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Active faults in the Vanadzor depression area present evidence of high hazard level. The well understanding of the hazard
characteristics of these faults is the first and important stage to prevent related risk. The important point is the maximum
permissible hazard level estimation equivalence to the real hazard, which is not a case in urbanization planning for Vanadzor area.
Risk level is high taking into account the seismic potential, interrelated natural, technologic or anthropogenic hazards in the
densely populated area. The obtained data shows one paleo-event with magnitude Mw27.2 with epicenter in the Vanadzor
depression area. The existence of the surface rupture in the basin is proven. Thus the active segments must be considered as
capable faults. Manifested fault activity as a main triggering factor of interrelated hazards indicate the importance of the continue
investigation in one hand and the sensibilizaticn of the republican and local authority on the other hand.

1. Vanadzor depression setting

The Vanadzor depression situated in the most im-
portant 490 km length Pambak-Sevan-Sunik fault (PSSF)
zone of the Armenia, striking from Lake Arpi (NW Ar-
menia) area to the valley of Arax (SE Armenia). To the
NE from Sevan lake the fault activity forms tectonic
depressions (of Tsovagugh, Fioletovo and Vanadzor) (fig-
ure 1). The trace of PSS strike-slip fault is partly inher-
ited from major thrusts and reverse faults which deformed
the Lesser Caucasus range since the beginning of conti-
nental collision of the SAB with the Eurasian margin
during Paleocene to Lower Eocene (Avagyan et al.,
2009; Sosson et al., 2009).

The activity of the PSSF fault is studied since the
Spitak 1988 earthquake (Trifonov et al., 1990; Philip et
al., 2001; Karakhanian et al., 1997, 2002, 2004; Avagyan,
2001). These studies demonstrated that the PSSF con-
sists of five large segments. Vanadzor depression of 16
km long and up to 3 km wide situated in the overstep
zones of the 90-km-long Arpi—Vanadzor and the 115-
km-long Vanadzor-Artanish segments between the
mountain range of Bazum to the North and that of
Pambak to the South. The Western half of this depres-
sion is occupied by the Vanadzor city (the third city of
Armenia). Horizontal slip rate estimates are 3—4 mm/
year for the Arpi—Vanadzor segment (Trifonov et al.,
1990) and 2.8 mm/year for the Vanadzor—Artanish seg-
ment (Philip et al., 2001).

Contrary to the horizontal kinematics of right lateral
strike-slip the PSS faults shows variable vertical one.
Along its southern segments PSSF generally manifests
mainly oblique slip with normal component, whereas
along the northern ones is exposed reverse component.

This can be explained by progressive change bf the fault
orientation from the N105° (in the North) to N155°(in
the South) in correlation with stress field (Avagyan, 2009).

The fault is characterized by strong historigal earth-
quakes that occurred most notably in 9415 (M~£.0), 1407
(M~7.0), 1187 1853 (M~6.0) and 1139(M~7.5-7.7)
(Karakhanian, 2004). The paleoseismological study evi-
denced paleo-earthquakes of magnitude Mw=7.4 for
Vanadzor—Artanish and Arpi-—Vanadzor segments, which
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are the maximum estimated magnitudes (with respect to
historical and instrumental seismicity) for these segments
according to observed coseismic displacement (Avagyan,
2001; Philip et al., 2001; Karakhanyan et al., 2004).

In the Vanadzor area there are scare witnessings
about earthquake disaster. According to Galagyan (1858)
the Goir monastery is totally destroyed by 1828 earth-
quake that the epicenter is situated about 18km to the
south. Mesropyan (1984) suppose that the wonderfully
constructions (supposed to belong to the 9* century) in
the abandoned Papunk village (south of Vanadzor city,
in more altitude), the churches (only fundaments con-
served) in the villages of the Verin Kilisa and Lernapar
were destroyed by earthquake. All this sites need to be
investigated in detail. Excepting the seism of 1828, we
don’t now the others destruction caused earthquake date
and epicenter situation.

Instrumental catalogues of earthquake (NSSP) in-
clude only single seism of moderate magnitude (5.3)
occurred in 1915 in this area.

