7.1 (0BN). mb 6.2 (GS). MS 7.5 (GS). ME 7.5 (GS). Mo 9.7*10**19
Nm (GS), 1.0*10%*20 Nm (HRV), 7.2%10**20 Nm (PPT), 5.0*10%*19 Nm
(OBN). Es 4.0*10**15 Nm (GS). Additional damage in the Nabire
area.

FEB 08 08 58 51.8 3.665 S 135.339 E 26 6.7 1.1 256 PAPUA, INDONESIA. MW 6.7 (HRV), 6.5 (GS). mb 5.7 (GS). MS 6.9
(GS). ME 6.6 (GS). Mo 7.2%¥10**18 Nm (GS), 1.2*10**19 Nm (HRV).
Es 1.5%10%*14 Nm (GS). Felt (VI) at Nabire.

FEB 11 08 15 03.8 31.675 N 35.551 E 27D 5.3 0.9 386 DEAD SEA REGION. MW 5.3 (HRV). mb 5.1 (GS). MS 4.8 (GS). ML 5.2
(GIT). Mo 1.1*10**17 Nm (HRV). Four people injured in western
Jordan and a Tandslide occurred at Ma'in. Minor damage to
buildings at Jerusalem, Petah-Tigwa, Tel Aviv and in the Nablus
area. Felt from Cairo, Egypt to Lebanon.
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FEB 14 10 30 22.1 34.774 N 73.216 E 11 G 5.5 0.9 353 PAKISTAN. MW 5.5 (GS), 5.4 (HRV). mb 5.4 (GS). MS 5.2 (GS). Mo
1.9%10%*17 Nm (GS), 1.6*10**17 Nm (HRV). At least 24 people
killed, including 14 by Tandslides, and about 40 injured in the
Balakot-Batgram-Mansehra area. More than 1,420 buildings
collapsed, 5,379 damaged and roads cracked and blocked by
landslides in the area. About 20 percent of water wells damaged
in Manshera. Felt throughout the North-West Frontier Province.
Power and telephone cables damaged at Srinagar, Kashmir. Also
felt at Gulmarg, Kashmir and Kabul, Afghanistan.

FEB 14 11 56 57.5 34.798 N 73.206 E 11 G 5.4 0.8 369 PAKISTAN. MW 5.4 (GS), 5.3 (HRV). mb 5.4 (GS). MS 5.1 (GS). Mo
1.2%10%*17 Nm (GS), 1.1*10**17 Nm (HRV). Casualties and damage
included with the event at 10:30 UTC.

FEB 16 14 44 39.9 0.466 S 100.655 E 56 5.1 0.9 199 SOUTHERN SUMATRA, INDONESIA. MW 5.1 (HRV). mb 5.2 (GS). MS 4.5
(GS). Mo 4.6*10**16 Nm (HRV). At Teast 5 people killed, 7
injured and more than 100 houses damaged in the Padangpanjang
area. Felt (V) at Padangpanjang; (IV) at Batusangkar, Bukittingi
and Padang; (II) at Pekanbaru.

FEB 21 02 34 42.7 58.425S 14.963 W 10G 6.6 1.3 102 EAST OF THE SOUTH SANDWICH ISLANDS. MW 6.6 (GS). 6.6 (HRV). mb
6.0 (GS). MS 6.5 (GS). Mo 9.5%10**18 Nm (HRV), 8.4*10**18 Nm
(GS), 1.5%10%*19 Nm (PPT).

FEB 22 06 46 27.0 1.559 S 100.488 E 42 G 6.0 0.8 611 SOUTHERN SUMATRA, INDONESIA. MW 6.0 (GS), 6.0 (HRV). mb 6.3 (GS).
MS 5.7 (GS). ME 6.3 (GS). Mo 1.3*10**18 Nm (GS), 1.2*10**18 Nm
(HRV). Es 6.6*10**13 Nm (GS). One person injured, four houses
badly damaged and many houses slightly damaged in Pesisir
Selatan. Felt (V) at Padang and (III) at Bengkulu, Bukittinggi
Kapahiang and Padangpanjang. Felt on Singapore.

FEB 24 02 14 34.0 3.393S 29558 E 10A 4.7 1.0 71 BURUNDI. mb 4.7 (GS). Three people killed and at Teast 24 houses
destroyed at Ruyaga. Felt strongly at Bujumbura. Also felt at
Bukavu, Congo; Kigali, Rwanda; Kabanga, Tanzania.

FEB 24 02 27 46.2& 35.142 N 3.997 W 0G 6.4 786 STRAIT OF GIBRALTAR. <MDD>. MW 6.4 (GS), 6.4 (HRV). mb 6.2 (GS)
MS 6.4 (GS). ME 6.9 (GS). Mo 4.8%10**18 Nm (GS), 3.9*10**18 Nm
(HRV). Es 5.9*%10*%*14 Nm (GS). At Teast 628 people killed, 926
injured, 2,539 homes destroyed and more than 15,000 people
homeless in the Al Hoceima-Imzourene-Beni Abdallah area,
Morocco. Maximum intensity IX in the Imzourene-Ait Kamra area.
Ground cracks and landslides were observed between Ajdir and
Beni Abdallah and maximum horizontal acceleration of 0.24g was
recorded near Imzourene. Felt from Tetouan to Nador and as far
south as Fes. Felt (V) at Melilla and (III) in many parts of
southern Spain from Algeciras to Roquetas de Mar. Felt (II) at
Cordoba, Granada, Huelva, Jaen and Madrid. Also felt in
Gibraltar. Several aftershocks killed at Teast three people and
destroyed previously weakened buildings. This earthquake
occurred near the eastern end of the Rif mountain belt, which is
part of the diffuse boundary between the African and Eurasian
plates. The moment tensors and pattern of surface cracks
indicate left-Tateral strike-slip faulting on a buried NE-SW
trending fault. This quake occurred near the epicenter of the
magnitude 6.0 Al Hoceima earthquake of May 26, 1994, that
injured one person and caused significant damage to adobe
buildings. Special reports for this earthquake are available on
the website http://www.emsc-csem.org.

FEB 25 12 44 57.4 35.278 N 4113 W 10D 5.3 1.1 283 STRAIT OF GIBRALTAR. MW 5.3 (HRV). mb 4.9 (GS). MS 4.9 (GS). Mo
8.9*%10**16 Nm (HRV). Casualties and damage are included with the
event at 02:24 UTC. Felt (III) at Melilla and (II) at Estepona,
Spain.

FEB 26 12 07 04.2 35.233 N 4.182 W 11D 5.0 1.1 272 STRAIT OF GIBRALTAR. MW 5.0 (HRV). mb 4.8 (GS). MS 4.5 (GS). Mo
3.1*%10**16 Nm (HRV). Casualties and damage are included with the
event at 02:24 UTC. Felt (III) at Melilla and (II) at
Benalmedena, Spain.

