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The territory of Lithuania is not very seismically active, being situated in a stable, intraplate
tectonic setting. However, historical data show that earthquakes of destructive character oc-
curred here in the past. During the last several years, stations of the Scandinavian seismologic
system fixed a number of weak seismic events in the territory of Lithuania. Historical data on
powerful earthquakes in the Baltic region show that all of them were induced by seismic waves
originating from remote seismically active regions such as Italy or Romania. The most power-
ful earthquakes in Europe, with intensities 8-10, arise in the Carpathian area. Many of these
earthquakes were perceptible in Lithuania.
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The regions of manifestation of seismic processes
are not distributed evenly on the Earth. The tecto-
nic earthquakes most often happen in recently for-
med mountainous regions (the Alps, the Carpathians,
the Caucasus and other) and in places where the
Earth’s crust is split by tectonic faults and fractures.
There are stable regions of the Earth’s crust, where
earthquakes almost do not occur, or they are per-
ceptible seldom and weakly as the remote echoes of
powerful earthquake focuses located in active seis-
mic zones.

The territory of Lithuania is not very seismic,
but the historical data show that in the past earth-
quakes of destructive character occurred here. Dur-
ing the last several years, stations of the Scandi-
navian seismologic system fixed a number of weak
seismic events in the territory of Lithuania. They
are related with tectonic faults. Studies of the last
decade show that the whole Earth’s crust is affected
by a horizontal tectonic stress, thus the manifesta-
tion of tectonic deformations is coded in advance in
all regions. The most part (about 90%) of deforma-
tions is related with tectonic faults, the abundant
system of which is distinguished in the territory of
Lithuania. Seismologic studies in other countries
show that only 2% of seismic deformation energy
discharges by earthquakes are less than intensity 5
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(the intensities in the MSK-64 scale). Thus, mani-
festations of strong, though rare, earthquakes in the
territory of Lithuania are a natural and unavoidable
phenomenon. These facts indicate that the Earth’s
crust in our territory is in “seismic” condition. Seis-
mic events may be displayed in two cases: 1) when
the accumulation of tectonic strain along the fault
reaches a certain limit exceeding the stability of the
fault and provokes its movement and an earthqua-
ke; 2) a strain accumulation is not sufficient to evo-
ke fault movement, but a seismic wave coming from
outside may give an impulse sufficient to increase
fault activity (Sliaupa, Ilginyté, 2000). Historical da-
ta on powerful earthquakes in the Baltic region show
that all of them have been caused by seismic waves
spreading from remote seismically active regions such
as Italy, Romania.

Perhaps the strongest earthquake in Lithuania oc-
curred near Vilnius on January 8, 1909. A crack, 1
km long, opened. At that time, in the entire Baltic
region earthquakes reaching the intensity of 5-7 (ac-
cording to MSK-64 scale) occurred. They are sup-
posed to be related to the earthquake in Messina
(Italy), M = 7.5 (Richter scale) which occurred on
December 28, 1908 (Fig. 1) (Ilginyté, 1999).

The earthquakes arising in the Carpathians are
most powerful in Europe. The intensity of those
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Fig. 1. Earthquakes trigerred in the Baltic states region by Messina earthquake (Italy), M = 7.5, 28 December 1908
1 pav. Zemés drebéjimai Baltijos valstybiy regione, kuriuos sukélé Mesinos Zemés drebéjimas (Italija; H=7,5), ivykes

1908 m. gruodzio 28 d.

most powerful reaches 8-10 points, and seismic wa-
ves caused by them spread on a large area. Consi-
dering the area of seismic wave spread and the seis-