2. Geomorphic evidence of fault activity

The PSSF (Pamak-Sevan-Sunik fault) in the
Vanadzor depression the fault is subdivided into several
branches controlling almond-shaped basin (figure 2). The
depression substratum composed by sedimentary rocks
of Eocene and Upper Cretaceous (limestones, tuffs,

_tuffo-breccia, sandstones) and post Oligocene intrusive

rocks (Sayadyan, 2009). More recent sediments of clay
and send occupy the bottom of the depression and attain
145 meters thickness. Two volcanic levels of tuff ac-
knowledged in borehole in depth of 16.7mand 23.8min
the NW of the basin (Milanovski, 1968). In the geologi-
cal construction of the depression the existence of basalts
andesitic (Bagdasaryan and Jrbashyan, 1970) is impor-
tant from geodynamical point of view which disappear
westward under the Pambak river recent alluvium.
Vanadzor depression crossing the major fault traces
are identifiable on the 3D numerical model (figure 2), on
topographical maps and air photographs. The field ob-
servations show that the rocks of the substratum of the
basin between the main faults are deformed and frac-
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Figure 1. System of active faults forming tectonic depressions proposed by A.Karakhanyan (A). B- Physical experimental model results on
sand realized by J.Ritz (Montpellier 1l University, France) for the strike-slip fault. 1- strike-slip faults, 2- reverse faults, 3- normal faults.

Figure 2. A-Active fault map superposed on the 3D topographic model (modified from Avagyan, 2001). 1- active and inferred strike-slip
faults, 2-reverse faults, 3-normal faults, 4-basalte andesitic, 5 — landslides, 6-triangular facets, 7- regional compression axes, 8- local extension
of Right bend, 9- peopled area. B- topographical profile (the I-11 line of profile is shown on numerical model) with vertical exaggeration, fauits

and basalts andesitic situation are shown.

tured in a very intense manner especially at neighbor-
hood of faults.

One such intense deformation outcrops to the West
of Gugark village (figure 3; a, figure 2). Paleogene sedi-
ment layer become vertical affected by the faults. Schis-
tosity intensified to the SW and the original layer struc-
tures are nearly disappear. The fault has a general flower
structure and near the surface manifests different cin-
ematic. This cinematic variability is observed on the fault
map depending of segment geometry and orientation. In
the same area the numerous striated micro-faults are
observed allowing stress tensor calculating using the
Etchecopar software (1981). The o, orientation is com-
patible with the regional compression axe obtained by
former study for the region (Avagyan et al., 2005). The
outcropping WNW oriented schistosity additionally con-
firms 1it. Fault morphological expressions as pressure
ridges, deflected deranges, offset streams, triangular

facets evidence the recent activity. The fault main seg-
ment dextrally offset the stream 400m (b, figure 2, A)
and more than 1,3 km deflected the NE oriented valley
of Pambak river (c, figure 2, A) to the north of Vanadzor
city.
In the East part of the Vanadzor depression, the
fault escarpments and the deformed morphological mark-
ers are better conserved than in the West owing to lesser
volume of the covering recent sediments and to less
anthropisation.
The valleys which go down from the Bazum Moun-
tain are well developed in the relief with relatively dip V
shape erosions, but they stop very roughly at the limit of
the basin which is a one segment of the fault. Here tri-
angular facets developed indicating relative subsidence
of southern block (A, figure 2). This transition slop/basin
underlined by springs corresponds to the fault limiting
the depression from North (figure 4). Towards down-
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Figure 3: Interpretation of an outcrop in NW of the village of Gugark
showing the complexity of the fault near the surface. Stress tensor
obtained from population of micro-faults near the village shown
below.

Figure 4: The map and the block interpretative diagram of the East
part of the Vanadzor basin (modified from Avagyan, 2001 and
Karakhanyan et al., 2004). 1- Active and inferred faults, 2- reverse
faults, 3- high humidity area, 4- road.
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stream the incisions are rather shallow or absent. Some-
where recent small alluvial fans related to important val-
leys are observed.

Still towards downstream (SSW) the glacis is inter-
rupted by another fault. It to the East manifests 2-6
meters height southward dipping scarp and to the West
25 meters height northward dipping scarp (figure 4). This
reversed scarp phenomena shows fault segment strike
slip kinematic nature which displaces a paleo-topogra-
phy. The started new perpendicular incisions on the
straight scarps show recent erosion after fault last reac-
tivation.

These two faults limit one dead valley incising the
glacis without possible upstream and downstream con-
tinuation (a on the block diagram, figure 4). This disposi-
tion can by explained only by a lateral offset.