MAR 01 23 55 19.0& 38.058 N 38.277 E 5G 3.8 6 EASTERN TURKEY. <ISK>. MD 3.8 (ISK). At least six people killed
at Celikhan.

MAR 24 01 53 49.4 45.382 N 118.256 E 19D 5.5 0.9 447 EASTERN NEI MONGOL, CHINA. MW 5.5 (GS), 5.4 (HRV). mb 5.6 (GS).
MS 5.2 (GS). Mo 1.9%10*%*17 Nm (GS). 1.5%10**17 Nm (HRV). At
least 100 people injured and 38,000 buildings damaged in the
Bayan Ul Hot-Uliastai area. Felt at Chaoyang, Chengde and
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MAR 25

MAR 28

19 30 49.0 39.930 N

03 51 10.0& 39.847 N

Baicheng. Damage from this earthquake and the aftershocks
estimated at 74 million U.S. dollars.

40.812E 10G 5.6 1.1 237 EASTERN TURKEY. MW 5.6 (GS), 5.6 (HRV). mb 5.0 (GS). MS 5.4 (GS).
Mo 2.9%10%*17 Nm (HRV), 2.4*10*%*17 Nm (GS). At least ten people
killed, 46 injured and 45 buildings damaged or destroyed in
Erzurum.

40.874 E 5 5.6 509 EASTERN TURKEY. <ISK>. MW 5.6 (HRV), 5.5 (GS). mb 5.3 (GS). MS
5.3 (GS). ML 5.3 (ISK). Mo 2.7*10**17 Nm (HRV), 2.1*10**17 Nm
(GS). At Tleast 12 people injured, more than 50 buildings in 10
villages damaged or destroyed and many livestock killed in the
Askale area.

APR 03 23 02 00.8 36.428 N 141.008 E 31 G 6.0 0.7 528 NEAR THE EAST COAST OF HONSHU. JAPAN. MW 6.0 (HRV), 5.9 (GS). mb

APR 05

APR 09

APR 13

APR 23

MAY 01

MAY 03

MAY 08

MAY 28

21 24 04.0 36.512 N

5.7 (GS). MS 5.6 (GS). ME 5.3 (GS). Mo 8.9*10**17 Nm (GS),
1.0%10%*18 Nm (HRV). Es 2.2*10**12 Nm (GS). At Teast one person
slightly injured at Naka. Felt strongly in Chiba, Fukushima,
Ibaraki, Miyagi, Saitama and Tochigi Prefectures. Felt in much
of east-central Honshu. Recorded (4 JMA) in Ibaraki and Tochigi;
(3 JMA) in Chiba, Fukushima, Gumma, Miyagi, Saitama and Tokyo;
(2 JMA) in Iwate, Kanagawa, Nagano, Niigata, Shizuoka, Yamagata
and Yamanashi; (1 JMA) in Akita and Aomori Prefectures.

71.029 £ 187D 6.6 1.0 728 HINDU KUSH REGION, AFGHANISTAN. MW 6.6 (GS), 6.5 (HRV). mb 6.4
(GS). Mo 7.5%10**18 Nm (GS). 6.2*10**18 Nm (HRV). At Teast one
person killed in the Shahr-e Bozorg area and two people killed
at Kabul. At least five people injured in Pakistan. Felt at
DeThi and Guragon, India; Srinigar, Kashmir; Islamabad and
Lahore, Pakistan; Dushanbe, Tajikistan; Tashkent, Uzbekistan.

1523 35.0 13.174S 167.198 £ 228 D 6.5 1.1 424 VANUATU. MW 6.5 (GS). 6.4 (HRV). mb 5.8 (GS). Mo 5.5*10**18 Nm

21 47 23.0& 40.729 N

(GS), 4.5%10**18 Nm (HRV).

31.629 E 5 4.1 116 WESTERN TURKEY. <ISK>. mb 4.1 (GS). ML 4.6 (ISK). Four people
injured jumping from buildings in the Bolu area.

01 50 30.2 9.362S 122.839E 66D 6.7 1.1 386 SAVU SEA. MW 6.7 (GS). 6.7 (HRV). mb 6.5 (GS). Mo 1.1*10**19 Nm

(GS), 1.1%10**19 Nm (HRV), 9.5%10%*18 Nm (PPT). Minor damage at
Kupang, Timor. Felt (IV) at Maumere and (II) at Rote, Flores;
(ITI) at Sabu. Timor: (III) at Waingapu. Sumba. Felt in much of
Timor. Also felt at Darwin, Kununurra and Wyndham, Australia.

07 56 13.6 24.101 N 121.589 E 44 5.2 0.9 168 TAIWAN. mb 5.2 (GS). MS 5.1 (GS). At Teast 2 people killed and 1

04 36 50.1 37.665 S

20 11 44.6 30.173 N

12 38 44.2 36.249 N

injured by a rockslide in Hua-1ien County. Bridge collapsed at
Taroko Gorge National Park. Felt in most parts of the Island.
Recorded (7 TAP) in Hua-1ien; (5 TAP) in I-lan: (3 TAP) in Nan-
t'ou, T'ai-chung and Yun-1in; (2 TAP) in Chia-i, Hsin-chu, Miao-
1i, T'ai-pei, T'ai-tung and T'ao-yuan; (1 TAP) in Kao-hsiung and
T'ai-nan.

73.420 W 21 G 6.6 1.3 216 NEAR THE COAST OF CENTRAL CHILE. MW 6.6 (GS), 6.6 (HRV). mb 5.9
(GS). MS 6.5 (GS). ME 6.1 (GS). ML 6.4 (GUC). Mo 8.4*10**18 Nm
(GS), 1.0*10%*19 Nm (HRV), 8.4*10**18 Nm (PPT). Es 3.6%10**13 Nm
(GS). Minor damage (VI)and power outages occurred at Canete.
Felt (VI) at Angol, Concepcion, Los Angeles, Talcahuano and
Victoria; (V) at Lebu, Lonquimay. Temuco, Valdivia and
Villarica; (IV) at Cauquenes, Chillan, Linares and Talca; (III)
at Curico, Osorno, Rancagua and San Fernando; (II) at Santiago.
Also felt at Chiguayante.

66.981 E 10G 4.4 0.9 40 PAKISTAN. mb 4.4 (GS). At Teast one person killed, about 30
injured and minor damage to some buildings in the Quetta area.

