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2013 metais toliau buvo vykdomi Lietuvos
seisminiy stebéjimy darbai — i§ Ignalinos ato-
minés elektrinés (IAE) Seisminio monitoringo
sistemos (SMS) ir plataus diapazono sto¢iy PBUR
(Paburge, Plungés raj.), PABE (Paberzé, Kédainiy,
raj.), SLIT (Slitere, Levija) ir VSA (Vassula, Es-
tija) seisminiy stebéjimy duomenys sistemingai
buvo parsisiysdinami, kaupiami ir analizuojami.
2013 metais kelis kartus buvo sutrikes seisminiy
stociy darbas, todél buvo prarasta ar negrjZtamai
sugadinta nedidelé dalis seismologiniy duomenu.
Ignalinos AE darbuotojai, priziarintys SMS veik-
la, buvo informuojami apie sutrikimus stotyse ir
sto¢iy, funkcionavimas buvo atnaujinamas.

Analizuojant Lietuvos seismologinio mo-
nitoringo sistemos seisminiy stebéjimy stociy
duomenis kiekvieng ménesj buvo aptinkama ir
lokalizuojama po kelias desimtis seisminiy jvy-
kiy. 2013 metais uzregistruota 1 191 seisminis
jvykis, i$ ju 1 107 jvykiai tolimi (teleseisminiai;
epicentrai tolimesni nei 2 500 km), 61 jvykis
regioninis (epicentrai tolimesni nei 800 km, bet
artimesni nei 2 500 km) ir 23 vietiniai seismi-
niai jvykiai (epicentrai artimesni nei 800 km).
Dalies seisminiy jvykiy lokalizuoti nepavyko
dél nepakankamos duomeny kokybés ir / ar
techniniy problemy seisminése stotyse. Tolimi ir
regioniniai jvykiai susieti su Europos — Vidurze-
mio jaros seismologijos centro (EMSC; https://
www.emsc-csem.org) ir / arba su JAV geologijos
tarnybos (USGS; http://neic.usgs.gov) biuleteniy
seisminiais jvykiais. Lietuvos seismologinio moni-
toringo sistema uzregistruoja beveik visus Zeméje
jvykstancius Zemés drebéjimus, kuriy stiprumas

The project of Seismological Monitoring of
Lithuania, focusing on collection, processing and
analysis of seismic data of Seismic Monitoring
System (SMS) of Ignalina Nuclear Power Plant
(INPP) and broad band stations PBUR (Paburgé,
Lithuania), PABE (Paberzé, Lituania), SLIT
(Slitere, Latvia), and VSU (Vassula, Estonia) was
carried on in 2013. There were some disturbances
in operation of the seismic stations, thus, some
seismological data was lost. The INPP specialists
responsible for SMS operation would restore the
operation of the system every time when prob-
lems occurred.

Analysing the data of seismic stations of
seismological monitoring system in Lithuania,
a few dozens of seismic events were identified
and located monthly. 1191 seismic events were
identified by the Lithuanian Geological Survey
(LGT). 1007 events were teleseismic, 61 regional
and 23 local. It was impossible to locate some of
the registered and identified seismic events due
to poor data quality or interruptions in the data
registration. The locations of the teleseismic and
regional events were associated with the locations
reported in the seismic bulletins of European-
Mediterranean Seismological Centre (EMSC;
https://www.emsc-csem.org) and/or US Geo-
logical Survey (USGS; http://neic.usgs.gov). The
majority of the teleseismic events were located in
the Pacific Ocean in , the Ring of Fire®.

