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Changes in the Caspian Sea level associated hdthistorically recorded eruption events in
Russia (Caucasia) and Turkey

AlekseeVV.A.; AlekseevaN.G.; DaniyaloiM.G.
12 The Troitsk Institute of Innovation and Thermo acInvestigations,
Puschkova str. 1, Troitsk, 142190; Moscow regsdtan Federation
3 Dagestan Section of Russian Academy of Scien@ddiddhkala, Belinskogo St..16
Russian Federation

Caucasus Mountains fall on the junction of Eumasifnatolie and Arabian plates.
These are a series of faults where seismic activignhanced and volcanic eruptions happen
at the discrete points of historical time. At thegent time, the Caucasus volcanoes are dor-
mant. But during the dormant state (interval betweeo bursts may be hundreds or thou-
sands years) they can store potential energy. Brupiue to liberation of this energy will be
very dangerous especially because of its suddergfésslong interval of the dormancy.
Forecasting of these eruptions is indispensablausscCaucasia is a densely populated area.
Historical material presented in this report intsaa way to prognosis management.

,m abs. time (thousand years BC) time (hundred years AD)
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Fig. Time-variations in the level-height of tha<pian Sea (blue curve; extrapolated
values are marked by ?).
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Solid (dashed) arrows indicate the whens of erap{geismic) events on the sites of
four volcanoes: Elbrus (red), Kazbek (yellow), Netridag (green) and Ararat (lilac).

Some whens of volcano-eruptions also as earthqualesvirons of the volcano were
recorded in chronicles (Bogatikov & al, 2003; Relgm, 2004). On the other side, change of
the level-height of the Caspian Sea in time is kmdBolgov, 2007). These data are con-
verged together in Figure. We see that the erusvemic events agree closely with the in-
tervals of the minimal level-height of the Casp&eaa.

This phenomenon may be explained as a consequétize convective motion exist-
ing in the mantle. Influence of this motion on preses near the Earth’ surface should be
most pronounced in the areas where the Earth’ autitanot separated from the mantle by a
solid plate. One of such areas is Caucasia fatimghe junction of three plates. An intensifi-
cation of the convection corresponds, in placesthe intensification of matter motion up
(there, the eruptive-seismic activity will be iaased ) and, simultaneously, to the intensifica-
tion of matter motion down in other places (whitve sea-level height will be lower).

Furthermore, according to Alekseev & Getling (1978)the mantle convective cell,
there are a matter motion down at the center ofugndn its periphery. Here, we can con-
clude that the center of a convective cell ipdsed under the Caspian Sea.

Figure demonstrates smooth trend of the level-haighve whereas the character of
the changes in eruptive-seismic activity corresgotodsudden energy liberation events. The
passage of the curve through a maximum may beaenesi as extremely early warning pre-
cursor of subsequent sudden energy liberation eamnn several Caucasus dormant volca-
noes.

When this precursor has already declared itselpraer to know the state of each
dormant volcanoes, a detailed but “come-at-ablethae of a monitoring is required.

| think, the method of measuring the hydrogen asrdsol degasation flows is appro-
priate.

Enhancement of these flows enabled Alekseev , skleka et al (1995) to notice the
future eruption of volcano Avachinskii (Kamchatkaje month prior to the energy liberation,
this method being the only successful in predicbdrthe given eruption. Now, we promote
this method for monitoring dormant volcano Elbrus.
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61-65 7.3 3.8 8,3
90 7,0 4,1 10,0
9 $ -
& > # KH# 7
# o # :
6 *1 .
9 # 8 & : -
# F=3,5; 6,5; 9; 13; 18; 23; 28; 33; 38; 43; 48; 58,63 90
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Vp V J2+K2