51.622 E 17 G 6.3 0.9 704 NORTHERN IRAN. MW 6.3 (HRV), 6.2 (GS). mb 6.2 (GS). MS 6.4 (GS)
ME 6.1 (GS). Mo 3.3*10**18 Nm (HRV), 2.5%¥10**18 Nm (GS). Es
3.1*10**13 Nm (GS). At Teast 35 people killed, 400 injured and
many buildings damaged in Mazandaran and Qazvin Provinces. Some
of the deaths were caused by landslides on the Tehran-Chalus
road. Infrastructures damaged in the epicentral area. Minor
damage reported in Tehran. Felt in much of central and northern
Iran.

MAY 29 20 56 09.6 34.251 N 141.406 E 16 G 6.5 1.0 352 OFF THE EAST COAST OF HONSHU. JAPAN. MW 6.5 (GS). 6.3 (HRV). mb

5.6 (GS). MS 6.6 (GS). ME 5.9 (GS). Mo 6.9*10**18 Nm (GS).
3.2%10**18 Nm (HRV). Es 1.8*10**13 Nm (GS). Felt along the coast
of eastern Honshu. Recorded (1 JMA) in Chiba, Kanagawa, Miyagi
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and Shizuoka Prefectures.

160.003 E 189D 6.9 0.8 798 KAMCHATKA PENINSULA, RUSSIA. MW 6.9 (GS). 6.9 (HRV). mb 6.1 (GS).

134.250 W

43.

13.

178.

176.

69.

103.

133.

43.

27.

70.

103.

39.

979

641

760
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796

873
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W

E

E

206G 6.8 772

5G

566 D

582 D
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o

A4 1.1 422

.0 1.0 476

1 0.9 208

.6 92

Mo 2.9*10**19 Nm (GS). 2.3*10**19 Nm (HRV), 4.1*10**19 Nm (PPT).

QUEEN CHARLOTTE ISLANDS REGION. <PGC>. MW 6.8 (GS), 6.8 (HRV). mb
5.9 (GS). MS 6.8 (GS). ME 6.8 (GS). Mo 1.9*10**19 Nm (GS).
1.8%10%*19 Nm (HRV), 2.8*10**19 Nm (PPT). Es 3.0*10**14 Nm (GS).
Felt strongly on the northern Queen Charlotte Islands. Also felt
throughout the rest of the Queen Charlotte Islands and along the
northwest coast of British Columbia at Kitimat, Prince Rupert,
Stewart and Terrace. Felt (VI) at Craig; (V) at Klawock,
Metlakatla and Petersburg; (IV) at Hyder, Juneau and Ketchikan;
(I1I) at Sitka and Wrangell, Alaska.

EASTERN TURKEY. mb 5.4 (GS). MS 4.8 (GS). At least 18 people
killed and 21 injured in the Dogubeyazit area.

SLOVENIA. mb 5.0 (GS). MS 4.9 (GS). ML 5.7 (STR), 5.6 (LDG), 5.6
(BRG), 5.5 (FBB), 5.5 (FUR), 5.4 (ZAMG), 5.4 (PDG), 4.9 (LJU)
One person killed and 5 injured by a rockslide in the Bovec
area. Some houses destroyed and others damaged at Kobarid. Felt
in Ljubljana. Felt in northeastern Italy as far south as Venice
and southern Austria as far northeast as Vienna. Also felt at
Zagreb, Croatia; Munich, Germany; Prague, Czech Republic.

FIJI REGION. MW 7.1 (HRV), 7.0 (GS). mb 6.4 (GS). Mo 4.8*10**19
Nm (HRV), 4.1*10**19 Nm (GS).

NORTH ISLAND OF NEW ZEALAND. <WEL>. MW 5.6 (GS), 5.4 (HRV). mb
5.1 (GS). MS 5.1 (GS). Mo 2.5%10**17 Nm (GS), 1.5%10**17 Nm
(HRV). One person killed and two injured in the Rotorua-Tauranga
area. Five houses heavily damaged at Lake Roto Ma. Landslides
occurred on the highway between Lake Rotoiti and Lake Roto Ma.
Felt from Tauranga to Whakatane. This is the largest of a series
of earthquakes in the Lake Rotoiti area.

CENTRAL AFGHANISTAN. mb 5.1 (GS). MS 4.8 (GS). Two people killed,
40 injured and hundreds of houses destroyed in Paktia Province.

SOUTHERN SUMATRA, INDONESIA. MW 7.3 (GS), 7.3 (HRV). mb 6.8 (GS).
Mo 9.8*10**19 Nm (GS), 1.0%10**20 Nm (HRV). Felt (IV) at
Bengkulu and (III) at Padangpanjang. Felt (III) at Bandung,
Bogor, Sawahan and Sukabumi; (II) at Jakarta, Java. Also felt
(II1) at Mataram, Lombok. Felt throughout Bali, Java, Lombok and
Sumatra. Also felt in southern Johor, Malaysia and on Singapore.

NEAR THE NORTH COAST OF PAPUA, INDONESIA. MW 6.5 (HRV), 6.4 (GS).
mb 6.0 (GS). MS 6.3 (GS). Mo 5.8*%10**18 Nm (HRV), 4.6*10**18 Nm
(GS). Felt (IV) at Manokwari and Sorong.

EASTERN TURKEY. <ISK>. mb 4.8 (GS). MS 4.0 (GS). At Tleast one
person killed, 5 injured and some houses damaged in the
Dogubeyazit area.

DODECANESE ISLANDS, GREECE. MW 5.5 (GS), 5.5 (HRV). mb 5.1 (GS)
MS 5.2 (GS). ML 5.4 (ATH). Mo 2.3*10**17 Nm (HRV), 1.9*10**17 Nm
(GS). Fifteen people injured at Bodrum, Turkey. Felt at Akyaka,
Datca, Didim, Fethiye, Gocek, Marmaris and Mugla, Turkey. Also
felt on Kos and Rhodes.

HINDU KUSH REGION, AFGHANISTAN. MW 6.0 (GS), 6.0 (HRV). mb 5.3
(GS). Mo 1.2%10**18 Nm (HRV), 1.1*10**18 Nm (GS). At Teast two
people injured in Mansehra, Pakistan. Felt in Balkh, Kabul
Kondoz and Takhar, Afghanistan. Also felt at Chitral, IsTamabad,
Lahore, Peshawar, Rawalpindi and Swat, Pakistan; Dushanbe,
Tajikistan; Gurgaon, India; Ashgabat, Turkmenistan; and
Tashkent, Uzbekistan.

SICHUAN-YUNNAN-GUIZHOU REGION, CHINA. mb 5.1 (GS). MS 5.1 (GS).
At Teast 4 people killed, nearly 200 seriously injured, 400
slightly injured, more than 120,000 homeless, 18,556 houses
destroyed and 65,601 damaged in Ludian County, Yunnan. Twenty-
two reservoirs damaged in Yunnan Province.

