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I =, IMTFüODUCTIONAF^Y HISTORICAL 'GEOLOGICAL REVIEW 

The fold structure of the Greater Caucasus (SC) is the external  par 
a f t h e A1 p i n e F D 1 d B e 11:, b o r d e r i. n q i n t h e N a r t h with  the  S c y t h i. n q 
epi pa 1 eozoic  plate»  The  latter  rims   the   ancient   epi—Early 
Proterosoic East European platform« the  Caucasian  sector  of  the 
A1 nine FoId belt  in  comparison t h e v n e x q h h o r 3.' t q 

] •■,/ narrowed due to intensive movement northward of the Arabian 
. The modern structure of the Caucasian sector,was formed as a 

Eurasian and Godvana continents. The axial 2one of the Alpine basin 
with the oceanic crust is located in the reqion of the Sevanic 
ophyolitic suture., The periphery of the Eurasian continent in the 
Alpine period was active and the periphery of Godvana —passive,, 
After the closure of the last basin with the crust of the oceanic 
tyoe at the end of Late Cretaceous the collision process increased 
and reached the maxi mal siaqe* It started in the Late nine one,, 
when in connection with the openinq of the Red Sea rift the Arabian 
Plate started moving northward at the rate of 4 cm per year., This 
process formed all modern structural elements of the Caucasian 
sector. As a result of the northward movement of the Transcaucasian 
micro continent an asymmetric mountain fold structure of the Great 
Caucasus was; formed,, It is; characterized by a steep and narrow 
-southern slope complicated by the thrust faults and nappes and also 
bv wide and ciantle northern slooe« In front of the southern front 
of G intermountain basins;,, actually foredesps» were formed while in 
front of the northern slope the basins; formed in the Late Miocene 
B.re 'extremely rssr,, The Csiucas;us is the reqion of hiqh seismicity,, 
main.lv of crustsI tvoe,, Onlv. in the? reqion of the Terek— Caspian 
bas;in we have deep— focus earthquakes,, The important factor in the 
seismicity distribution is; oblique  she-Bar inq  zones,  the  most  of 
which is Aqraknan—Ttai1issi Levantine  left—lateral  shearinq  zone, 
crossinq the whole of the Alpine Belt«, from the Caspian Sea to the 
orabens of Levant« The earthquakes B.re also connected with the sub 
latitudinal thrust faults,, The zones of the trans ten si on type  also 
define the spreadinq of the Late Cenozoic collision ;m, 

Three Al Dins folded  mountain  structures;  (  moeqan tic 1 iniria)  arc 
distinquished in the Caucas;us seqment of the rlediterranean  belt 
the Great Caucasus;,, the Lesser Caucasus; and Eastern Tuarua  —Zaqros 
structures, ■• ne v s.rs   seoaratec' bv zones 3 f m i c r o c o n tine n t s a n d 
intermountain ares» From Younq Scythian Plate in the north and the 
Arabian platform in the south the Aloine structures are separated 
by foredeep zones» In the middle part of the Caucasus seqment . all 
the lonqitudinal zones of the Mediterranean belt  underqo - pos;itive 
mrii! 'i .-A f .1 nr i" n o s e  a x x s  3. marKe< a  suPmer io xona J.  zone  OT 

.in the easrt -   They a!'"s s>e pars* ted by the  trans^efse  Mineral  'waters 
saddle-, r.ne rnolasse  Neocene Quaternary  comnlex  ''"caches  bkm  and 
more in the forsdseös. It is absent in the Mineral Waters uplift,, 
The subhorizontal 1 y beddinq platform deposits of Cretaceous; and 
Paleoqene composinq the uplift are intruded by series of 
laccolithic bodies; of Late Miocene» The southern part of the deeper 
Terek f o r e d e e p is c o implicated by two 1 o n q i t u d i n a I r o o 11 e s s 
antic! inai Pliocene zones marked in 'die relief  —  Terek  zone  and 



r v e Q      i r 
slight     and      Iocs'. 