Vp-

A

10
20
30
40
50
60

10

140

&

tp-
&

H=2-5km

tp
2,703

ts

&
% .
# &

ts-p

4.691

1.988

4.865

8.725

3.78

7227

12.759

5.532

9 489

16.793

7.304

11.751

20.827

S.0768

14.013

24.861

10.848

1

H=6-7 km

ts

ts-p

2 908

5.052

2127

4. 921

8.502

3.58

5. 936

11.952

5.033

8 951

15.402

5.486

10 986

18.852

7.939

12 981

22.2302

9.392

tp

H=8B-1Dxm

ts

3.116

5.349

=.301

4.987

8.637

3.786

&5.858

11.925

5271

8.729

15.213

6,756

10.6

18.501

8.241

12.471

21.789

9.726

14.342

25077

11.211

16.213

28.365

12,696

H=11-15km

ts

ts-

3 425

2.564

5. 982

5.135

3.801

8.929

6. 845

5. 038

11.876

8.855

6.275

14.823

10.2656

7.-512

17.77

11,975

8.749

20.717

13.685

S.986

23 664

15 395

11.223

26611

17.105

12.46

29 558

18.815

13.697

32.505

tp

H =16 - 20 km

ts

ts-p

3. 809

6.729

Z2.904

5415

S.462

4. 042

7.021

12.194

518

8.627

14 926

& 318

10,233

17 657

7.456

11.839

20.389

2 5904

13.445

23.121

9.732

15.051

25.854

10.87

16,657

28.585

12.008

18.263

31.317

13,146

L

H=21-25km

ts

ts-p

4.127

7.029

2.895

5.766

S.788

4.016

7.405

12.547

5,137

9. 044

15.306

6.258

10 683

18.065

F.379

12.322

20.824

8.5

13 961

23.583

9621

156

26.342

10742

17.239

29.101

11.863

18.878

21.86

12.984

20.517

34 .619

14.105

22 156

A7.378

15.226

23.795

40.137

16.347

25,434

42 896

17.468

#

,J-8% &

A

58853

50
60
70

100
110
120

140

10
20
30
40
50
60
70

100
110
120

140

10
20
30
40
50
B0
70

100
110
120
130
140

160

10

883838853

100
110
120
130
140
150

&

H = 26--30
tp ts ts-p
5.042 6.82 2.93
&8.591 9.413| 3.996
8.1a4| 12.006| 5.062
o.689| 14.599| &.128
11238 17.192| 7.194
12.787| 19.785 B.26
14.336| 22.378| 9.326
1s5.885| 24971 | 10.392
17.434| 27.564 | 11.458
18.983| 30.157 | 12.524
20.532 32.75 13.569
22.081 ]| 35.343| 14,656
23.63|37.936| 15.722
25.179| 40.529 | 16.788
H=31-35
t s ts-p
4668 9.204 3.844
5455 | 10.367 4473
6.402 11.81 5.162
7508|13.533 5.911
8776 | 15.536 6.72
10.203|17.819 7.589
11.79 | 20.382 8.518
13.537 | 23.225 2.507
15444 | 26.348 | 10.556
17.5611 | 29.751 ]| 11.865
19.738 | 33.434 | 12.834
22 125 | 37.397 | 14.063
24672| 4164|115 352
27.379 | 46.163 | 16.701
H=36-40
o ts -0
5605| 10.21 4.649
63| 11.661 5.405
7.055| 13.192 6.181
7.87| 14.803 6.978
8.745| 16.494 7.793
968 18 265 8.63
10675| 20.116 9.486
11.73|22.047 | 10.361
12.845| 24 058 | 11.258
1402|26.149 | 12.174
16.265| 28.32 13.11
16.55| 30.571 | 14 066
17.905| 32.902 | 15.041
19.32| 35.313 | 16.038
20.795| 37.804 | 17.053
22.33| 40.375 18.09
H=41-45
is-p
6.285| 11.62| s5.337
6.932| 13.299 6.2
7.699| 15.058| 7.075
8.586| 16.897| 7. 9862
2.593| 18.816| 8 881
10.72| 20.818| 9.772
11.967 | 22.894| 10.695
13.334| 25.053| 11.63
14.821| 27.292|12.577
16.428) 29.611) 13.536
18.155 32.01| 14 .507
20.002| 34.489| 15 as
21.969| 37.048| 16.4a85
24.056| 39.687| 17 492
26.263| 42.406| 18.511
28 59| 45.205| 19.542