EASTERN TURKEY. MW 5.7 (HRV), 5.6 (GS). mb 5.3 (GS). MS 5.5 (GS).
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Mo 3.4*%10**17 Nm (HRV), 2.8*10**17 Nm (GS). One person killed,
11 people injured and several houses damaged in the Elazig-
Sivrice area.

AUG 28 13 41 27.9 34.931' S 70.387 W 1 6.5 1.0 298 LIBERTADOR 0'HIGGINS, CHILE. MW 6.5 (GS), 6.5 (HRV). mb 6.1 (GS).
MS 6.3 (GS). ML 6.2 (GUC). MD 6.2 (SJA). Mo 6.7*10**18 Nm (GS)
6.3*10**18 Nm (HRV), 9.0*10**18 Nm (PPT). Power outages occurred
at Cauquenes, Curico, San Javier and Talca. Felt (VI) at Curico,
Romeral, Talca and Vichuquen; (V) at Cauquenes, Linares,
QuiTlota, Rancagua, Santiago, Valparaiso and Vina del Mar; (IV)
at Chillan, Concepcion, Los Andes, Quilpue and San Felipe; (III)
at Cabildo; (II) at Los Angeles. Also felt (IV) at General
Alvear and San Rafael; (III) at Mendoza, Neuquen and Santa Rosa:
(II) at Buenos Aires and Cordoba, Argentina.

SEP 05 10 07 07.8 33.070 N 136.618 E 14 G 7.2 0.9 643 NEAR S. COAST OF WESTERN HONSHU, JAPAN. MW 7.2 (HRV), 7.0 (GS).
mb 6.7 (GS). MS 7.0 (GS). ME 7.3 (GS). Mo 7.9%10**19 Nm (HRV),
4.0%10*%*19 Nm (GS), 5.2*%10*%*19 Nm (PPT). Es 1.9%10**15 Nm (GS)
At Teast four people injured in the Kyoto area. Felt in much of
southwestern Japan and as far northeast as Tokyo. A Tocal
tsunami was generated with a wave height (peak-to-trough) of
about 51 cm in Wakayama Prefecture. Recorded (5L JMA) in Mie,
Nara and Wakayama; (4 JMA) in Aichi, Gifu, Hyogo, Kyoto, Osaka
and Shiga; (3 JMA) in Chiba, Fukui, Hiroshima, Kanagawa, Nagano,
Okayama, Shimane, Shizuoka, Tokyo, Tottori and Yamanashi; (2
JMA) in Gumma, Ishikawa, Saitama, Tochigi, Toyama and Yamaguchi;
(1 JMA) in Ibaraki, Miyagi and Niigata Prefectures. Recorded (3
JMA) 1in Kagawa, Kochi and Tokushima:; (2 JMA) in Ehime
Prefectures, Shikoku. Recorded (1 JMA) in Kagoshima, Kumamoto,
Miyazaki and Oita Prefectures, Kyushu. Also recorded (3 JMA) on
Kozu-shima, Nii-jima and 0-shima; (2 JMA) on Hachijo-jima,
Mikura-jima and Miyake-jima; (1 JMA) on Dogo and in the Dozen
Islands.

SEP 05 14 57 18.6 33.184 N 137.071 E 10 G 7.4 0.9 594 NEAR THE SOUTH COAST OF HONSHU, JAPAN. MW 7.4 (GS), 7.4 (HRV). mb
6.2 (GS). MS 7.1 (GS). ME 7.4 (GS). Mo 1.5%10%*20 Nm (HRV)
1.2%10%%20 Nm (GS), 1.1*10%*20 Nm (PPT). Es 2.8*10**15 Nm (GS)
About forty people injured in the Kyoto area. Felt in much of
southwestern Japan and as far north as Tokyo. Tsunamis were
observed with wave heights of 86 cm at Kushimoto and 56 cm at
Owase. Power outages occured at Wakayama and a fire occurred at
Sakai. Recorded (5L JMA) in Wakayama and Mie; (4 JMA) in Aichi
Fukui, Gifu, Hyogo, Kyoto, Nara, Osaka, Shiga and Tottori; (3
JMA) in Chiba, Hiroshima, Ishikawa, Kanagawa, Nagano, Okayama,
Shimane, Shizuoka, Tokyo and Yamanashi; (2 JMA) in Gumma,
Ibaraki, Niigata, Saitama, Tochigi and Yamaguchi; (1 JMA) in
Miyagi Prefectures. Recorded (3 JMA) in Kagawa, Kochi and
Tokushima; (2 JMA) in Ehime Prefectures, Shikoku. Recorded (1
JMA) in Fukuoka, Kumamoto, Miyazaki, Oita and Saga Prefectures,
Kyushu. Also recorded (3 JMA) on Hachijo-jima, Kozu-shima,
Miyake-jima, Nii-jima and O-shima; (2 JMA) on Dogo, Mikura-jima
and in the Dozen Islands; (1 JMA) on Sadago-shima.

SEP 06 12 42 59.3 55.372S 28.976 W 10 G 6.9 1.1 233 SOUTH SANDWICH ISLANDS REGION. MW 6.9 (GS). 6.8 (HRV). mb 6.0
(GS). MS 6.5 (GS). Mo 2.5%10**19 Nm (GS), 2.1*10**19 Nm (HRV),
2.0*10**19 Nm (PPT).

SEP 06 23 29 35.0 33.205 N 137.227 E 10 G 6.7 0.8 478 NEAR THE SOUTH COAST OF HONSHU, JAPAN. MW 6.7 (HRV), 6.5 (GS). mb
6.4 (GS). MS 6.3 (GS). Mo 6.3*10**18 Nm (GS), 1.1*10**19 Nm
(HRV), 6.4*%10**18 Nm (PPT). Felt in southwestern Honshu from
Kobe to Tokyo. Recorded (4 JMA) in Osaka, Mie, Shizuoka and
Wakayama:; (3 JMA) in Aichi, Fukui, Hyogo, Kanagawa, Kyoto, Nara,
Shiga, Tottori and Yamanashi; (2 JMA) in Chiba, Hiroshima,
Ishikawa, Nagano, Okayama, Saitama, Shimane, Tokyo and Toyama:
(1 JMA) in Gumma, Miyagi, Niigata and Yamaguchi Prefectures.
Recorded (3 JMA) in Tokushima and (2 JMA) in Ehime, Kagawa and
Kochi Prefectures, Shikoku. Also recorded (3 JMA) on Kozu-shima,
Nii-jima and O-shima; (2 JMA) on Aoga-shima, Hachijo-jima,
Mikura-jima and Miyake-jima.