Considering right lateral cinematic of the fault in
the site, downstream continuation of a dead valley (fig-
ure 4) can be the abandoned valley (without its upstream)
starting in the middle of the elongated ridge (d, figure 2,
A; b, figure 4; figure 5) 1,4 km more to the West along a
fault. Relatively important incision of the dead valley (a,
figure 4) imply its upstream continuation on the south-
ern slope of the Bazum range located in 450 meters more
to the East (c, figure 4). This disposition implicates a
horizontal cumulative 1,85 km right lateral offset.

The fault reactivations dam the streams and humid-
ity from the north of elongated ridge forming sag pond.
Its surface is flat and corresponds to the fine sediments
accumulation in a temporary lake. The dead valiey (b,
figure 4; figure 5) incision restarted owing the accumu-
lated water level rise.

3. Stratigraphic evidence of fault activity

On the South bank of a small affluent of the
Pambak river, NW of the village of Gugark (e, figure 2,
A) a small landslide, lately reactivated, is situated in the
fault zone, which limits the Vanadzor depression from
NE. On the landslide main scarp one fault plan cuts near
surface formations with the strike paraiiel to the sug-
gested main fault segment located more to the North
(A, figure 6). At least six stratigraphic units are identi-
fied (figure 6):

1-Unit of clear clay;

2-Unit of alternation of the fine clay and sand (few
angled elements of diameter <lcm);

3 and 3A - lower Paleosoil. Clay unit (3), is darker
below containing numerous nodules of carbonate of ped-
ologic origin and dark brown soil developed on top of it
(3A);

4-Unit of colluvion with gravel of centimetric size;

5- Upper Paleosoi! discordant bedding on units 3
and 4,
6- modern Soil.

The C' dating (realized in the laboratory of Hy-
drology and Isotopic Geochemistry of the University of
Paris - South by J-L. Michelot) of carbonate sample taken
from the unit 3 (figure 6) gave an age of 21705+240y
B.P. Another sample of the charcoal taken at the root of
the actual soil (6) gave a very recent age of 132+ 51y
B.P (dated in the same laboratory).
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Figure 6: A-Schematic chart showing the situation of outcrop in comparison with the main fault. B- Map of outcropping.

Figure 7. Oblique -slip (A) and reveres (B) faults to the north of Lermontovo village.

Discussion thick soil (3 and 3A). These faults point out at least one
Units 1 and 2 of clay and sand correspond probably  seismic events occurred before the palecsoil formation.
to the Plio-Quaternary formations which fill the basin. The units 1, 2, 3, 3A, and 4 are tilted to the NE
They are affected by numerous normal micro-faults with  related to the normal fault which affects them and the
displacements lower of 30cmand covered by anancient  main fault which is more in NE according to morpho-
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logical evidences. The erosion partly removed the units
3A and 4 before modern soil (units 5 and 6) formation
which postdates the last event.

The last event therefore occurred after the lower
paleosoil (3) of 21705+240y B.P. age and unit 4 (not
well dated) formations and before the formation of unit
5 and 6. The charcoal from unit 6 has a very recent age
(132 + 51 y B.P.) giving thus large time interval for the
last seismic event. In any case this event is recently oc-
curred in upper Pleistocene or in lower Holocene prov-
ing the fault activity and the real danger for the popu-
lated area.

The fault plan has an orientation N148° and dipping
of 61°W. The identified striations have a pitch of 30 °
NW that corresponds to an extensive and predominantly
strike slip fault (transtension).

This cinematic (with normal component) can be
explained by segment about 30° clockwise change with
respect to fault general strike. Relatively less change
observed for the northern segment with SE dipping tri-
angular facets to the NE (figure 2, A). This fault geom-
etry with right bending along the strike-slip fault with
general North South compression crate condition of lo-
cal East-West extension zone forming pull a part struc-
ture. The volcanic activity of this sector (Bagdasaryan
and Jrbashyan, 1970) must be related to this local exten-
sion tectonics (figure 2, A).