mic effect, it may be supposed that the earthquakes
of intensity 3-5 with focuses in Romania in 1091,
1170, 1195, 1230, 1445, 1517, 1790, had been per-
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ceptible in Lithuania. Strong earthquakes with deep
focuses in the Vranch district (Romania) that oc-
curred on 26 October 1802, 26 September 1829,
23 November 1829, 23 January 1838, 27 April 1865,
31 August 1894, 2 September 1894, 6 October 1908,
29 March 1934, 10 November 1940, 4 March 1977
are well known. These earthquakes were of diverse
intensity and had to be perceptible in Lithuania.
On November 10, 1940 an unusually strong un-
derground seismic impact shook the Earth in the
Carpathians. It was perceptible in the entire East
Europe (Fig. 2). Judging by the available data, in
southeastern Lithuania this earthquake was of inten-
sity 4-5 (MSK-64 scale). On March 4, 1977, the
echoe of the earthquake that occurred in Romania
(its intensity in the epicentre reached 8 points ac-
cording to MSK-64 scale) (Fig. 3, A) reached the
territory of Lithuania (Ilginyté, 1998). Its intensity
in our republic reached about 4 points. The waves
of the earthquake formed a local resonance epicentre
dissected by a submeridianal tectonic fault (near the
town of Keédainiai) (Suveizdis et al., 1994). This
earthquake was manifested in the large area from
Belarus to Estonia. Another earthquake that oc-
curred on August 30, 1986 in the Precarpathian
region reached the territory of Lithuania and show-
ed an intensity of 3—4 points. The earthquake that
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Fig. 2. Intensity scheme of the Carpathian earthquake 10
November 1940 (after V. Gudelis, 1977)

2 pav. Zemés drebéjimo, jvykusio Karpatuose 1940 m.
lapkri¢io 10 d., intensyvumo schema (pagal V. Gudelis,
1977)

occurred on May 30, 1990 demonstrated the same
effects. The above-mentioned cases are fixed by the
data of population inquest (Fig. 3, B, C).
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Fig. 3. Macroseismic data (MSK-64 scale) on Carpathian
earthquakes: A — 04 march 1977, B — 30 august 1986,
C - 30 may 1990

3 pav. Karpaty zemeés drebéjimy makroseisminiai duomenys
(MSK-64 skalé): A — 1977 m. kovo 4 d., B — 1986 m. rug-
pjucio 30 d., C — 1990 m. geguzes 30 d.
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Fig. 4. Seismic events trigerred in the Baltic states—-Belarus-NW Russia region by Turkey earthquake M = 74 Au-
gust 17 1999

4 pav. Seisminiai jvykiai Baltijos $aliy—Baltarusijos—SV Rusijos regione, sukelti Zemés drebéjimo, jvykusio 1999 m. rug-
pjucio 17 d. Turkijoje (M = 7,4)
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Table. 17 August 1999 Turkey earthquake
(influence on Baltic states—Belarus-NW Russia region)
Time = 00 03 00 (GMT); M = 7.4
(The bulletins contain : UNCHECKED, FULLY AU-
TOMATIC locations from the NORSAR Generalised
Beamforming (GBF) system)
Lentele. Turkijos Zemés drebéjimas, 1999 m. rugpju-
¢io 17 d. 5
(poveikis Baltijos Saliy—Baltarusijos—SV Rusijos regionui)
Laikas = 00 03 00 (Grinvi¢io); M = 74

N |T1'me (GMT) | Latitude | L0ngitude| Magnitude
1 00 05 04 55.53 28.02 3.56

2 00 07 54 56.27 24.73 3.96

3 00 09 58 57.04 22.81 3.83

4 00 14 29 55.34 19.96 2.58

5 00 16 33 50.26 34.80

6 00 18 26 54.44 29.73

7 00 47 53 56.43 21.36 1.95

8 01 11 15 55.83 23.66 2.35

9 01 34 51 52.05 31.90 3.14

10 01 49 11 52.99 29.17

11 02 45 18 53.07 33.93 2.72

12 02 54 03 54.63 32.83 2.89

13 03 11 21 55.49 31.07 2.37
14 03 16 56 54.00 33.67 2.93

15 04 36 01 52.53 31.94 2.27

16 06 30 58 56.48 31.41 2.86

17 07 23 22 51.56 27.20

18 07 25 41 55.95 33.27

19 07 46 58 61.03 38.21 1.81

20 07 56 11 59.30 27.45 0.69

21 08 40 20 55.33 30.21 2.33

22 08 44 34 60.30 29.10 1.04

23 09 04 31 51.95 26.88

24 (09 58 32 59.74 24.88 1.85

25 10 28 11 59.34 27.27 1.06
26 10 48 42 50.13 25.82

The waves of the earthquake that took place in
Izmit, Turkey on August 17, 1999, according to
NORSAR data, reached the Baltic states and sur-
rounding regions (Fig. 4, Table). The magnitudes of
resonance seismic events were from 1 to 4.

