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SYNOPSIS

The paper presents the main results obtained in study-
ing seismic activity, the maximum possible earthquakes, mac-
roseismical data, and the seismological features of strong
and destructive earthquakes for the purpose of seismic
zoning of the region under study.

During the period of 1961 to 1972 up to 20 strong and
destructive earthquakes occurred within the territory of the
Azerbaijan SSR as well as in the adjoining territories and
in the Caspian water area /1,2,a.oth./. The seismic effects
of many of these earthquakes have been evaluated according
to the MSK-64 acale /3/. It has been established that the
distribution of the numbers of buildings according to this
scale based on the amount of damages inflicted on them is
close to the normel distribution /4/. Starting from this, a
method of seismic microzoning has been developed, based on
the extents to which the buildings are damaged. The method
has been developed with the use of the results obtained
while analyzing macroseismical data on a number of strong
and destructive earthquakes of Middle Asia, Azerbaijan, and
Yugoslavia /4-8/. For the first time the method has been
used within the territories of the towns of Makhachkala (Da-
7estan), Skople (Yugoslavia) /5,6/ and in many areas of Baku

4,7/. Based on the average values of the degrees of damages
determined from representative selected data on various

68 of buildings in areas with different geological engineer-
ing conditions, a convertion was accomplished to the earth~
quake manifestation intensity in terms of magnitudes /7,10/.
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Thus one can determine the intensity increment due to the
types of structures and the soils under their foundations
/4%,5/« The direct statistical method of seismical microzon-
ing allows also to establish the dependence of the extent to
which buildings can be damaged by earthquakes on the ground
water level and the surface slope /4-10/, The relative in-
crease of the extent of damages in cases of major slopes of
up to 70° consisting of rocky grounds may reach an average
value of up to 1.5, whereas in cases of slopes of up to 60°
consisting of nom-rocky grounds the average value amounts up
t0 2. The extent of damsges also grows when the buildings
are located on hills, or near high river banks and scarps;
it also depends on the orientation of the slopes and build-
ings with respect to the earthguake focus, and on other
factors too /7,10/.

For the purpose of studying the earth structure with
the use of the earthquake investigation results based on
the established relationships /4-10/, all the above factors
distorting the macroseismic field of an earthquake are eli-
minated. Such a reduction of macroseismic data to a single
average "level"(i.e. to average geological engineering con-
ditions for a representative type of buildings, etc.) allows
to obtain isoseismic line shepes predetermined mainly by the
structure of the focus zone and the tremor area /1,11/. As
shown by the macroseismic data on a number of strong and
destructive earthquakes studied in Azerbaljan and in the
Caspian water area (Fig.1) during the last 11 years,distinct
zones stand out in which over large areas sharp increases
are observed in the attenuation coefficient of the intensity
of seismic oscillations. These zones are in good correlation
with the well-known West-Cagpian and East-Kura deep faults
oriented submeridionally, and the Vandam deep fault having
a close~to-latitudinal trend /1,11,12/. From the macroseis=-
mic data one can also determine the spatial arrangement of
the fault (the depth of occurrence and penetration, and the
fault plane dip) to a sufficient accuracy (£0.5 km as com-
pared with the data obtained by deep seismic sounding)/11/.

The high seismicity (A3 =0,07, ==0.45) and the arran-
gementa of earthquake epic gtres and seismically active zon-
es of the region under study (obtained from instrumental
data for 1951=1970) are confined meinly to the transition
zones of major tectonic structures and faults /13/. The ac-
tivity level of the Great Caucasus zones (0.5 A0 1.0) is
higher than that of the Kura depression zones (01 A,m
0e5)e A relatively low seismic activity amounting to
Aao 0,05 is observed in the Caspian water area (Fig.2). It
is“reflected to a certain extent on the map of Kmax s the
maximum possible earthquakes of Azerbaijan and *the
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Caspian water area (Fig.3). The map has been developed on
the basis of the correlative relationship between the acti-
vity A4g and K .. found for this region: A = 2.74 + 0,22
(Rpax,. = 15). °As can be seen from the Kaax map (Fig.3),

*the depression zones are characterized  °by the ab-
sence of epicentres of destructive earthquakes in the past
snd by no indications that such earthquakes are expected to
occure in future. For example, in the Kura depression,earth-
quakes mainly with KX 13 occurred, in the Caspian water
area, earthqguakes with K 14 have been recorded, whereas in
the eastern part of the Great Caucasus the earthquakes are
characterized by K 16-17 (the earthquakes of the easterm .
pa.gt of the Minor Caucasus are known to be those with K 15~
16).