J !'" an C V'\        W a -~ 

<_i i:~      tie■-. e ' nriinpn ••;:      was      mo IT 

i a S   C O ffi O I S t S d 

Sun2ha one,, Thrusting of the adjacent folded  structures  over  tn<= 
foredeeps characteristic of most of them either is not obsei- " 
r.he  Kuban    and  Terrs  foredeeps  or  is  of <~'\ 
development., 

Megan tic 3. i no ri um of the Great Caucasus  appeared  within  the  sam« 
s w:!e branch of the Al pins be.";, T as the  ^asozn-e  scrurturs  r-f  ! ,T 
Mountain Crimea,- However in  the  Caucasian  side  the 
significantly wider and (deenor. Its  ha<~i 
con?p 1 icated and pro 1 onged , lasted ti. 11 Cenosoic and 
by formation of the largest folded structure,, Both lonciitud.ina.1 and 
transverse conation are   clearly developed  in  the  Great  Caucasu<= 
structure., The former is manifested in the presence over the  whole 
m e g a n t i c 1 i n o r j. u m  o f  t h e  m o st  t e c t o n i c a I 1 y  a n d   o r o a r a p h i c a 1 * v 
uplifted axial zone as a relatively gentle northern as well'as~ 
a  steeper  and  intensely  performed  southern  limb,, 
deformed into several segments differ inn  j.r 
height  of  the  relief  and  amplitude  of   neoi;=r~ 
hypcometric position of the Premesozoic basement ton 
Mesocenozoic deposits,, peculiarities of the tec ton./ 
the Alpine complex e' 

3 no. 
he  latter 

i  the  width,,  absolute 

h e t e c tonic  s t r u c t u r e  o f 
o "c.nere  can  be  distinquished  the  m'-><=.■!- 

up.ii? ted and widest central segment whose  eastern  part  ^-....i . * 
he axis of the T ran so auc as i an transverse  uplift-  Th=  r-aa-^- 

•i 

w i x. r 
part j.s the less uplifted but wide eas 
narrower and relatively  iowerec 

or eat Caucasus meg an tic 1 inorium from  structures  of 
Crimea and Kooet—Dao„ 

c o i 
The  other 

tern segment and  siqnif.leant 
SOU'rh-paste r n 

t ha  fi o i.i nta ■ n 

he northern limb of the Srp^t f 

ina- naika zone ,, is manifested  in  the  Alpine  comn) r--u 
structure as a gentle monocle composed of the Jurassic,  Crs^sriacus 
and Paleocene Eocene  deposits,, That corresponds  to  the" = rV,'+-'i-~ 
part of the Scythian plate involved at the 

i... 

outnerrs 

owevor  during  the  Hercynian 
■ errancan  oe 11  was  wit: i in  the 

1 ! ie  r: I pno an  ar\n  I...nwer-  raleoxoic  m c f a m orph Lr 

Major Caucasus structure uplift 
cycle the main zone  of  the  !'v 

Laba-Malka  zone        " ' ' 
for narions and Midtio Falcacxo 
t ar: ton ical 1 y rvi-r lair: by an a L loc Hronou-■ 
deformed together with the latter durin 
phase,, During the erogenic stage of the 
complex basement was partly buried under 

TQni c 

?veral deen ir ) i : i inc;  

cover „ 
J i i r 

t.?■"mo•..!!'! t;:atn areas,, Durr np r he A ] a i n <?» 'W-V-IP'" 

D J. a'."; t n 

in üurassic rime me northern boundary or the bread: 
basins passed along  the 

•i i.. separating the Laba-Malka zone from the Great Caucasus axial "part "■- 
a-itirhncnum of ehe ham range.  The  latter  •'-eores^n-i-^  a  -M-w~r 

Hercynian  "cycle",,  At  the  end  of  the '■■■■<--  
a n 11 c 11 n o r i u m u n d e r w e n 1: i n t e n s e •• i n +■ h r i; ■ 

a i?;c;z 
? n d o f 1~ H — 

a. - ■-■■■, 

.no and  now 
, I-, 

" r r lum B.<~ n 
a '"1 d    I / :■'"nygI_J ..; Si. i rr i ■•-•;•. 