Thus, it is evident that the main seismic danger
to our territory is related with the influence of ex-
ternal factors — strong earthquakes in seismically ac-
tive regions. Seismic waves of strong earthquakes
that occur in the Carpathians, in the district of Oslo
Graben and in the Finland-Kola peninsula, reach
the territory of Lithuania (Fig. 5).

The territory of Lithuania is commonly regarded
as free of any seismic hazard. However, historical
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Fig. 5. A, B, C - Carpathians, Oslo region and Kola-
N. Finland earthquake center

5 pav. A, B, C — Karpaty, Oslo regiono ir Kolos-S. Suo-
mijos Zemés drebéjimy centrai

data indicate that about 40 strong earthquakes of
up to 7 points (MSK-64 scale) have occurred in the
South Baltic region since the 17th century. More-
over, hundreds of small-scale seismic events from
this territory were registered in the Scandinavian seis-
mological network during the past two decades. The
strong earthquake of 1976 in Osmussaare Island (Es-
tonia) impelled to start seismological studies in the
Baltic states, which, however, became more intensi-
ve only in the last 5 years.
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Vita Ilginyté
SEISMINIAI REISKINIAI LIETUVOJE
Santrauka

Seisminiy jvykiy sritys néra vienodai pasiskirs¢iusios Zemés
plutoje. Lietuvos teritorija nepasizymi dideliu seismingumu,
taciau istoriniai duomenys rodo, kad praeityje biita ir ga-
na stipriy Zemés drebéjimy. Skandinavijos seismologinio
tinklo stotys per pastaruosius keliolika mety uzfiksavo ga-
na nemazai seisminiy jvykiy misy teritorijoje.

Pagrindinis seisminis pavojus Lietuvos teritorijai yra
siejamas su stipriais Zemés drebéjimais, kurie jvyksta seis-
miskai aktyviose srityse. Stipriy Zemés drebéjimy seismi-
nés bangos sukelia miisy kraste rezonansinius Zemés dre-
béjimus, kuriy intensyvumas siekia apie 4 balus (pagal
MSK-64 skale). Labai akivaizdus pavyzdys yra 1999 m. jvy-
kes zemés drebéjimas Turkijoje: seisminiy bangy sukelty
rezonansiniy seisminiy jvykiy magnitudé misy regione sie-
ké 3,5 (pagal Richterio skalg).

Bura Uabrunure
CEMCMHUYECKUE IIPOSIBJIEHUS B JUTBE
Peswowme

ITposiBneHus ceficMUYecKNX COOBITHI Ha 3eMHOM Iape
HeoauHakoBbl. Ha Teppuropun JIuTBEI celicMuueckas ax-
TUBHOCTBH HEBBICOKA, HO M3 UCTOPUYECKUX JAHHBIX U3-
BECTHO, YTO M Ha 3TOH TeppUTOpPHUHU ObUTH 3aduKcu-
pOBaHBbI JOBOJILHO CHJIbHBIE 3eMiieTpsiceHus. CTaHUUU
CKaHIMHABCKOM celicMUYeCKO! CeTH 3a MOCIeHHE IeCs-
TUIeTHs 3a(UKCUPOBAIIM HEMAJIO CEHCMHUECKUX MPOSIB-
JIEHUH B HAllleM peruoHe.

OcCHOBHas ONACHOCTb CEHCMUUECKUX MPOSBICHUNA Ha
Tepputopun JIMTBBI CBSI3aHA C CUJIBHBIMH 3eMIIETpsice-
HUSIMH, TTPOUCXOMISIUMHU B CECMUYECKN aKTHBHBIX pe-
ruoHax. CelicMUYecKye BOJHBI 3THX 3eMIICTPSCEHIH BbI-
3BIBAIOT Ha HAIIEH TEPPUTOPHUN PE30HAHCHBIE 3eMIIETPSI-
CeHMsI, MHTEHCHUBHOCTb KOTOPBIX JocTUraeT 4 0ajuioB
(mkama MCK-64).

OueBHIHOE TOKA3aTEBCTBO 3TOTO — 3eMJIETPSICEHNE,
koTopoe npousonuio B 1999 r. B Typuuu. Bei3BaHHbIC
UM pPE30HAHCHBIE CeficMUYeCKUe SIBIEHUSI JOCTUTIIM Ma-
rHutyasl 3,5 (mkama Puxrtepa).
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