The vertical displacement equal to 2.40+0.2m was
measured from the bottom of the unit 3. According to
the empirical relation of Wells and Coppersmith (1994)
this vertical displacement corresponds to earthquake of
magnitude 6.9 <Mw <7.0. Considering horizontal com-
ponent of cinematic induced displacement will be
Mw=6+0.2m. If this value is near to maximal displace-
ment, the corresponding magnitude for transtensional fault
(all type) will be of Mw=7.26+0.1 and for average dis-
placement it will equal to Mw=7.56+0.1. Such a magni-
tude can break the surface over more than hundred kilo-
meters, which means that the rupture are propagated
over two nearby segment (Vanadzor-Artanish and Arpi-
Vanadzor). The same conclusion we obtained according
to paleoseismological data from Gogaran and Fioletovo
trenches situated about 28 km to the NW and 16 km to
the SE from Vanadzor depression center (Avagyan, 2001;
Karakhanyan et al., 2004). The previous studys shows
that for same site the PSSF generates strong earthquakes
with long recurrence time intervals (about 1500-4000
years) (Philip et al., 2001; Davtyan, 2007).

During a major earthquake the Vanadzor depres-
sion would not play a role of barrier in the case of both
overlapping segments break. The uninterrupted aspect
of the most active branch of the fault crossing the whole
depression (figure 2) and linking up the segments of the
Gogaran area (segment of Arpi-Vanadzor) to the NW
and of the Fioletovo area to the SE (segment of Vanadzor-
Artanish) arguments for that statement.

This disposition recalls the evolved stage of a fault
zone obtained experimentally by Tchalenko et al. (1970).
In the first stage the displacements split on several dis-
connected fault segments at the surface but linked in
depth to the main fault. Later the most part of the seg-
ments become inactive while displacements concentrate
on an uninterrupted fault located above the deep fault
(master fault).
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Another interesting outcrop is identified to the north
of Lermontovo village. Here strike-slip fauit (N100° 90°
19°W DF) with vertical component (oblique slip) (figure
7) and North dipping reverse fault (N115° 49°N 62°E
RF) are identified both with well mechanically striated
fault plans. The outcrop site corresponds to the eastern
limit of the Vanadzor depression (Tandzut river upstream)
where the faults are manifested in the narrow zone. The
activity of the strike-slip fault which continues to the
WNW we have aforementioned. Concerning the reverse
fault we identified nearby outcrop with stratigraphical
evidence of past activity (figure 8). Here brecciated and
altered andesites and its piroclastes of Eocene age (4,
figure 8) come up to the non consolidated sand and clayey
sand (3, figure 8). Some materials of the tuffs have fallen
in the sand (3, figure 8), that is why we observe it near
the fault plan (N80° 45°N). Unfortunately the sand is
not dated, but its non consolidated nature indicates post,
at least Paleogene age. In this area Sayadyan and
Mkrtchyan show alluvial-lacustrine sediments of Pleis-
tocene age (Sayadyan, 2009; Mkrtchyan, 1956).

Bazum mountain range is not only uplifted but also
approaches to Pambak mountain range by reverse fault
activity (figure 9). The intermediate area is actually cor-
responding to the segment between the villages of
Lermontovo and Fioletovo submitted to differential up-
lifting (maximal uplift in Tandzut river upstream area,
near the Lermotnovo village) and the former single val-
ley of Paleo-Pambak consisted by actual Tandzut river,
upstream and middle course of Pambak river, upstream
of Aghstef river valleys is subdivided in different river
basins (Mkrtchyan, 1956).

4. Archeo-seismological sbservations

In the Vanadzor area we have observed an aban-
doned village showing evidence of seismic influence
partially discussed before by Avagyan (2001) and
Karakhanyan et al. (2004). After Hakobyan et al. (2001)
this village situated several km NE from the village of
Gugark (f, figure 2, A) is called Mets Baker. In this me-
dieval historical site numerous khatchkars (curved stone
with cross) appear from the soil and from vegetation.
After Monument Protection Comity database (kindly
provided by A. Mnatsakanyan) khachkars of 13-16 cen-
tury and one gravestone of 16-17 century are in the cem-
etery.

The pedestals of khatchkars correspond to big stony
blocks with notches on the summit to place the “foot” of
the khatchkars. These pedestals are overbalanced, over-
turned and broken (figure 10). The analysis of the mo-
dalities of their deformation suggests rather a seismic
impact than destruction of human origin. One pedestal
has two feet places (one of them on the flank) which
are absurd if we don’t suggest the destruction of the
first khatchkar after its overbalance (A, figure 10).

On figure 10 (B) the person shows the site from
where a fragment of the pedestal broken du to viclent
impulsion (C). The new surface was not covered totally
with lichens yet, that suggests a phenomenon of rela-
tively young age. Comparable destruction was noticed
during the seism of Spitak in 1988.