o r   s u m mi r 
"■-■*   km,, In the eastern part of the Main range antic lini 

in adjacent areas of the Laba   Ma'ik^ 
there a.ru: cent ras of acid superficial PI icr= no- Cater- n-,rv r f f <<■■■. i nn-- 
and '"liorene granite intrusions of the Elbrus -/olcanic ans'-* locator! 
within the band of the Transcaucasian transverse uplift.  The "main 



ranne antic: .1 inorium is thrusted southwards over mtensivsty 
contorted iiesozoic depcjsits of 11'!•e Sreat Caucasus Southern slope« 
The   underlying   Paleozaic    (Silurian-Permian)      and      may      be      I nassic 

the     bvanatian     an r.ic unriLin! =. 
•S-hr? dpoosits were  accumulated  in  the  Svanetian  trough  durin? 

c- ■•- y- \ tr t u r e  i s the breat Uaucasu He re vni an time.. From the south o 
bounded by Cahetxa-Lechkum sutural zone along which  the  structure 

••■-.< ;:■■< <-•;;   I a <- a 1 1 v   t h r u s t e d   s o u t h w a r d s   o v e r   t h e   T r a n s c a u c a s i a n 
intermountain area» In iiesozoic — iEocene this sane  was  a  southern 
boundary of the Great Caucasus basin,, 
The  eastern   and   other   segments   of   the   Great   Caucasus 
meqantic 1inorium were formed inside the  Early  Alpine  basin,,  its 
axial  zone  is  composed  in  them  of +• i-, •; shale     strai 
subordinate vo.i.canic sheets ■« <-; .-^r-. i.M (■•'■> 11 as with sills and basic aikes 

las durina the Later 
ern lir 

Jurassic,,  Cretaceou' 

contorted into strongly compressea isoclinal tolas ■_,,.,, .,,,•-.,- 
Cimmerian epoch (F'recal lovian phase),, The northern limb is composed 

; and partly 
Paleoqene qathered in moderately compressed Neogene folds,, i he 
southern limb is composed of shale-volcanogenic strata of Lias and 
Doqqer and of thick series of the Upper Jurassic 5 Cretaceous and 
! nwer Paleoqene flash contorted during Oliqocene and Neogene into 
c.i-prnly com crossed „ reversed southwards folds» 
As a whole the Great Caucuses an tic 1inorium appeared in  the  place 
f"! f an early Alpine basin of the same name on the  extended  thinned 

.-> i i-y-1 n'->•!■• npnpt-rated by diabolic dikes,, The axial  zone  of 
•■,,-..-! C3 !•'" sion before Late  Jurassic 

led to subside till  the 

continental cruet peneti- 
the basin underwent compression and inv 
and thus separated local troughs and continuea 
Paleoqene* Later the whole structure was subjected to a new stronc 
compression and thrusted over the Transcaucasian intermountain are; 
■~inr\   then underwent a rapid total upthrustiriq » 
The Georqian and Azerbaijan microcontinen 

formation and by thick series of the 

with  the  Prepaleozoic 
base ^rs   the basement  of  the  Transcaucaisan  'intermountain 3.rs& 

nvpriain  bv  cover's  of  the  rlesozoic  sedimentary 
Cenozoic molasses,, The 

i^t-tpir- f i 11 the small Rioni intermontain area in the west and 'cne 
vast Kura &rsB. in the eastern part of the Transcaucasian zone» 
Becominq wider and deeper these areas "flaw" into Black sea and 
South—Caspian depressions respectively,, The Azerbijan massive 
basement is very where below 6—10 km. The Georgian mass if basement 
in its eastern part is relatively elevated andante small Dzirula 
unlifi it even crops out,, The upper Cenozoic mo lasse 
the  western  and  especially  in  the  median 

com p.,1.1 

*       "4-hi=i 

■i n 

intermountain arsa,  where  its  thickness  reaches  5--.10  k?r 
contorted durinq the PIiocene—Quaternary ago into asymmetric 
complicated by thrusts and with southwards mass displacement» 

.lit 

lAlA* 
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GEOPHYSICAL DATA REVIEW, 