The project seismological monitoring of
Lithuania is focused on investigation of local
events. 4 local events out of 23 identified ones
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1 pav. 2013 metais LGT uzregistruoty vietiniy seisminiy jvykiy ~ Fig. 1. Map of local seismic events registered by the LGT

zemélapis. Juodi trikampiai Zymi seisminiy stebéjimy stotis, kuriy ~ in 2013. Black triangles mark seismic stations used for
duomenys buvo naudoti, geltoni skrituliai — LGT lokalizuoty ~identification and locations of seismic events, yellow circles
vietiniy seisminiy jvykiy epicentrus, oranziniai aStuoniakampiai —  are epicentres of seismic events located by the LGT, orange
LGT nelokalizuotus, taciau susietus su NORSAR ar / ir EMSC ~ hexagons - epicentres of seismic events which were not
seismologiniuose biuleteniuose pateiktais jvykiy epicentrais, balti = located but associated with the data from seismological
kvadratai - seisminiy jvykiy, aptikty NORSAR seismologiniy ~ bulletins of NORSAR and/or EMSC; squares - epicenters of

biuleteniy analizés metu, epicentrus = seismic events found NORSAR seismic bulletins
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> 5,0. Kaip jprasta, 2013 metais dauguma tolimy
jvykiy buvo uzfiksuota i§ vadinamojo Ramiojo
vandenyno ,ugnies Ziedo“ regiono.

Lietuvos seismologinio monitoringo projekte
daugiausia démesio skiriama vietiniams seismi-
niams jvykiams. I$ 23 identifikuoty vietiniy jvy-
kiy 4 jvykius pavyko lokalizuoti, 9 jvykius pavyko
susieti su NORSAR ar EMSC katalogy lokalizaci-
jomis, dar 10 jvykiy dél blogos duomeny kokybeés
lokalizuoti nepavyko (zr. 1 pav.). Manytina, kad
visi vietiniai jvykiai, i$skyrus viena Baltijos juroje,
buvo sukelti Zmogaus veiklos. Pagal pirminés
analizés rezultatus jvykis pietinéje Baltijos jaros
dalyje galéjo buti tektoninés prigimties.

Visi seisminiy stebéjimy stociy duomenys
buvo kaupiami ménesiniuose seisminiy jvykiy
biuleteniuose, kurie véliau teikiami Tarptauti-
niam seismologijos centrui (ISC; http://www.
isc.ac.uk/) ir EMSC bei pristatomi Lietuvos geo-
logijos tarnybos (LGT) tinklalapyje. 2013 metais
buvo nuosekliai rengiami ir visuomenei pateikia-
mi prane$imai apie svarbesnius seisminius jvykius
Baltijos regione ir visame pasaulyje. Informacija

apie juos buvo jdéta LGT tinklalapyje.

2013 metais taip pat buvo analizuojama
NORSAR ir Helsinkio universiteto Seismologijos
instituto (HU) seismologiniuose biuleteniuose
pateikta informacija apie seisminius jvykius, ku-
riy epicentrai pateko j pietryting Baltijos regiono
teritorija (1 pav.). Rugpjicio 6 d. viduryje Baltijos
jitros, tarp Latvijos ir Svedijos kranty, piediau
Gotlando salos, NORSAR biuletenyje uzfiksuoti
septyni seisminiai jvykiai. Jvykiy vieta sutampa su
dujotekiu ,Nord Stream®. Labai mazai tikétina,
kad tai galéjo buti nataralios prigimties jvykiai.
Po konsultacijy su kolegomis i$ Kaliningrado
srities buvo nuspresta, kad seisminiai jvykiai
greic¢iausiai sietini su dujotekio ,Nord Stream®
veikimu (pavyzdziui, su galimu staigiu slégio
kitimu). Rugpjtcio 25 d. NORSAR biuletenyje,
Baltijos juroje, mazdaug 100 km j vakarus nuo
Lietuvos kranto, uzfiksuoti du seisminiai jvykiai
(1 pav.), kurie grei¢iausiai sietini su i$minavimo
operacija ,Open spirit 2013“. Si seny sprogme-
ny Lietuvos teritoriniuose vandenyse paieskos ir
naikinimo operacija vyko nuo 2013 m. rugpjucio

were localized (Fig. 1). Records of 9 local events
were associated with locations reported in the
NORSAR and/or EMSC bulletins. It was not
possible to localize 10 other local events due to
poor data quality. Presuming, all local events
were of anthropogenic origin except one event
of 31 December 2013 (Fig. 1). According to
preliminary analysis, the latter event, localized in
the south of the Baltic Sea, was of tectonic origin.