Figure 8: Reverse fault outcrop near the Lermontovo village. 1- modem soil, 2 — well stratiiied colluviums of send and gravels, 3- non stratified
fin sand and clayey sand, angular fragments of unit 4 (predominantly of 2-5c¢m, rarely of >20cm size) embedded in a send matrix abundant near
the fault plan and absent far, 4 — andesites and its piroclastes, 5- fault shear zone, 6- recent colluviums.

S

12 20le 3-»4-4{}

Figure 9: Schematic cross sections throw Tandzut river upstream area (near the Lermontovo village). 1- Reverse fault (with unclear activity),
2- active dextral strike-slip fault, 3- Compression axes, 4- local uplift, 5- arrows indicating fault zone, 6- Upper Cretaceous and Paleogene
formations, 7- intrusive rocks, 8-Quaternary formation.

Figure 10: The pedestals of the overbalanced khatchkars (A, B). The explicative sketch (C) chow the mode of deformation.
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According to Avetik chronicle (Hakobyan, 1956) a
disaster occurred in the Gharakilisa (former Vanadzor)
on August 18, 1713. It is not clear if this is due to earth-
quake; here it is interesting that the last burial in the aban-
doned village of the Mets Bager occurred in the 16" -
17™ centuries. An abandon can be supposed just after
disaster.

This probable event is not recorded clearly in his-
tory. To assess the magnitude of the event it would be
necessary to know the acceleration to make take of
khatchkars and to overbalance pedestals. Anyway MSK
intensity would be near to IX.

We have not information about the location of the
epicenter, but already in the macroseismic level the de-
struction in Mets Baker clearly shows the danger for
Vandzor city situated in the depression.

Conclusion

Active faults which limit and cross (figure 11) the
Vanadzor depression area present evidence of high haz-
ard level.

According to the effective Earthquake Engineering
Code of the Republic of Armenia (2006) the area has a
deterministic estimate of maximum PGA value 0of 0.4 g.
The new code has an advantage because it considers
the fault as a seismic zone and allows multiplying the
value with 1.2, thus we will have acceleration of 0.48 (it
is a law in force). On the other hand in 1999 (Seismic
Hazard Assessment, 1999) the estimated acceleration
for the Vanadzor area was 0.6g. Avagyan (2001) based
on paleo-earthquake data evaluated PGA >0.58g for the
same area. These entire PGA estimates become sec-
ondary because in one hand it is difficult to estimate the
PGA 1n fault nearby area and on the other hand the most
important hazard for our case represent the capability of
the fault to generate a surface rupture. The last is proven
by obtained data.

The elapsed time (time after the last strong earth-
quakes) on the Arpi-Vanadzor and Vanadzor-Artanish
segments is near to the respective estimate of earth-
quake recurrence interval (Avagyan, 2001; Karakhanyan
et al., 2004), which means that the strain accumulation
approach to critical level !

There are multitude city as San-Francisco,
Wellington (USA), Izmit (Turkey), Tabriz (Iran) etc. situ-
ated in the active fault zone. It’s a problem of low level
of knowledge at the time of city foundation. Although
there are solutions to minimize the risk level: the maxi-
mum permissible hazard level estimation must be equiva-
lent to the real hazard, which is not a case in urbaniza-
tion planning for Vanadzor area with total population of
about 183,000. The fault trace must be considered as
non constructible zone and respective architectural so-
lution must be found (garden construction for example).

Risk level is high taking into account the seismic
potential, interrelated natural (landslides, rock falls, lig-
uefaction and subsidence), technologic or anthropogenic
hazards (related to large chemical plant, synthetic fiber
factory and thermal power plant) in the densely popu-
lated area. The well understanding of the hazard char-
acteristics of faults is the first and important stage to
prevent related risk.