The Greater- C aucasus is a oragen i.c cans truc tian af .j ünc ti.on zone 

bc;tween Eurasian and Arabian lithospheric  p lates „  Dynamics  of 

the compression zone in Black Sea  Caucasian region  is  studied 

insuf f icien11y, thou.ah a zone of Main Caucasian Thrust (Fig „ 1) 

is recognized by many researchers as a main plane of southward 

thrustinq of northern geological block,, correspondent to an 

ancient  BenAoff   zone« 

-j-|.1(ar(-i .;.- |<no^n only two discontinues cross-sections of the 

Greater Caucasus performed by Deep Seismic Sounding (DSS) in the 

bBQinn 3. n q of An s„ These are -Bakuriani-Stepnoe  prot.il e  and 

-,f.n   qSIBg '!- i , v'dlqoqrad — Nakhichevan pranle (rig. 1) « in 

seismic investigations by means of !!Zemlya'! equipment have been 

performed in the Krasnodar region,, Registration of exchange 

waves from low amplitude earthquakes is a principle of the 

equioment„ 

From the middle of 80s the depth investigations have been 

started again along the network of profiles in the Elbrus- 

Mineral Waters reqion and along two profiles;; along Teberda and 

Baksan rivers "valleys* In this case seismic equipment 

"Tortilla" have been used,, Later the profile across West-Kuban 

j.^-,,_.; ,-< jsnd FJffivrnnnl dome has been carried out,, During the last 

decade the investiqation of the Great Caucasus deep structure is 

carried out,, The data of Armenian part of the profile crossing 

p.pi tak 1^88 earthcuake reqion is published and well known,, The 

works ar& not finished in Georgia and also in the zone ot the 

Greater Caucasus„Unfortunately there is not  any  eras; 

territorv it 

c ross i '"i q „ 

Tha DSB data 

■i- ..... rn  part  of  the  Greater Caucasus»   some 

undertaken  in  the arss.     of Makhachkala  and 

estan,, To  the  south  of  Sarnur at    Azerbaizhan 

h a s bee n d o n e a s i. q n i f i c a n t  w o r k f o r  s q u a;- e  and 

:!  also  toqether  with  gravi magnetic  data 

^fTiguipi'-k of n'late tectonics theory from the middle ot  70" 



result  of  such  an  interpretation  of   Volgograd Nakhichevan 

rjr-Q-fi ie is oresentsd on Fig.2» Necessary to mention that we will 

use the terms "granite" and "basalt" layers solely for 

convenience,, In reality the transition between these layers is 

manifest accordinq to bordering velocities indistinctly,, 

Portions with lowered velocities of seismic waves and reduced 

rock density are distinct in the middle part ("basalt") of 

section. That is correspondent to "granite-basalt alternation" 

in accordance with  physical characteristics,, 

Considering qeological-- geophysical section presents a typical 

subduction model„ The crust thickens up 55-60 km beneath the 

Greater Caucasus due to "basalt" layer mainly,, The location" of 

the surfaces in section is accepted with taking into account of 

the density and velocity features fixed by reflection and 

refraction seismic border and discontinuities of the continuity. 

Observable picture can explain "basalt" layer thicken up. It is 

hv thrust of the northern block to the southern  one,,  A 

P1 a t e 

f ■■</ o ■< <~ a I 

■robability   of   real   sink   of   "basalt"      layer     of      southern 

•i. oe n stan.u 

.i..a„.. raiirasus and Cis-Caucasus „ But southward Terek river the 

into mantle is not excluded,, Tha-c aj. 1 are   evxaenc 

subduction model= 

The "qranite" layer  thickness  is- rather 

breater Cauc 

"nrsni fp!! laver is siqnif i.can11 y destroyed accoroin 

velocities. The deep fault zone is conceived  in  'IsitsJ. 

&rBa„    It could be a junction zone of penetrating "granite" layer 

of  the  southern  block,,  probably   edge   zone   of   encient 

mi croc on tonen t, and "granite" layer of the northern block,,   i ne 

set of data    upon  Volaoqrad—Nakhichevan  proTile    gives  un- 

to van a Die 

assumption of  displacement of exit to day surface QT  nie  main *• •; 

,-A <•-. ! .z, n   ! hrust from mountain part of tne Caucasus +T» iasanx 

al line ' f \ '■■:'er  valisvs  In  Kura  depression  !-'re—Jurassic 

basement occurs here at  the  depth about 15  km 

u n c o n s o 1 i d a t e d p a r t . o f c r u s t h a s i m b r i c a t e s t r u c t u r e 

n n (=  of  the  f e a t u r e s  of  the  6 r eater  Caucasus 

structure along Volqoqrad Nakhichevan profile is supposition  ol 

zone of Cis—Caucasian deep-fault subparallei to subduction  zone 

men ti.oned above „ The modem thrust  of  the  northsrn  block  i?. 