The above distribution of zones characterized by strong
and destructive earthquakes of the past, and that of the
zones of possible future earthquakes are accounted for to a
certain by the mechanisms of the foci (by the diatribution
of axes of strains active in them) and by the geological
features of the foci zones. The territory of Azerbaijan and
its adjoining areas are included in the part of the Asian-
Mediterranean seismic belt which, according to the map of
elastic strains of the EBarth /14/, is in a state of horizon-
tal non-atniform compression oriented mostly at right les
to the structures. This regularity manifests itself in the
earth e foci of the Great Caucasus and the Apsheron Penin-
sula (Fig.3). However, the areas of both the Caspian Sea and
the Kura depression, in the earthquake foci of which strains
of horizontal extention are active mostly at right angles to
the structure strikes, represent a kind of impregnation of
continental rift zones in the geosyncline areas of the moun-
tain regions of the Caucasus and Middle Asia /15,16/. It has
been established that the ultimate shearing strength of moun~
tain rocks under compression is 10 to 15 times as high as
that under extension conditions /18/. Therefore, it can be
deemed that the energy released by an earthquske focus in an
area of relative compression is higher than that released by
an earthquake focus in the case of extension, all other
things being equal to the geological features of foci zones:
the earthquakes of the Great Caucasus involved mainly hori-
zontal shifting movements along the planes of powerful th-
rusts and overthrust sheets, and planes of contact between
sedimentary beds and consolidated parts of the Pre-jurassic
base; the Caspian and Kura earthquakes - vertical shifts to
shear in zones of tectonic steps-—deep faults (Fig.4). An
analysis of the geotectonic features has also shown an addi-
tional load above the seismogenic suture in the pleistoselst
zones of the majority of strong and destructive earthquakes
of the Caucasus (the Shemakha,Zangezur,Zurnabad and other
earthquakes ),the additional load being due to thick over-
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thrust sheets, young intrusive or effusive bodies,as well as
to the replacement of the lithofacies of plastic rocks by
dense and competent rocks /18/. Thus, where the seismogenic
suture is covered with dense and competent rocks,the tecto-
nic shift requires additional energy to overcome the welght
of the rocks covering the suture. Calculations have shown
that the geostatic pressure exerted on the seismogenic su-
ture of the southern slope of the Great Caucasus character-
ized by the strong earthquakes of Shemakha,Gori,and Telavi,
is twice as high as that in the Zakatali,Vartashen,and Kut-
légshen zones having a relatively slight seismic manifesta-
on.

Investigation of the modern seismic dislocations in the
Shemakha zone has allowed to reveal their being genetically
different from usual Holocenic fissures. The former have a
high entrenchment smplitude and extend to long distances,
sometimes including bedrocks (shales,clay-marl). They re-
present a series of parallel fissures (spaced at 1 to 1.5 km)
or fissures substituting each other im an echelon-like way
and extended along the pleistoseist zones of strong and des-~
tructive earthquakes (Fig.4). In their expansion range they
adhere to the tectonic disturbance zones of high seismic
activity. It has been established that the modern formation
of seismic dislocations takes place within the zones of st-
rong and destructive earthquakes. In cases of earthquakes of
magnitude seven, seismic dislocations are encountered as
landslides, long-formed break—off fissures, downfalls,hill-~
side wastes, and soil disturbances. In earthquakes of mag-
nitude nine, series of fissures (extemnsion fractures, comp-—
ression joints and other types) are formed, which affect
bedrocks too.

In the authors' opinion, the data presented in this paper
are eventually importance for forecasting of seismic effects
exerted on buildings and structures.
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FIGURE CAPTIONS for the paper "STRONG AND DESTRUCTIVE

EARTHQUAKES AND SEISMIC ACTIVITY OF THE
AZERBATJAN SSR AND THE CASPIAN WATER AREA"

By E.Bo.Agalarova,R.A.Agamirzoyev,E.K.Gyul,V.A.Kasparov,
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and F,T.Kuliyev

Map of isoselst of strong earthquakes of Azerbaijan
during 1961-1971 (based on data obtained by Sh.S.
Ragimgg,g.P.Kuznetsov,F.T.Kuliyev,R.A.Agamirzoyav,
mdo ® [ ]

Map of earthquake epicentres and seismic activity of
the Azerbaijan SSR and the Caspian water area during
1951=1970 (drawn up by F.T.Kuliyev a.V.A.Kasparov).

Map of maximum possible earthquakes,K .. (drawn up
by F.T.Kuliyev a.V.A.Kasparov) and ‘orienta-
tions of the axes of the main strains in the earth-

ake foci of Azerbaijan and the Caspian water area
based on data obtained by E.B.Agalarova a.Ye.I.
Shirokova).

Map of modern seismic dislocations in the Shemakha
zZOone.

1~ macroseismic epicentre and year of earthquake;
2= isoseists,magnitude and year of earthquake;

3= mud volcanoes; modern seismic dislocations;

4~ overthrusts and upthrusts;

5« extensions;

- 6= off=splits;

7= moving apart;

8= soil disturbances;

9=~ downfalls,hillside wastes;

10—~ landslides;

11=- supposed hypocentre of earthquake;

12~ tectonic profile breaks (drawn up by
R.A.Agamirzoyev).
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KAPTA 3MALEHTPOB 3EMNETPACEHWA WM CEACMWYECKOA  AKTWBHOCTU
AEPEAMANAHCKOW CCP W ARBATOPUM KACNMA 3R 1951 <1970

THE MAP OF EPICENTPES OF EARTHOUAKES AND OF SEISMIC ACTIVITY QF
AZERBAIJAN SSR AND A WATER AREA OF THE CASPIAN SEA BY 195i-1870
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HAFTA MAHCUMANBbHBIX BO3MOMHBIA IEMNE TPACEHUN (Hay) M )
OFMEHTAUMA OCEW [NABHBIX HAGPAMEHUA B O4ATAX 3EMAE TPSICEHUM

ASEPEAUAMAHA W AKBATOPUK HACNKA
THE MAP OF MAXIMUM POSSIBILITY EARTHQUAKES (K..) AND
ORIENTATIONS OF AXISES OF MAIN STRESSES IN FOCUSES.OF EARTHQUAKES

OF AZERBAIJAN AND A WATER AREA OF THE CASPIAN SEA
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KAPTA COBPEMEHHDBIX CeMLUMULVILITUAAUNW
WEMAXUHCKOU 30Hbl UTEONOr UUECKUE PA3IPE 3D

THE MAP OF RECENT SEISMODISLOCATIONS OF
SHEMAKHA ZONES AND GEQLOGICAL SECTIONS
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