The obtained data concerning fault activity as a
main triggering factor show the importance of the con-
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Figure 11. Fault scarp in the Vanadzor depression and the new city
ward on its uplifted block.

tinuation of investigation in one hand and the
sensibilization of the republican and local authority on
the other hand.
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340 qujlpny L 16yl bpywpnipjundp Gpwdlk henyp: “Lpw wpldnjwl Ywup qpuntglny E
<wjwunwip {wpwybtnmpjub tppnpn punup’ dwlwdnpp: bonyyph mwpwopnd fugnuip
6nuuynpnud £ ubgitiGunbph, npnlp mlG6 nmwppbp wywmpynpjwl wunptwb: Canhwlnp
wniwdp Gpulp Gepluyuglind GG pwpdp utijudhl Jyowq b npu htin juwyywo nhuly:
(Fhulyph yulppwpgbpiwi wopwehlG L fuwplnp thoyp npu wimpy juquopltinh Juwi-
quynpmpjul pGoipwqgphslbph nuunuiGuuhpnipynilil m qGwhwnnuiG t:

Yuwplnp £ wowybpuwgnyyG pnyjuwwmptijh yuwigh L hpwywb Juuwblgh hwiwpdb-
pnipymGp, npp sh hwiwwwmwuppwind dwlwdnp punuph nippwihqugiwi wjwlh hn:
Pliwjwlwpwnp Juwlgh dwuhl ghntjhplbpp qupquind GG L wyl Gnyl dwiwppuyhb
st bntip dwlwénp punuph jujugiwi dudwlwl: dwiwbwljuihg nyuwGbpp yhnp k
hwyh wnlykG punuph Gop ypuGwynpdw( dwdwwly: Ochuljh wenhdwip pupdp b, hwyyh
wnlbny juhn pwlbgywo mwpwopmd ubjuihly wnntGghwip, mbfulininghwjwi b
wimnpnyngbl JunwbqGhph htin Gpw thnjujuwyuonipynilp:

JwGwdnph henyph 2ppwlinud hpwijuwlwgyud wwibnutjudwnghwijwl wyuw-
wnwlpGtipp Ytip hwGtkghl puqiwphy GEnnbjunniwlwi nhpnpiwghwbp Ghplywjugud
wuwiinnnyngpubhwih nbnupupdtpny (hnppgnGuwlywl ninnmpjuwdp hwulnud £ dnn
1.8yd -h)" dLwynpbiny dbwwmblunGulywl hnphiywopltp (uuwpwbp, dbpéd fugnuiwjhl
puptp L henypltp, mnuwpdjwd b pywo hnghwnlbtp b w)6): Gpypupwlwlwi $np-
dwghwibph nuunuiGwuhpmpymbp mwppbp dipugnuiGipmd gniyyg wybghl dwidw-
Gwlwlhg (dbppG Mbjunngbl-{nngkl hwuwyh) wimpjugnuiGbp, py npnud henyph
uwhdwiibpnd:

Qwjunlh 366 gnpoppwjhl b wuwndwlwl mdtn bpypwpwpdtp, npnlg tuhltlunpnGibpp
166G nuundGwuhminng mwpuwopnid: Fw dwuwdp pugunmmd b mdbn Gphpwwpdbpp
ypyGtihmpjwl hGmbpduih dhompjudp: Nidtn bpypwywpdtphg wybkpjwo qyninbph L
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hnipwpdwGGhph dwuhG YyuympynGGipp Ywuwdp Yuwwo 6 1828 pJuywbh (Lugh-
yhGwpnGp quGyny £ dmn 18d wybkjh hwpw]) b hGuwpuynp wihwyn GpypwywpdGph
htin: VwfuGwlwl hGwubjuiwinghwywl numdGuwuhpmpymGGtpp dphG Awlbkpnud, npp
quGynud t henyph hnwhu wplbpw6 vwhiwGh dnw, gnyg ndtghl wybpjwompjnGitph
hGwpuynp ubjudhy pnypp: Wn hpugupdnipyul (hwiwywunwuppwlngd b dnnunn-
puwbu IX hGnbGuhympjulp) tyhitGupnip hwjnmbh sk, vwlu)l wppbl wyn hwunp
Yyuwynui £ hwplwG pwnuwphG uwywnelnn rhuyh pwpép dSwijwpnpuiyh dwuhG:

Uunwgquod wwitnubjuiwnghwlwl wnyjw)Gtpp gnyg uytghG dkY nidtn wwikn-
bpypwywpd (Mw= 7.2), nph tuhybGunpnGw;hG ppowlp Ghipunnud b wnljuql dwlwdnph
honyph dh dwup: Gpint ubkqiklnGtph Shwgiwl nmwpwopnud Giwl mdh tpypwwnpdp
gniyg b wmwihu, np ubjudhy Swybpbuwhl fuquopp wwpwoyty £ Gpym ubqitGuitpm] L
Juwlwénph henmypp sh hwnhuwghy funyinnn: Unwgwd ufjuiitpp wywgnignid b
ubjuiwohG YwykptuwjhG uqiuopwynpiwb hfwpwynpmpniGp hemyph wwpwdpnud, npp
bpypnpnuywi b qupdGnud gpmGuGhph wnwybjugnyyG wpwqugnuiGhph hw)upynuip
hGwpwynp fuqiw6 ujwpuh GpywjGpmy. pwGh np fuqiwl ghdp hwiwpynud b Yjunni-
guyuwwniwl hudwp ny whnwih mwpuop:

Ufuwphnid dwGwénpp Shwy pwnwpp st, npp qubymd t fuqiwl qniwjnud: OphGuy’
UwG-Dpwlghulynt, dtihGgunip UUL-my, bqihwnp @mpphwjmd, Gwyphqp Ppwlnud
wynuhuh pwnupGbp GG: Snympynl mik6 quiwqui Gwpnwpuwybnwlul nemdibp
l_ulugr}h[i unnigjwd pwnupnid nhuyh Guqbgiwl hwiwp, npp Swpnwpuwbnibph

nhpG t:

Unwgqud wpnymGplihpp gniyg G0 wwihu nunudGwuppnipyniGGtph wpniGuljw-
quGnipjwl, hwipwybnwlwli & ntquiwi hfuwlinpyniGibph npwnpnipjwl
wlhpwdtipmnipymln:

AKTHBHBIE PA3JIOMbl U CEHCMHYECKASl OIIACHOCTbDb
B BAHAJ/I30PCKOM NENPECCHH

A.B. ABarsan
Pesiome

B pajione Banansopcko¥i BiaayuHbl iBa cerMenta [Tam6ak-CeBan-CIOHHKCKOr0 akTHBHOTO
paznoma (Apnu-Banansopckuit 1 Banansop-ApTaHHIICKHI) HaK/IaAbIBAlOTCS APYT Ha Jpyra,
GOpPMHpYS MHHIAJEBHAHYIO BIafHHY LIMPHHOH OKOJO 3KM M JJHHOH 16xkm. Ha 3anage
3TOH BNAJMHbI HAXOAMTCH TPETHH MO BeaHuMHe ropoi Apmenuu — Banansop. AKTHBHble
pas/ioMsl B Tpejie/iax BIIafHHbl OTBETBJSIOTCS HA Pa3/IHYHble CETMEHTHI C Pa3SHBIMH CTEeNIeHSIMH
AKTHBHOCTH. B LIeJIOM OHHM NPeJCTaBASAIOT BHICOKHH YpOBeHb ONMAacHOCTH H pucka. Mayuenue
XapaKTepPUCTHKH OMACHOCTH 3THX Pa3/IOMOB fBJSeTCH [IePBOH H BaXKHOH CTalHeH CHHXXEHHA
prcka. LpyruM BaXKHBIM acleKToM siBJIsieTCsl 9KBHBAJEHTHOCTb MaKCHMaJbHO 0MyCKaeMOH
OMaCHOCTH YPOBHIO peajibHOH omacHocTH. EcTecTBeHHO, Mmo3HaHHe OMacHOCTH Pa3BHBAETCH
CO BpeMeHeM, H OHO He GbUIO Ha OlHOM H TOM Xe YpOBHe NpPH CTaHOBJEHHWH ropoia
Bananaopa. CoBpeMeHHble JaHHBIe JOMKHbI ObiTh YUTEHbl NIPH COCTABJEHHH HOBOH MJaHH-
POBKH Pa3BHTHS ropojia. Y poBeHb PHCKa BbICOKHIl, IPHHHMasi BO BAHMaHHe yCTaHOBJICHHbIH
CeMCMHYECKHH MOTeHIHa/ BKYNe ¢ TeXHOJOTHYECKHMH H aHTPONOreHHBIMH ONAcHOCTAMH B
MJIOTHO HaceJleHHOH o6aacTH. [laneocelicMooruyeckne HecieloBaHus B paoHe Banansop-
CKOW JIeNPecCHH H MPHJEraiolHX yyacTKoB M0Ka3aJH MHOrOYHCJeHHble HeOTeKTOHHYECKHe
fe(OpMallHH, NpelcTaBleHHbe CMelleHHsMH B NajeoTonorpaguu (rOpH3OHTaNbHO JOCTH-
raowue 1.8x#) H o6pazoaHHeM MopdoTeKToHHYecKHX (opM (cKapmbl, MpHPasioMHEE
rpe6HH H BIaJHHbI, CMELLIEHHbIE H MePTBbIE IOIMHBI, ynanapT 6acelHbl H T.1.). MccaenoBanne
reojioruyeckux (Gopmauui Ha pa3iH4HBIX 0OHaXKeHHAX M0Ka3aJo COBpeMeHHYIO (Bepxuuii
naeficTolleH - roJiolleH) aKTHBH3alUMI0 B rpaHuuax camoil jenpeccH. [lnsi Hecaenyemoro
pailoHa HeHW3BeCTHbl CHJIbHBIE HHCTPYMEHTa/bHble H HCTOPHUECKHEe COOBITHS C IMHLEHTPOM
B paiioHe ierpeccHH. ITO 0TYACTH 00BACHATCH 3HAUMTEbHbIM HHTEPBAJIOM MOBTOPSIeMOCTH
CHJIbHBIX coObITHH. CBHIETE/NbCTBA O pa3pyLIeHHH ceJl, LepKBeH H [PYTHX NaMsTHHKOB
0TYacTH cBSI3aHbl ¢ 3emaeTpsicenneM 1828r. (c anuuenTpom okono 18xkm 0xHee Jlenpeccuu),
a B OCHOBHOM HeH3BecTHb. [IpelBapHTe/bHbIE apXeoCeHCMOJIOTHYECKHEe HCC/Iel0BaHHsA
MoKa3aJH BO3MOXXHOCTb CeiiCMHUECKOro pa3pylueHHs NaMATHHKOB MecTHOCTH Bepun Bakep,
Haxo/flleidcss Ha FpaHHLE AeNpeccHH. DMHUUEHTP ITOr0 BO3MOXKHOTO 3eMJETPACeHHs He
W3BecTeH, HO yXe caM (aKT paspyuenuil (cooTBeTCTBYOWMX NpuMepHO 1X-GamibHoH
umeucuauocm% HArJIsAHO MOKa3bIBaeT CTeneHb ONACHOCTH IS coce/iHero ropoaa. [lonyyensl
JlaHHEe 06 OLHOM CeHCMHYECKOM Maneo-co6bTHH ¢ Mw27.2 ¢ SMHUEHTpPanbHOH 30HOH,