! n n       t..l o o e r 



manifested along this fault» Also the thrust could be connected 

with the origin of Terek --Sun z hen domes during Pliocene and 

Antropoqene located in axial part of , Terek ""Caspian foredeeo,, 

! hey divxde the foredcep on the several secondary depressions.: 

The depth of fault is manifested by presence of deep focused 

earthquake centers in the fault zone» 

Geological —geophysical section as results from DSS alone the 

profile from Stepnoe to Bakuriani crosses practically central 

part of the Greater Caucasus,, The profile has been done in 

incomplete form and the results a.r<3 not very reliable,. In 

genera1 tne concInsions coincided satisfactorily with resuIts 

of consideration of the preceding profile= 

Along febsrda and Baksan rivers vallevs restricted parts of 

profiles is obtained by special eouipment TORTILLA what used a 

method of exchanging waves of earthquakes,, These data results a 

description of Cis—Caucasian fault zone in western direction and 

moreover gives a materials to discuss on combined deen—seated 

structure of Caucasian central part  and on  particularities  of 

Konrad and M  surfaces in Caucasian Mineral Waters  reqion,,  Due 

to absence of seismic data the only gravimetric data were used 

for fitting of the Main Ridge zone profile,, .Minimum  of  qravity 

more than 100 mqI is  orobablv  connee 

undensifisd to 2„37  gr  per  cub»cm» 

"granite" layer boundaries at E3 16 km centres .zone of 

h. l Drus volcano,, 11 is oossi b 1 e an other i.n tsr oreta tion of 

regional component of the qravity minimum:, It could be influence 

of Ben j off zone,; namely plunge erf "basalt" layer into the mantle 

and development of younq subvolcanic oranite in upthrust oart of 

mostly due to increase in thickness for the "basalt" Iaver» 

Along this profile the maximal thickness of "granite" layer is 

noted in junction zone of the North  Caucasia'";  monoclmale  and 

;n.i. !'•'. 70np T r i g n x. 

mar keel as s.v~r!<::i   of rii<=;n 

. n   rnp   i'"f'.^ri 

'':l ,_t:.' 
. . 

:!ig time difference in tne req is traf ion at the axis 

ai: is 

! ne 



maniTes'tea maximal thickness of deposits cover,, about 6 km.,  i 

within Terek—Caspian foredeep,,     . 

It j.s necessary to note a fact that DSS research at the 

Caucasus 3.re rather scare and the results alonq the profiles are 

considered as reference one,. To .pet souare characteristics of 

seoaratine surfaces ( Moho or partial pre—Jurassic basement) 

gravity measurement data a.re used .main ly» The anomalies of 

magnetic field s.re used essentially less,, These data rests the 

M~ surface has a unit trouqh for Caucasian orcrjeny and 

Post—Caucasian basins,, As narrow depression it continues; to the 

southern Caspian Sea,, Minimal crust thickness is observed at the 

western Caucasus where it decreased to 35 km.   For  comparison" 

the observed crust thickness in Stavropol dome is 40 45 km» 

A t t h e C e n t r a 1 C a u c a s u s i n t hi e E1 b r u s v o 1 c a n o a r e a i t s t e e p I y 