10

10
20
30

50
60
70

100
110
120
130
140
150
160
170
180

10
20
30
40
50
60
70
80

100
110
120

140
150
160
170
180

H =46 - 50

ts

ts-p

7.954

14.332

6.509

9,009

16069

7.152

10.123

17.955

7.895

11.298

19.992

B8.738

12.532

22.178

9 681

13.827

24.514

10.724

15.181

27.001

11.867

16.596

29.637

13.11

18.07

32424

14.453

19.605

35.361

15.896

21.199

38.447

17.439

22 854

41 684

19.082

24 568

45 07

20.825

26.343

48 606

22 668

28.177

52.293

24611

30072

56.129

26.654

32.0286

50.116

28.797

24.041

64.252 |

31.04

H=51-55

ts-p

8.574

15.008

7.066

8.918

15. 464

7.303

9.342

16.12

7.64

9. 845

16.976

B.D77

10.43

18.032

8614

11.094

19.288

9.251

11.838

20.744

9. 988

12.662

22.4

10.825

13.566

24.256

11.762

14.55

26.312

12.799

15614

28 568

13.936

16.758

31.024

15.173

17.982

33.68

16.51

19.286

36.536

17.947

20.67

39.592

19.484

22.134

42 848

21.121

23 678

46.304

22.858

25.302

49 96

24 6895

ip

H =56 - 60

ts

8.324

15.212

6.858

8.904

16.214

7.362

9.524

17.316

7.906

10.184

18.518

8.49

10.884

19.82

9114

11.624

21.222

9.778

12.404

22.7T24

10.482

13.224

24 326

11.226

14.084

26.028

12.01

14 984

27 .83

12.834

15.924

29.732

13.698

16.904

31.734

14.602

17.924

33.836

15,546

18.984

36.038

16.53

20.084

38.34

17.554

21.224

40.742

18.618

22.404

a3 244

19.722

23.624

45.846

20.866
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H=61-865
A is ts-p A
10| 6282 |12.883 6.6801 10
20| 7213| 14.11| e.s97 20
30| 820a|15557| 7.353 30
40| 925517224 7989 40
50110366 |19.111 B. 745 50
B0l 11.537|21.218 9.681 60
70| 12768823545 [ 10777 70
80| 14.059 | 26.082 | 12.033 80
gol 1541 [28.859 | 13.440 90
100[16.821 |31.846 | 15.025 100
110 18.292[35.053 | 16.761 110
120 19.823| 38.48| 188657 120
130 21.414 [42.127 | 20.713 130
140 | 23.065 | 45.994 | 22.929 140
150[24.776|50.081 | 25.305 150
160| 26547 | 54 388 [ 27 .841 180
170 | 28.378 | 58.918 | 20.537 170
180 | 30269 |63.662 | 33 393 180
180
200
1. '# 5.
4,1958 .
2. 1# 5..( ) #
3. = *= 0+ ( ol "
# .
1980 . - % , 1986 ., .106-128.
,.100 +@ *0. + + R
++12 - + o HE
3_ - * ! n
% n
1 6
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7
, # 7
7 & 6 $
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, # 6
# & #
- # ’ ’ 7 ’
, 8 % , %
( B
« 7
# 6 #
3 ' & 3 -= (
I &
. # )
# 6

tp

H=90

ts-p

6.826

12.216

5.391

8.143

14,361

6.219

9.466

16.522

7.057

10.795

18.699

7.905

1213

20.892

B8.763

13.471

23.10%

9.631

14.818

25.326

10.508

16.171

27.567

11.397

17.53

29.824

12.298

18.895

32.097

13,203

20.266

34.386

14.121

21.643

36.691

15.049

23.026

39.012

15.987

24.415

41.349

16.935

25.81

43.702

17.893

27.211

46.071

18.861

28,618

48.456

19.839

30.031

50.857

20.827

31.45

53.274

21,825

32.875

6§5.707

22.8323
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»
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4 ( : # # 3 6828
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# 2 .40

6 ! # 8 % 6 3 4600 11900 4100
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12 ! 8,9 8,9 8,9
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15 9 % & 685 1564 1251
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PRECURSORS OF THE TURKEY EARTHQUAKES OF 1999 AND
IRAN EARTHQUAKE 26.12.03 OBSERVED IN DAGHESTAN,
IN CENTRAL ITALY AND IN SPACE

M.G. Danialov*, V.A. Alekseev**, N.G. AlekseevaA*S. Malgin***,
0O.G. Ryazhskaya***, O. Saavedra****, A.A. Tronin***
*Seismological Group, Geophysicas Service, RusA@ad. Sci.
** |nstitute of Terrestrial Magnetism, lonosphenecaRadio Wave Propagation, Russian
***|nstitute of Nuclear Research, Russian Acad. dioscow, Russia
**** |nstitute of Cosmogeophysics, Turin, ltaly
***+*Res. Centre of Ecolog. Safety, Russian Acad.,St. Petersburg, Russia