BKJUYAIOUIeH KaK MUHHMYM 4acTh fenpeccHH. Takoe coObiTHe Ha CThiKe IBYX CErMeHTOB
yKasblBaeT, 4To BaHanzopckas genpeccust He Obia 6apbepoM /s paclipocTpaHeHHs ceicMo-
reHHOTO pa3phiBa C OAHOTO cerMeHTa Ha Apyrod. Takum obGpasom Oblia JoKasaHa BO3MOX-
HOCTb MOBEPXHOCTHOTO paspbiBa B Mpejesax [AeNpeccHH, B pesy/ibTaTe Yero CTaHOBHTCH
BTOPOCTENEHHbIM pacyeT akce/epalliii 'PyHTa BJOJb BO3MOXHOIO CEHCMHYECKOTO pasphiBa,
Tak Kak B TPafOCTPOMTENbHOM aclleKTe JHHMH pa3/ioOMOB SIBJIAIOTCS HENPHTOAHBIMH ISt
CTPOHTENBCTRA.

Banansop naneko He eIHHCTBEHHBIH ropoj, HaXOAAUIMHCSH B 30He aKTHBHOTO pasjioMa
(Can-®pasumcko, Bennurron 8 CIIA, Usmut B Typumn, Tabpus B Hpaue u 1.1.). Cyuect-
BYIOT pas/iMYHble apXHTeKTYpHble pellleHHd [/ CHHXXeHHs PHCKa B y)Xe MOCTPOEHHBIX
ropojax, ¥ 3To 3ajgada AJs apXMTeKTOPOB.

[peacTaBneHHbIE JaHHBIE 110 aKTHBHOCTH Pa3jioMa CBHIETEeJIbCTBYIOT O BaXKHOCTH I1PO-
NO/KeHHST HCCIeJOBAaHWH M MPHBJIeYeHHs! BHHMaHHA K 3TOH npobiemMe co CTOPOHbI MECTHBIX
H LeHTPaJNbHbIX TOCYNapCTBEHHBIX OPraHoB.
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