Seismological data of registered events by the
Lithuanian seismological monitoring system were
compiled into final monthly bulletins which were
submitted to the International Seismological
Centre (ISC; http://www.isc.ac.uk/), European-
Mediterranean Seismological Centre (EMSC)
and were presented on the LGT webpage.

The seismological bulletins of NORSAR and
Seismological Institute of Helsinki University
(HU) were analyzed searching for events lo-
cated in Lithuania and adjacent territories in
2013 (Fig. 1). 7 seismic events were reported
in NORSAR bulletin on 6-th of August in the
Baltic Sea, south from Gotland island, between
Lithuanian and Swedish coast. The location of
these events lay on the pathway of gas pipeline
“Nordstream”. Most likely, these 7 events were
related with some pressure perturbations in
the pipeline. 2 seismic events were reported in
NORSAR bulletin on 25-th of August in the
Baltic Sea ~100 km westwards from the coast of
Lithuania (Fig. 1). Presumably, these events were
related with military operation on elimination
of old explosives “Open spirit 2013” carried out
from August 19-th to 29-th, 2013, in the Lithu-
anian territorial waters. Media has reported that
11 old explosives were found during the military
operation. However, there were no information
how many and in what way the explosives were
eliminated. One more seismic event from NOR-
SAR bulletin was located in the south-western
part of Latvia (Fig. 1). Doubtless, this event was
generated by quarry blast.

Short period portative seismic stations were
configured and tested according to targets of
project “Complex seismological investigation

of territory of Lithuania” in 2013 (Fig. 2). The
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2 pav. Portatyvineé seisminé stotis (LGS2). Akumuliatorius kaip

maitinimo 3altinis ir GPS antena uzdéti ant duomeny registracijos

19 iki 29 dienos. Pagal Ziniasklaidos prane$imus ,,Open
spirit 2013 operacijos metu buvo aptikta vienuolika seny
sprogmenu, kiek ju sunaikinta — nepranesta. Dar viena
ivyki NORSAR lokalizavo pietvakarinéje Latvijos dalyje.

Neabejotinai $is jvykis siejamas su pramoniniais sprogdi-

nimais karjeruose.

Pagal projekto , Lietuvos teritorijos seismingumo komp-

Fig. 2. Portative seismic station (LGS2). A battery as a
power source and GPS antenna are placed on the main

modulio SARA SLO7 = SARA SLO7 unit

portative seismic stations can be used
to record small seismic events at short
distances (e.g. quarry explosions) ac-

cording to preliminary results of test-
ing. It was found that portative seismic

station were capable to record strong
(M > 5) teleseismic events (Fig. 3).

leksiniai tyrimai“ numatytus darbus 2013 metais buvo

parengtos darbui ir testuotos
trumpo periodo portatyvinés
seisminés stotys (2 pav.). Pagal
preliminarius rezultatus porta-
tyvinés seisminés stotys tinka
naudoti nestipriy seisminiy
jvykiy registracijai nedideliu
atstumu (pvz., sprogdinimams
karjeruose). Taip pat nustatyta,
kad portatyvinés seisminés sto-
tys gali registruoti galingus (M
> 5) tolimus seisminius jvykius

(3 pav.).
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3 pav. 2013 m. spalio 25 d. 17 val. 10 min. ~ Fig. 3. Seismogram of earthquake
of 2013 October 25-th 17:10 GMT,

Japan, Mw=7.1 recorded at broadband

UTC laiku Japonijoje jvykusio ZD, kurio
stiprumas 7.1, seismogramos, uzregitruotos
portatyvinése seisminése stotyse LGS3, = station PBUR and portative stations

LGS4 ir PBUR seisminiy stebéjimy stotyje = LGS3 and LGS4
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