increases up to 55 km« More densified profile network in Mineral 

Waters B.VBB. results a complications in M— and Konrad —surfaces 

for this region,, The area Ardon—Andij skoe Kojsu is characterised 

by M—surface depth about 45--50 km,, Farther to the East this 

deoth steeoly sinks te 55—60 km,, Terek—Kuma depression has a 

regular thickness about 35—40 km,, 

With respect to the Konrao surface no  regular  dependencies  on 

correlation between its position and gravity field or local 

relief BTS   not established,, 

Now WE? consider the uoper part of cross sections« At present all 

non—mountain territory of the northern Caucasus as well as 

aguatory of the Azov Sea and shale part of the Black Sea are 

investigated by seismic methods along rather dense  network*  So 

is studied verv attentively with exception of fsredseos. The 

Greater Caucasus is a mountain B/res. and seismic surveys here are 

almost a bsen t •, 7 he bo ra—w ho 1 es a B.VS very r"a re „ According gravity 

measurements it is imposs/hie to construct the surface of 

ore—Jurassic basement for this 3.Y~BB due to a faint 

differentiation of rocks on their physical features,, That is 

typical m parti, cu la!"' for the eastern Caucasus whs re any data 

of seismic and elect romao/ieti c surveys about crust structure a^e 

not available,, Moreover in Dagestan the complete disagreement in 



structural plan of qravity 3.nü      magnetic  fields  accordinq  the 

prsssnt tectoni c maps is manif estecl,,   ■ 

CQnsider the ana 1 ysis of data on Cis■••• Caucasian trouqhs ,, 

••■" Folded basement of the West—Kuban foredeep is at Q—9 km in the 

eastern oar'c and a~ 11 — .13 km in the western accord inq to dats of 

surveys and qravity anomalies  calculations,,  The  tectonics  of 

Nsoqene structure is studied very wells The data on tectonics of 

Mesozoic and Low~Qua ternary deposits a re verv scare „ In  central 

part of the West'-Kuban  foredeep  it  is  marked  a  significant 

disagreement between structural plan of lower ox  de DOS i 'c™* 

thickness and Upper—Quaternary „ EUeveral authors also note a 

disagreement in plans of Upper— and Low— M» structures» But 

these disagreements coincide with deference in- plans of qravity 

and magnetic anomalies,- 

•-- Terek—Caspian foredeep is latitudinal asymmetric structure 

with a  steep  southem  s 1 ope  and  a  1 ow anq 1 e  northsrn  one 

according the geophysical data« Maximal  deposits  thick 1 s 

e s T:. i m a x. e .i. u  k m , ■i-i b o v e  T e r e k—C a s p i a n  f o r e d e e p 

rveti an positive magnetic anomaly with several eoicent.res of 

4 Me in tens i ty * The or ig in is  ob.j ec ts  1 oca ted  in  c rys ta 11 i.n e 

basement,, The depth of the objects location is about 12  km  and 

the estimation of magnet'ism is aboi.it 2000x1 0 (— 6) cqsm,, 

Now regard the data on the deep fault of the  Breater  Caucasus 

and Cis—Caucasus„ 

The Main Caucasian Thrust zone was studied by D3S, Gravimetric 

surveys and geological investigations,, At the-1 deoth of :ihasaltJ 

an.d "granite" layer it has rather complicate structure,, At dav 

s u.r 13.C.& i t p r essn t s 1 oc a 1 1 y r e ad i 1 y m a i 1 a fa 1 e su t u r s s t ruc tu r s „ 

The process of the thrust and relative uplift  of 

p r e s e n t,,  T h a t c a n  e x p.'. a i n 

i \r .~t r> n 

••;;■■, I pa 

q e o b 1 o c k  c o n t i n u e s  a 'i 

movements of the Main Ridge zone  up  to  12  mm 

increased ssismicit^,, 

Many  researchers  mentioned  the  big 

e1ement s in constru<ztion of transverse 

of total su," 1 ac i T ud ma I. extensions of the mai ">  tectonic  u^iis,, 

These faults as a rule 3.rs   covered and manifested by not  always 

readily  structural  changes,,  'Con si des 

•!■• 

A p. T  1 

n e  n -^ <~ 



structure as edge of Eurasian Plate .Juneted with Arabian one,, 

t n e s 1 o w d e c r e a s i n q o f t r a n sverse d ;L s I o cat i o n a in p I i t u. d es w i t h 

distance from suturai zone can be understood:. They appeared 

orimari .1 y  in "qran.ite"  layer"  and  provided  different  modern 

'! f^ii/f^ ] <5     O'f      elevated      SCJCIS Oar''" ""^ 4-H=s nnrfhern nanh'lnrl o T  'c n e  nor't; n e r n 

thrust  even !:>= a n t i ~ c a u c a s i a n   i. n t e r b I o c k s   f a u 11: s 

aepenqerrc meaninQ = 

Preliminary of electromaqnetic research of the profiles in the 

Northern Caucasus region show that the main feature here is 

again very well fixed s 

<^i\ boarallel to the Main Caucasus Thrust one. This fault :.ne 

.junctiDn zor\e of folded basement, of the  Greater  Caucasus  and 

EScvthian Plate which in geophysical data have no big differences 

and consider as front parts ot the 

d i f f er on i v bv s tructure 1ocation ne L.is- Caucasian _au.i. x. 