SEP 07 1153 06.1 28.573 S 65.840 W 22D 6.4 0.8 360 CATAMARCA, ARGENTINA. MW 6.4 (GS), 6.2 (HRV). mb 6.1 (GS). MS 6.1
(GS). Mo 4.2%10**18 Nm (GS), 2.0*10**18 Nm (HRV), 1.4*10%*18 Nm
(PPT). At Teast one person killed, several people injured and
some buildings damaged (VI) at Catamarca. Felt (III) at San
Juan. Also felt throughout Argentina as far as Buenos Aires and
in parts of Chile.
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SEP 07 12 15 49.7 34.682 N 103.781 E 10 A 5.2 0.8 108 GANSU, CHINA. mb 5.2 (GS). At least nineteen people injured, 600
houses destroyed and more than 3,800 houses damaged in Gansu
Province.

SEP 15 08 35 10.8 8.773 S 115.357 E 98 5.2 1.1 157 BALI REGION, INDONESIA. mb 5.2 (GS). One person killed and two
injured at Denpasar. Felt (V) at Mataram, Lombok and (II) at
Banyuwangi, Java.

SEP 21 13 3230.8 54.841 N 19.912EFE 10A 4.7 1.2 224 POLAND. MA 4.7 (HRV). mb 4.9 (GS). ML 4.8 (CLL), 4.7 (BRG). Mo
1.4*10**16 Nm (HRV). At Teast three people injured and seventeen
houses damaged at Kaliningrad, Russia. Damage to railroad tracks
near Svetlogorsk, Russia. Minor damage occured at Suwalki,
Poland. Felt throughout Belarus, Estonia, Latvia, Lithuania and
northern Poland. Also felt in the areas of Copenhagen, Denmark;
Helsinki, Finland; Oslo, Norway; and in southern Sweden.

OCT 06 14 40 39.9 35.950 N 139.919E 64D 5.8 0.8 405 NEAR THE SOUTH COAST OF HONSHU, JAPAN. MW 5.8 (HRV), 5.7 (GS). mb
5.5 (GS). Mo 4.8*10**17 Nm (HRV), 4.5%10%**17 Nm (GS). One person
injured and two houses damaged at Temma. Felt in Chiba, Gumma,
Ibaraki, Kanagawa, Nagano, Shizuoka and Tokyo Prefectures.
Recorded (5L JMA) in Ibaraki, Saitama and Tochigi; (4 JMA) in
Chiba, Gumma, Kanagawa and Tokyo; (3 JMA) in Fukui, Nagano,
Shizuoka and Yamanashi; (2 JMA) in Miyagi; (1 JMA) in Aichi,
Gifu, Iwate and Yamagata Prefectures. Also recorded (2 JMA) on 0O-
shima and (1 JMA) on Hachijo-jima, Kozu-shima, Miyake-jima and
Nii-jima.

0CT 07 21 46 20.3 37.125 N 54477 E 35D 5.6 0.8 526 NORTHERN IRAN. MA 5.6 (GS), 5.6 (HRV). mb 5.6 (GS). MS 5.4 (GS)
ML 6.0 (THR). Mo 3.1*10**17 Nm (GS). 3.1*10**17 Nm (HRV). At
least 60 people injured in Golestan. Felt as far west as Tehran.

O0CT 08 08 27 53.5 10.951 S 162.161 E 36 G 6.8 0.9 545 SOLOMON ISLANDS. MW 6.8 (GS). 6.8 (HRV). mb 6.1 (GS). MS 6.9
(GS). ME 6.7 (GS). Mo 1.6*10**19 Nm (HRV), 1.5%10**19 Nm (GS).
Es 2.9*10**14 Nm (GS).

OCT 08 14 36 06.1 13.925 N 120.534 E 105G 6.5 0.9 526 MINDORO, PHILIPPINES. MW 6.5 (GS), 6.4 (HRV). mb 6.3 (GS). ME 6.3
(GS). Mo 6.6*%10**18 Nm (GS), 5.3*10**18 Nm (HRV), 5.1*10**18 Nm
(PPT). Es 7.1*10**13 Nm (GS). Power outages occurred in the
Manila area. Luzon. Felt (V PIVS) at Puerto Galera. Also felt (V
PIVS) at Los Banos, Malolos, San Fernando and Tagaytay; (IV
PIVS) at Bataan, Buco, Infanta, Lucban, Manila, Pasay, Pasig,
Taguig and Talisay; (IIT PIVS) at Clark Field and Quezon City,
Luzon. Felt on Mindoro and throughout central and southern Luzon.

OCT 09 21 26 53.6 11.422 N 86.665W 35G 6.9 1.1 441 NEAR THE COAST OF NICARAGUA. MW 6.9 (HRV), 6.8 (GS). mb 6.0 (GS).
MS 7.0 (GS). ME 6.5 (GS). ML 6.8 (SNET). Mo 2.9%10**19 Nm (HRV),
2.0%10**19 Nm (GS), 3.2*10**19 Nm (PPT). Es 1.4*10**14 Nm (GS)
Felt at Managua and in much of Nicaragua. Felt (IV) at San
Salvador, E1 Salvador. Felt as far north as Tegucigalpa,
Honduras and as far south as San Jose, Costa Rica.

OCT 15 04 08 50.2 24.530 N 122.694 E 94 6.7 0.9 698 TAIWAN REGION. MW 6.7 (GS), 6.6 (HRV). mb 6.4 (GS). ME 6.2 (GS)
Mo 7.8*10*%*18 Nm (HRV), 1.1*10%**19 Nm (GS). Es 4.5%10%*13 Nm
(GS). Several people injured and buildings damaged in T'ao-yuan
County. Felt throughout Taiwan. Also felt in much of the Ryukyu
IsTands, Japan. Recorded (5 TAP) in Hua-Tien and I-lan; (4 TAP)
in T'ai-chung, T'ai-pei, T'ai-tung, T'ao-yuan and Yun-Tlin; (3
TAP) in Chang-hua, Chia-i, Hsin-chu, Miao-1i, Nan-t'ou and T'ai-
nan; (2 TAP) in Kao-hsiung and P'ing-tung Counties. Also
recorded (5L JMA) on Yonaguni-jima; (4 JMA) on Iriomote-jima and
Ishigaki-jima; (3 JMA) on Miyako-jima; (2 JMA) on Tarama-shima;
(1 JMA) on Amami-oshima and Kume-jima, Ryukyu Islands, Japan.

OCT 18 22 11 44.9 25.073 N 99.169 E 30 4.8 0.6 87 YUNNAN, CHINA. mb 4.8 (GS). MS 4.4 (GS). Twelve people injured
and more than 20,000 houses damaged or destroyed in the Baoshan
area. Felt strongly in Changning, Longling, Shidian and
Tengchong Counties.

