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2015 metais Lietuvos geologijos tarnyba
(LGT) vykdé Lietuvos ir gretimy teritorijy, seis-
miniy stebéjimy darbus pagal seismologinio mo-
nitoringo projekta. Seisminiai duomenys buvo
sistemingai gaunami i§ Lietuvoje ir aplinkinése
valstybése jrengty seisminiy stociy. Keturios
Ignalinos atominés elektrinés (AE) seisminés
stotys (IIGN, IDID, IZAR, ISAL) yra iSdéstytos
mazdaug 30 km atstumu apie Ignalinos (IAE).
Kartu su plataus diapazono stotimis PBUR Pa-
burgéje (Plungés raj.), PABE Paberzéje (Kedai-
niy raj.) jos sudaro dabartinj Lietuvos seismo-
loginio monitoringo tinkla. Ankstesniais metais
i LGT buvo siun¢iami Lietuvoje (IIGN, IDID,
ISAL, IZAR, PABE, PBUR) ir gretimose valsty-
bése (SLIT — Latvijoje, VSU — Estijoje, PUL —
Rusijoje, RGN ir RUE — Vokietijoje) veikianciy
seisminiy sto¢iy duomenys. 2015 metais buvo i3-
pléstas seisminiy stodiy, i§ kuriy nuolat gaunami
duomenys, tinklas. Be minéty sto¢iu, duomenys
pradéti gauti i§ SUW ir GKP (Lenkija), MTSE
(Estija), MEF ir RAF (Suomija) BSD (Bornhol-
mo sala Baltijos jaroje, Danija), AAL (Alandy
salos Baltijos jaroje, Svedija), urp (Svedija).
2015 metais dél mechaniniy pazeidimy PBUR
seismingje stotyje penkias dienas seismologiniy
duomeny i$ ten nebuvo gaunama. Keleta karty
Ignalinos AE darbuotojai buvo informuoti apie
sutrikimus IAE stotyse ir ju funkcionavimas
buvo atkuriamas.

Analizuojant Lietuvos seismologinio tinklo
seisminiy stebéjimy stoc¢iy duomenis kiekviena
ménesj buvo aptinkama ir lokalizuojama maz-

During 2015, the Lithuanian Geological Sur-
vey (LGS) continued seismic monitoring of Li-
thuanian and adjacent territories (the LGT pro-
ject “Seismological Monitoring of Lithuania”).
Seismic data were continuously collected from
seismic stations in Lithuania and adjacent coun-
tries. Four seismic stations (IIGN, IDID, IZAR,
ISAL) are located around the Ignalina Nuclear
Power Plant (INPP) at distances of 30 kilome-
tres. These and broadband stations PBUR (Pa-
burgé) and PABE (Paberzé, both in Lithuania)
together form the current Seismic Monitoring
Network of Lithuania (SMNL). In previous
years, data collection was performed from the
Lithuanian SMNL and from SLIT (Slitere, La-
tvia), VSU (Vassula, Estonia), PUL (Pulkovo,
Russia), RGN (Rugen) and RUE (Ruedersdorf,
both in Germany). In 2015, the seismic network
of observation was expanded with seismic sta-
tions SUW (Suwalki) and GKP (Gérka Klasz-
torna, both in Poland), MTSE (Matsalu, Esto-
nia), MEF (Metsihovi) and RAF (Laitila, both
in Finland), BSD (Danish Island of Bornholm),
ALL (Aland Island in the Baltic Sea) and UPP
(Uppsala, Sweden). Due to technical issues, the
data from PBUR were not recorded for five days.
Several times, specialists at INPP were informed
about disturbances in stations and the system
was repaired.

About 100 seismic events were identified
and located every month during the data ana-
lysis from seismic stations of SMNL and other
stations of the region. More than 1300 seismic
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1 pav. 2015 metais LGT uZregistruoty vietiniy seisminiy jvykiy
zemeélapis. Oranziniai trikampiai zymi plataus diapazono seismines
stotis, kuriy duomenis LGT naudojo jvykiams lokalizuoti;

geltoni trikampiai — kitos regiono plataus diapazono seisminés
stotys; oranziniai kvadratai — Ignalinos AE seisminés trumpo
periodo seisminés stotys, kuriy duomenis LGT naudojo jvykiams
lokalizuoti, apversti trikampiai — karjerai, kuriuose vykdomi arba
gali bati vykdomi sprogdinimo darbai; raudoni apskritimai —
nattralls arba indukuoti zemés drebéjimai; kryziai — sprogdinimai,
zali kryziai — sprogdinimai, atlikti seny sprogmenuy ,Open spirit