Convective motions in the Earth’s mantle build upd system of long-distance deep
faults. Accordingly, a process terminating in strgrearthquake would manifest itself at the
distances of global scales [L Thus, seismic activity of the Alpine fold bek known, to be
highly correlated. In this zone, there are a lot monitoring stations where characteristics
relating to this activity are recorded. Radon field variations were measair in underground
laboratory, located in a tunnel under the Gran Sasanountain in  Central Italy. The area is
injected through the surface of an undergrodrcave where the installation is mounted. The
variation radon concentrations in  cave atmospbewere monitored with  the 400-ton
scintillation detector LVD (Large Volume Deteado The method used is the detection gf

radiation from radon group nuclei. The vast surfacearea through which g- quanta penetrate
into the counters (about 600 4n provided high statistic reliability ofresults obtained.
Beginning from 1997, earth-

guakes with the magnitudes from M = 3.8 to 5.6 hayiepicenters in Italy, Greece, Turkey,
Aegean and Mediterranean Seas had been studied [2].

Precursors type of ionosphere total electron corttemomalies for two destructive
earthquakes in Turkey (at 1999) is analyzed on badelTEC of GPS net. We found the
ionosphere anomalies, which well pronounced one-tdays before the well known Turkey
earthquakes of 1% August of 1999 with magnitude more than M=7.0

With the aim of revealing precursors of the Iran 22.03 earthquake, We studied the
records obtained in Daghestan (electric and heatldis monitoring data), in Central Italy
(degassing radon flow ones) and in space (in infearphotography).

Here, We show the data on the Iran 26.12.03 eaatteju

The counting rate (Hz/counter) versus time, samplegty 1 day in the period since
11.12.03 to 30.12.03. Usual (practically undistaibappearance of the curve is replaced, at
17.12, by oscillations with a maximum at 22.12 -123(further during some hours the meas-
urements were not taken). We have that the osaoillatcease at about 1 day before the Iran
26.12.03 earthquake.

The considered trend of the curve well correlatéh the results of satel-
lite observation of infrared emission flux. We na@incidence, the events of
oscillation maximum at 22.12 — 23.12 and minimurhshe thermal anomalies

of both area and temperature.
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We have two satellite photographs of the regiotheflran 26.12.03 earthquake, per-
formed before the catastrophe, where the arroww shermal anomalies and the circle corre-
spond to the epicenter of the earthquake. Furth&r,consider minimums of the thermal
anomalies curves at 15.12.03 and 23.12.03. Note these minimums coincide with en-
hancements of temperature monitored by an obseywatdaghestan (where curves present
temperature, and curves show electric fields inBlzThere, since 1990 we are carrying out
also the monitoring of thermo-electric field withanborehole. Strengthening the electric field
manifested itself on 25.12.03 as solitary pulse-Bignals, earlier, the similar effect has been
described by us in relation with the Rudbar earéikgu

Let us note, that solitary pulse-like signals evamtrespond with the maximum of the
thermal anomaly of area-temperature at 25.12.08s,Tthe monitoring data obtained by ex-
tremely distant observatories agree between them ad with the data of space measure-
ments. The phenomena related with the Iran 26.12a0Bquake have affected complex tec-
tonic structures, including zones of compressioth tansion.

The development of appropriate set of the monigpobservatories together with the
space techniques used could essentially improwdtsesf prediction of strong earthquakes
since the analysis of “ long-distance ” data helmnore the disturbances of local and insig-
nificant character.

Fault structure and seismic activity was investigated in a
region along the Red Sea and the Dead Sea on the data of the
measurements of radon degassing, atmospheric cloudiness,
and ionosphere parameters.

We juxtapose in details both the distribution ahdracter of cloudiness with the loca-
tion strains of the fault zone in a region along Red Sea and the Dead Sea.

To compare with the known map of locatistrain, we have the results of
cloudiness observation obtained by the stelRESOURCE 01 (earlier, we have
shown the existence of such relation hgalyzing meteodata of peninsula Cri-
mea meteostations for 45 years). The ditaass

distribution seen in satellite photographs revehls fault structure in the region,
clouds following individual fault lines.

As it is known, a high level of radon emanatiorated with seismic activity, is ob-
served in the Dead Sea Rift region

1. V.A. Alekseev, AV. Getling. On the character oheective motions in the Earth*s mantle. High-
pressure science and technoldgixth Airapt Conf Vol.2. Plenum Press, 1979, pp.231-236.

2. Aglietta M., Alekseev V.A,, et all. Seismic actiiat of North-East Mediterranean and its correlati
with radon fields in Central Italfproc. 5th Int. Conf. On Rare Gas Geochemidbgbrecen, Hungary
(1999). P. 37 — 41.
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