OCT 23 08 56 00.8 37.226 N 138.779 E 16 G 6.6 1.1 782 NEAR THE WEST COAST OF HONSHU, JAPAN. MW 6.6 (HRV), 6.4 (GS), 6.6

(NIED). mb 6.4 (GS). MS 6.3 (GS). ME 6.5 (GS). Mo 8.6*10**18 Nm
(HRV), 3.8*10**18 Nm (GS), 7.5%10**18 Nm (NIED), 2.4*10**19 Nm
(PPT). Es 1.2*%10*%*14 Nm (GS). At Teast 40 people killed, 3,183
injured and 6,000 buildings destroyed or damaged in Niigata
Prefecture. A high-speed train derailed; several roads, bridges
and rail Tines damaged; at Teast 1,300 Tandslides and 11 fires
occurred; several gas, water and power lines damaged in Niigata
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Prefecture. Felt in Chiba, Fukushima, Gumma, Kanagawa, Miyagi,
Saitama and Tokyo Prefectures.

14D 6.0 0.9 499 NEAR THE WEST COAST OF HONSHU, JAPAN. MW 6.0 (GS). 5.9 (HRV), 5.8

(NIED). mb 5.7 (GS). MS 5.4 (GS). Mo 8.0*%10**17 Nm (HRV)
1.2*%10%*18 Nm (GS), 6.3*10**17 Nm (NIED). At Teast five people
injured; one building destroyed and some others damaged; water
and gas lines broke in Niigata Prefecture. Felt in Gumma,
Kanagawa, Nagano, Saitama and Tokyo Prefectures. Recorded (6L
JMA) in Niigata; (4 JMA) in Fukushima, Gumma and Saitama; (3
JMA) in Ibaraki, Ishikawa, Kanagawa, Miyagi, Nagano, Tochigi
Tokyo, Toyama, Yamagata and Yamanashi; (2 JMA) in Chiba, Gifu
and Shizuoka; (1 JMA) in Aichi, Akita, Aomori, Osaka and Shiga
Prefectures. Also recorded (4 JMA) on Sadoga-shima, (2 JMA) on
Awa-shima and (1 JMA) on Hegura-jima and Tobi-shima.

10 G 6.7 1.2 459 VANCOUVER ISLAND, CANADA REGION. MW 6.7 (GS). 6.6 (HRV). 6.6

(PGC). mb 5.8 (GS). MS 6.4 (GS). ME 6.7 (GS). Mo 8.4*10**18 Nm
(HRV), 1.1*%10**19 Nm (GS), 1.1*10**19 Nm (PPT), 1.0*10**19 Nm

(PGC). Es 2.8*10**14 Nm (GS). Felt at Alert Bay, Bamfield and

Port Alice.

10 G 5.1 0.7 193 NEAR THE WEST COAST OF HONSHU. JAPAN. MW 5.1 (NIED). mb 5.4 (GS).

MS 4.5 (GS). Mo 5.6*10**16 Nm (NIED). One person injured at
Nagaoka. Felt in Niigata Prefecture. Recorded (5U JMA) in
Niigata; (3 JMA) in Fukushima, Gumma, Ishikawa and Nagano; (2
JMA) in Ibaraki, Miyagi, Saitama, Tochigi, Toyama and Yamagata:
(1 JMA) 1in Shizuoka and Tokyo Prefectures. Also recorded (3 JMA)
on Sadoga-shima.

10 G 5.5 0.7 382 NEAR THE WEST COAST OF HONSHU. JAPAN. MW 5.5 (GS). 5.5 (HRV), 5.5
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(NIED). mb 5.6 (GS). MS 5.0 (GS). Mo 2.3*10**17 Nm (HRV)
2.0%10%*17 Nm (GS), 2.2*10**17 Nm (NIED). At least eight people
injured and a landslide occurred in Niigata Prefecture. Recorded
(5U JMA) in Niigata; (4 JMA) in Fukushima; (3 JMA) in Gumma,
Ibaraki, Ishikawa, Nagano, Saitama and Yamagata: (2 JMA) in
Kanagawa, Miyagi, Tochigi, Tokyo, Toyama and Yamanashi: (1 JMA)
in Akita, Chiba and Shizuoka Prefectures. Also recorded (2 JMA)
on Sadoga-shima and (1 JMA) on Hegura-jima.

NEAR THE WEST COAST OF HONSHU, JAPAN. MW 5.1 (NIED). mb 5.2 (GS).
MS 4.6 (GS). Mo 4.4*%10%*16 Nm (NIED). One person injured at
Mitsuke. Felt in northern Honshu. A minor Tlandslide occurred
near Tochio. Recorded (5L JMA) in Niigata; (3 JMA) 1in Fukushima;
(2 JMA) in Gumma, Ibaraki, Ishikawa, Nagano, Saitama and
Yamagata; (1 JMA) in Miyagi, Tokyo and Tochigi Prefectures. Also
recorded (2 JMA) on Sadoga-shima.

SOLOMON ISLANDS. MW 6.9 (GS). 6.9 (HRV). mb 6.6 (GS). MS 6.7
(GS). ME 7.3 (GS). Mo 2.9*10**19 Nm (HRV). 2.2*10**19 Nm (GS).
5.4%10*%*19 Nm (PPT). Es 2.1*10**15 Nm (GS).

SOLOMON ISLANDS. MW 6.7 (GS), 6.6 (HRV). mb 5.8 (GS). MS 6.6
(GS). ME 6.5 (GS). Mo 1.2*10**19 Nm (GS). 1.0*10**19 Nm (HRV),
7.6%10*%*18 Nm (PPT). Es 1.2%10**14 Nm (GS).

KEPULAUAN ALOR, INDONESIA. MW 7.5 (HRV), 7.4 (GS). mb 6.5 (GS).
MS 7.3 (GS). ME 7.4 (GS). Mo 2.3*10%*20 Nm (HRV), 1.6*10%*20 Nm
(GS), 1.7*%10%*%20 Nm (PPT). Es 2.9%10**15 Nm (GS). At Teast 34
people killed, 400 injured, 781 buildings destroyed and 16,712
damaged on Alor. Landslides blocked roads in some areas. Felt
(VIII) at Kalabahi. Felt as far away as Dili, East Timor

NEAR THE WEST COAST OF COLOMBIA. MW 7.2 (GS), 7.1 (HRV). mb 6.6
(GS). MS 7.1 (GS). ME 7.4 (GS). Mo 6.6*10**19 Nm (GS),
5.9%10%*19 Nm (HRV), 4.6*10**19 Nm (PPT). Es 3.3*10**15 Nm (GS) .
Two people seriously injured, four others slightly injured, at
least 154 buildings destroyed and 290 damaged in Bajo Baudo.
Seven people injured and at least 67 houses destroyed or damaged
at Buenaventura. One person injured and some buildings damaged
at Cerrito. Buildings damaged at E1 Cairo, Jamundi and Restrepo.
Some damage and power and telephone service interrupted at Cali.
Power interrupted at Bogota. Felt at Armenia, Quibdo and in much
of western and central Colombia. Earthquake 1ights observed in
the area.
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NOV 17 21 09 13.1 20.068 S 178.710 W 623 D 6.6 1.0 510 FIJI REGION. MW 6.6 (GS), 6.5 (HRV). mb 5.9 (GS). Mo 8.4*10**18
Nm (GS), 7.2*%10%*18 Nm (HRV), 5.5*10**18 Nm (PPT).