2015" naikinimo operacijos metu

daug po $imta seisminiy jvykiy visame pasaulyje.
2015 metais uzregistruota ir analizuota daugiau
kaip 1 300 seisminiy jvykiu, i$ ju 1 110 jvykiy
buvo tolimi (teleseisminiai; epicentrai, tolimesni
nei 2 200 km), 120 regioniniy (epicentrai, toli-
mesni nei 800 km, bet artimesni nei 2 200 km)
ir 124 vietiniai seisminiai jvykiai (epicentrai, ar-
timesni nei 800 km; 1 pav.). Lietuvos seisminis
tinklas uZregistruoja beveik visus Zeméje jvyks-
tanéius zemés drebéjimus, kuriy stiprumas di-
desnis nei 5,0. Kaip jprasta, 2015 metais daug
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Fig. 1. Map of local seismic events registered in the LGT
during the year 2015. Orange triangles mark broad band
seismic stations used for identification and locations of
seismic events, yellow triangles — other broad band seismic
stations; orange squares — short period stations used for
identification and locations of seismic events; inverted gray
triangles — quarries where explosions are executed or can be
executed; circles — natural or induced earthquakes; crosses —
explosions or probable explosions; green crosses — explosions
which were carried out during mine clearing operation “Open
Spirit 2015”

events were identified by LGT. Of these, 1 110
were teleseismic events (epicentres located more
than 2200 km away), 120 were regional events
(epicentres located more than 800 km away) and
124 were local ones (epicentres located within
800 km; Fig. 1). Lithuanian SMNL records al-
most all seismic events around the globe with
magnitude larger than five. As usual, most of the
teleseismic events were located in the circum-Pa-
cific “Ring of Fire“ but also in the Middle East,
southern Europe and elsewhere.




LIETUVOS GEOLOGIJOS TARNYBOS 2015 METY VEIKLOS REZULTATAI

2 pav. Povandeniniai sprogdinimai jvykdyti seny sprogmeny
naikinimo operacijos ,Open Spirit 2015" metu Baltijos juroje
netoli Estijos kranty (htep://forte.delfi.ee/news/militaaria/
open-spirit-2015-ajaloo-edukaim-miinitorjeoperatsioon-balti-
riikides?id=72031105)

zemés drebéjimy buvo uzfiksuota i§ vadinamojo
Ramiojo vandenyno ,ugnies ziedo“, nemazai i$
Artimujy Rytu, Piety Europos ir kitur.

Taip pat buvo analizuojama seismologinio
centro NORSAR, jsikiirusio Norvegijoje, ir
Helsinkio universiteto Seismologijos institu-
to seismologiniuose biuleteniuose pateikiama
informacija apie seisminius jvykius, kuriy epi-
centrai pateko | pietryting Baltijos regiono teri-
torija. Dauguma $iuose biuleteniuose paminéty
seisminiy jvykiy buvo identifikuota LGT apdo-
rotuose seismologiniuose duomenyse.

Lietuvos seismologinio monitoringo projek-
te daugiausia démesio skiriama Baltijos regiono
vietiniams seisminiams jvykiams (1 pav.). I$ 124
vietiniy seisminiy jvykiy 17 buvo nataralas arba
indukuoti Zemés drebéjimai. Du, manytina in-
dukuoti, Zemés drebéjimai buvo lokalizuoti pie-
tinéje Baltarusijoje, Soligorsko apylinkése, kur
vykdoma intensyvi kalio drusky gavyba. Dél di-
delio atstumo nuo jvykiy epicentro iki seisminiy
sto¢iu, kuriy duomenis analizuoja LGT, galimos
didelés (-70 km) lokalizavimo paklaidos. Ba-
landZio 26 dienos drebéjimo stiprumo nustatyti
nepavyko. Liepos 19 dienos Zemés drebéjimo
stiprumas buvo M = 2,5. Pietvakariné¢je Lenki-
jos dalyje, Vroclavo apylinkése, kur intensyviai
iSgaunamas lignitas (rudoji anglis), uzfiksuota
6 indukuoti zemés drebéjimai. Sioje vietoje in-

Fig. 2. Explosions for neutralization of old explosives in the
Baltic Sea during mine clearance operation ,Open Spirit 2015
near Estonia’s coast (http://forte.delfi.ee/news/militaaria/
open-spirit-2015-ajaloo-edukaim-miinitorjeoperatsioon-balti-
riikides?id=72031105)

The seismic data from the NORSAR (http://

www.norsardata.no) and/or Helsinki Univer-

sity  (http://www.seismo.helsinki.fi)

were analysed when they contained information

bulletins

about seismic events from the south-eastern Bal-

tic region. Most of these were also identified whi-
le analysing the data from the Lithuania SMNL.

Seismological monitoring of Lithuania is
focused on studies of local events. Out of 124
local events, 17 were natural or induced earth-
quakes (Fig. 1). Two probably induced earth-
quakes occurred in southern Belarus, in the
Soligorsk region where potassium salts is mined.
Due to large distances from Lithuania, localiza-
tion errors may be significant (-70 km). The
magnitude of the earthquake on April 25" was
not evaluated. The earthquake on July 19* had
magnitude of M=2.5.

Six large and numerous weak induced seismic
quakes occurred in the southern part of Poland
(Fig. 1) where intensive extraction of lignite is per-
formed and stress field of earth crust is disturbed.
In the southern part of Poland, near Krakow, two
induced earthquakes were recorded. Only stron-
ger induced earthquakes located in the southern
part of Poland are recorded by the SMNL.

One weak (M=1.6) earthquake occurred in
the Baltic Sea near the coast of Finland. A some-
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dukuoty drebéjimy vyksta gana daug, bet dél
didelio atstumo iki seisminiy sto¢iy LGT yra
identifikuojami tik stipriausi drebéjimai. Pieti-
nés Lenkijos Krokuvos apylinkese, kur intensy-
viai i$gaunama anglis, uzfiksuoti du indukuoti
zemés drebéjimai. Vienas silpnas drebéjimas
(M = 1,6) uzfiksuotas Baltijos jaroje netoli piet-
vakariniy Suomijos kranty ir kitas (M = 1,9)
centrinéje Svedijos dalyje.

Seisminiy, stebéjimy stotys taip pat uzregis-
truoja stipresnius jvairaus tipo sprogdinimus.
2015 metais uzregistruota ir lokalizuota 106 to-
kie silpni pavirSiaus seisminiai jvykiai. Daugiau-
siai juy uzregistruota Baltijos juroje ties $iauriniais
Estijos krantais ir Irbés sasiauryje. Sie jvykiai sie-
tini su seny, sprogmenuy, likusiy nuo Pirmojo ir
Antrojo pasauliniy kary ir esanciy jaros dugne,
naikinimu (sprogdinimu) ,,Open Spirit“ opera-
cijos, 2015 metais vykusios Estijos teritoriniuose
vandenyse, metu (1 ir 2 pav.). Be to, sprogdini-
my, uzregistruota Stokholmo archipelage, Latvi-
jos, Lietuvos ir Lenkijos priekrantése. Apie 15
sprogdinimy uzfiksuota miestelio Slancy, esan-
¢io Rusijos vakaruose, pieciau Estijos miesto
Narva, kur (tikriausiai) vyksta kalnakasybos dar-
bai, apylinkése. Du, preliminariai identifikuoti
kaip tikétini sprogdinimai, seisminiai jvykiai
uzfiksuoti vakarinéje Lietuvos dalyje. Jy seismo-
gramos yra panasios | tektoniniy zemés drebéji-
my seismogramas, tac¢iau spektrogaminé analize
parodé, kad $iy jvykiy signalai turi sprogdinimuy,
jvykiy pozymiu. Todeél, siekiant issiaiskinti Siy
jvykiy pobudj, bus atliekami tolesni tyrimai.

what stronger (M=1.9) one occurred in the cen-
tral Sweden.

Seismic stations record also various stronger
explosions. In 2015, seismic stations recorded
106 such explosions. Most of them were located
in the northern part of the Baltic, near Estonia’s
coast and the Irbe Strait (crosses in Fig. 1). These
are results of elimination of old explosives from
World Wars I and II during the “Open Spirit
2015” operation (Fig. 2). A relatively large scat-
ter of explosions sites in the map (Fig. 1), in-
cluding Estonian inland, are related to location
errors. Explosions occurred in the archipelago of
Stockholm as well as near the coasts of Poland,
Latvia and Lithuania.

Ca. 15 seismic events were located in the sur-
roundings of the Slantsy town in Russia, south
of Estonian city Narva. As the name of town
(“Slates”) suggests, some mining operations are
performed and most probably, the events are ex-
plosions.

Two seismic events, preliminary identified as
probable explosions occurred in western Lithua-
nia. Seismograms of these events resemble the
ones of earthquakes, however preliminary seis-
mic spectral analysis indicate signs of explo-
sions. Thus, further studies will be performed.
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