NOV 20 08 07 22.0 9.602 N 84.172 W 16 G 6.4 0.9 530 COSTA RICA. MW 6.4 (GS), 6.4 (HRV). mb 6.2 (GS). MS 6.3 (GS). ME
6.3 (GS). Mo 4.8*10**18 Nm (GS), 4.5%10%*18 Nm (HRV), 5.5%10**18
Nm (PPT). Es 6.5%10%*13 Nm (GS). Eight people killed and several
injured; 526 buildings damaged or destroyed; many roads and
bridges damaged; some Tandslides occurred in the San Jose area.
Water Tines broke at Parrita and power outages occurred at
Quepos. Felt (VII) at Parrita and Quepos: (VI) at Damas, Failes
and Jaco; (V) at Alajuela, Monterrey, Naranjo, Puntarenas, San
Isidro, Turrialba and Zapote; (IV) at Batan, Bribri, Limon, Los
Chiles, Nicoya, Palmar Sur and Upala. Felt in much of Costa Rica.

NOV 21 11 41 07.7 15679 N 61.706 W 14 G 6.3 1.0 672 LEEWARD ISLANDS. MW 6.3 (GS), 6.3 (HRV). mb 6.3 (GS). MS 6.1
(GS). ME 6.2 (GS). Mo 3.4*10**18 Nm (HRV), 3.2*10**18 Nm (GS),
7.1*%10%*18 Nm (PPT). Es 3.9*10**13 Nm (GS). One person killed,
at least two injured and several houses destroyed or damaged at
Trois-Rivieres: one person injured at Capesterre-Belle-Eau; ten
people slightly injured on Les Saintes; at least eight houses
destroyed and twenty-five damaged on Terre-de-Bas, Guadeloupe.
At least twenty houses damaged and power outages occurred in
northern Dominica. Felt in Antigua and Barbuda, Saint Kitts and
Nevis and as far as Saint Lucia.

NOV 22 04 01 30.4 33.297 N 47977 E 36D 5.0 1.1 268 WESTERN IRAN. mb 5.0 (GS). MS 4.0 (GS). Several people slightly
injured and several vehicles damaged by rockslides on the road
between Khorramabad and Pol-e Dokhtar. Some houses slightly
damaged in the Pol-e Dokhtar area.

NOV 22 20 26 23.9 46.676 S 164.721 E 10 G 7.1 1.1 585 OFF WEST COAST OF THE SOUTH ISLAND, N.Z. MW 7.1 (HRV), 7.0 (GS)
mb 6.4 (GS). MS 7.1 (GS). ME 6.8 (GS). Mo 5.5%10**19 Nm (HRV),
3.4%10%*19 Nm (GS), 5.5%10**19 Nm (PPT). Es 4.0*10**14 Nm (GS)
Minor damage at Invercargill and in the Southland-Otago area.
Felt in much of the South Island and as far north as Hamilton on
the North Island.

NOV 24 22 59 40.0 45.626 N 10.559 E 17 5.3 1.1 529 NORTHERN ITALY. mb 5.3 (GS). MS 4.6 (GS). ML 5.5 (FBB), 5.5
(LDG), 5.5 (GRF), 5.3 (STR), 5.1 (FUR), 5.0 (ZAMG). At Tleast
nine people injured and many buildings damaged in the Brescia
area. Felt as far west as Torino, as far south as La Spezia and
as far east as Venice. Also felt at Bern, Switzerland.

NOV 26 02 25 03.3 3.609 S 135.404 E 10G 7.1 1.2 439 PAPUA, INDONESIA. MW 7.1 (HRV), 7.0 (GS). mb 6.2 (GS). MS 7.2
(GS). Mo 5.7*%10**19 Nm (HRV), 3.1*10%**19 Nm (GS), 4.4*10**19 Nm
(PPT). At Teast 32 people killed, 130 injured, 328 buildings
destroyed (VIII), airport and seaport damaged and power outages
occurred at Nabire. Damage estimated at 55 million U.S. dollars.
Felt (IV) at Serui, Yapen: (III) at Biak. Biak and Timika. Papua.

NOV 28 02 35 13.4 26.525 S 113.834 W 10G 6.6 1.4 265 EASTER ISLAND REGION. MW 6.6 (HRV), 6.5 (GS). mb 5.6 (GS). MS 6.1
(GS). Mo 8.6*10**18 Nm (HRV), 5.7*10%*18 Nm (GS). 1.1*10**19 Nm
(PPT).

NOV 28 18 32 14.1 43.006 N 145,119 E 39G 7.0 0.8 929 HOKKAIDO, JAPAN REGION. MW 7.0 (GS), 7.0 (HRV). mb 6.4 (GS). MS
6.7 (GS). ME 7.0 (GS). Mo 3.7*10**19 Nm (GS), 3.5%10**19 Nm
(HRV), 4.0%10**19 Nm (PPT). Es 7.2*10**14 Nm (GS). At least 24
people injured; road damage occurred; power, natural gas and
railway service interrupted in the Bekkai-Kushiro-Nemuro area.
Minor damage to docks and buildings at Nemuro. A 10 cm tsunami
was recorded at Nemuro. Felt at Misawa, Honshu. Recorded (5U
JMA) in eastern Hokkaido, (4 JMA) in south-central Hokkaido, (3
JMA) in southwestern Hokkaido and (1 JMA) in northern Hokkaido.
Also recorded (3 JMA) in Aomori, Iwate and Miyagi; (2 JMA) in
Akita, Ibaraki and Yamagata: (1 JMA) in Fukushima, Kanagawa,
Saitama, Shizuoka, Tochigi and Tokyo Prefectures, Honshu.

DEC 01 17 42 24.7 36.848 N 3.448E 10G 4.5 0.9 120 NORTHERN ALGERIA. mb 4.5 (GS). At Teast 15 people injured, minor
damage to some buildings and power outages occurred in the
Boumerdas area. Felt at Algiers.

DEC 01 23 17 21.5 3.665S 135528 E 10 G 5.5 1.0 96 PAPUA, INDONESIA. MW 5.5 (GS), 5.5 (HRV). mb 5.3 (GS). MS 5.3
(GS). Mo 2.3*10**17 Nm (HRV), 2.0%*10**17 Nm (GS). One person
killed in the Nabire area. Felt at Jayapura.

DEC 05 08 30 59.5 36.865 N 3.421E 10G 4.5 1.0 174 NORTHERN ALGERIA. mb 4.5 (GS). ML 4.7 (ALG). Forty-six people
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injured in the Zemmouri area. Felt at Algiers.

356G 6.8 0.8 759 HOKKAIDO, JAPAN REGION. MW 6.8 (GS). 6.8 (HRV), 6.8 (NIED). mb

35D 5.4 0.7 236

6.5 (GS). MS 6.5 (GS). ME 6.7 (GS). Mo 1.5%10%*19 Nm (GS),
1.5%10%*19 Nm (HRV), 1.6*10**19 Nm (NIED), 1.0*10**19 Nm (PPT)
Es 2.7*10**14 Nm (GS). At least 4 people injured and power
outages occurred in the Kushiro area. Felt at Obihiro. Also felt
at Misawa and Sendai, Honshu. Recorded (5U JMA) in the Kushiro
area; (5L JMA) in the Obihiro area and in eastern Hokkaido; (4
JMA) in the Chitose-Tomakomai area and in south-central
Hokkaido; (3 JMA) 1in southwestern and central Hokkaido; (2 JMA)
in the Shibetsu area; (1 JMA) in northern Hokkaido. Also
recorded (3 JMA) in Aomori and Miyagi; (2 JMA) in Akita, Iwate
and Yamagata; (1 JMA) in Fukushima, Ibaraki, Niigata and
Shizuoka Prefectures, Honshu.

INDIA-BANGLADESH BORDER REGION. Mw 5.4 (GS), 5.3 (HRV). mb 5.5
(GS). MS 4.7 (GS). Mo 1.6*10**17 Nm (GS), 1.1*10**17 Nm (HRV).
Several people slightly injured at Hailakandi, India. Minor
damage in Cachar, India. Felt in much of central and southern
Assam, India. Felt in eastern Meghalaya, India. Also felt at
Chittagong and in parts of eastern Bangladesh.

10 G 5.8 0.9 494 HOKKAIDO. JAPAN REGION. MW 5.8 (GS), 5.8 (HRV). mb 5.8 (GS). MS
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5.3 (GS). Mo 6.2*%10**17 Nm (GS), 4.8*10**17 Nm (HRV). Two people
injured at Obira and one at Haboro. Some buildings, roads and
water 1ines damaged at Tomamae. Felt in northern and western
Hokkaido. Recorded (5U JMA) in the Haboro area; (4 JMA) in the
Shibetsu-Numata area; (3 JMA) in the Otararea; (2 JMA) in the
Mombetsu area and much of western Hokkaido; (1 JMA) in the
Obihiro, Shari-Yubetsu and Setana areas. Also recorded (2 JMA)
on Rishiri-to.

CAYMAN ISLANDS REGION. MW 6.8 (GS), 6.8 (HRV). mb 6.2 (GS). MS
6.7 (GS). Mo 2.1*10**19 Nm (GS). 1.8*10**19 Nm (HRV), 1.2*¥10**19
Nm (PPT). Felt (VI) at Bodden Town and West Bay; (V) at George
Town, Grand Cayman. Felt (III-V) in many parts of Cuba. Also
felt at Cancun, Mexico and Half Way Tree and New Kingston,
Jamaica.

WESTERN TURKEY. <ISK>. MW 5.3 (HRV). mb 5.2 (GS). MS 4.7 (GS). Mo
1.1*10**17 Nm (HRV). Three people injured, some buildings
damaged and rockslides blocked a highway at Marmaris. Felt at
Bodrum, Datca and Izmir.

NORTH OF MACQUARIE ISLAND. MW 8.1 (HRV), 8.0 (GS). 8.1 (HRV). ME
8.2 (GS). Mo 1.6*10**21 Nm (HRV), 1.0*10**21 Nm (GS). 5.4*10**20
Nm (PPT). Es 5.2*10*%*16 Nm (GS). Felt throughout Tasmania,
Australia and over much of the South Island, New Zealand.

OFF THE WEST COAST OF NORTHERN SUMATRA. MW 9.0 (HRV), 8.2 (GS).
mb 7.0 (GS). MS 8.8 (GS). ME 8.5 (GS). Mo 4.0%10**22 Nm (HRV),
2.6%10%*21 Nm (GS), 2.1*10%**21 Nm (PPT). Es 1.1*10**17 Nm (GS)
This is the fourth Targest earthquake in the world since 1900
and is the largest since the 1964 Prince William Sound, Alaska
earthquake. The tsunami caused more casualties than any other in
recorded history. In total, more than 220,272 people were
killed, 22,352 are still listed as missing and 1,076,350 were
displaced in South Asia and East Africa. At least 173,981 people
were killed by the earthquake and tsunami in Indonesia. Tsunamis
killed at Teast 29,854 people in Sri Lanka, 10,749 in India,
5,313 in Thailand, 150 in Somalia, 82 in Maldives, 68 in
Malaysia, 59 in Myanmar, 10 in Tanzania, 3 in Seychelles, 2 in
Bangladesh and 1 in Kenya. Tsunamis caused damage in Madagascar
and Mauritius and also occurred in Mozambique, South Africa,
Australia and Antarctica. The tsunami crossed into the Pacific
and Atlantic Oceans and was recorded in New Zealand and along
the west and east coasts of South and North America. The
earthquake was felt (VIII) at Banda Aceh and (V) at Medan,
Sumatra and (II-IV) in parts of Bangladesh, India, Malaysia.
Maldives, Myanmar, Singapore, Sri Lanka and Thailand. Subsidence
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and landslides were observed in Sumatra. A mud volcano near
Baratang, Andaman IsTands began erupting on December 28.

DEC 26 0421 29.6 6.880 N 92.945E 39 7.1 0.9 219 NICOBAR ISLANDS, INDIA REGION. MW 7.1 (HRV). mb 6.1 (GS). MS 7.4
(GS). Mo 5.6%¥10**19 Nm (HRV).

DEC 26 09 20 00.4 8.886 N 92.357 E 9* 6.6 1.0 230 NICOBAR ISLANDS. INDIA REGION. MW 6.6 (HRV). mb 6.0 (GS). MS 6.6
(GS). Mo 1.0*10**19 Nm (HRV).

Compiled by Waverly J. Person and Pamela J. Benfield.
USGS NEIC
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