i.i'-j thrust  of fatavroüo 

dome to the crystilline basement located southward  foredeej: 

the depth of 7 km it is manifested in the direction north—east 

under ancle about 65 decjr. Farther eastward it is marked as 

Cav * Min = Waters-Nalchik riqht lateral striks—f aul ts „ Within 

Terek.~CasQ.ian foreoeep between Andon and And.ij sky transverse 

faults at the surface it is accompanied by Terek— Sunznen domes,. 

Farther to the eas;t the Cis—Caucasian fault is accompanied by 

Khadum—Kukurtauss dome at the latitude of Makhachkala„ Along the 

fault the increased qradients of magnetic and qravity field are 

fixed. The  zone  is  characterized  by  low  electrical 

resistances at the depth about 50 km = That is probably determine 

plots of partial meltinq of crust with well developed passing 

throuoI"! si.j.rface structure of liouid obase = At the depth of 

15—30 km a system of stratifyinq zones of increasing and 

dacreasmi] resistance northward is observed. Trie development ot 

local structures alonq the Cis—Caucasian thrust zone what 

a o pears in morn hoi. oov of present surface,; in neo.int.ru si on ot 

Cav „ Hin „ Waters and earthquake centre's continues in pres^ent time,, 

As a conclusion it is necessary to say ' that it the central part 

of The Caucasus is relatively studied then the eastern  part  is 

dfi j j. a ! I .-■* I   i i T e r r i r n ;- i nvp^.f 'i n=i r ion the 



West Kuban foredeep is  necessary  to  connect  with  studes  of 

aquatory of ehe Black Sea= The main improvement in our 

knowledge of the Caucasus we can expsct from multidisciolinar^ 

researches what should include? electric,, seismic,, qravitv and 

space oEodssv observations,, 

The first project used space geodesy technique namely BF'S 

measurements 5 has been carried out in 1993 \.'es.r in this area 

in framework of WEGENER proqram,, That measurements be performed 

for studying the crustal deformations in the Northern Caucasus 

and relating these to Mean Sea Level at the Black Sea as it is 

defined in relationship to the geocentric positions of the 

satellite observation stations at Simeis and Zelenchukskava„ 

Detailed preparations for such'measurements employinq the Global 

Positioning System (GPS) were made in the course of the 

lVVi™i9V-j:, years,, These included an extensive reconnaissance of 

the entire area from Crimea to Caspian via Caucasusin June/July 

1992p field monumentation and control.checks, point  description 

and arrpt clearance in May 1993,,  so  that  first 

could be made during the 5--day period Jiir 29th  to  July  4th 

i4t this time observations were performed  simul tan ecus 1 v 

station^ •■  I i- 1 n 

i i s i n n 

iq„ o'-fiiap; tram i::.voatoria uruK n 

identical  type  (Trimble—SBE 

neri od b\ tne .1.nsxit:ut TUr Hnqswann■ 

were made .■•_•<■!- nours oer 

in  September  1994  the  observations  have  been  repeat 

observations were performed at 24 station's from Simeis to Urukh 

.!. .1 RV .. The, o D B e r v a r. a. o r i s we r e c o n <:: e n t rate a o n t h e C a u c a s i a n pa r t 

and the only two stations (Sirneiz and Tuanse) t :<n the  Black  Sea 

coast took part in observations in 1994y„ Two new stations were 

acicieo in the wast part of the network to make it more 

nom.jfjenIOUS „ Also it was planned to estaDl'.sh t wo stations on 

t—line of Caspian Eiea taut unfortunately it was;  canceled 

'ig,, 4 )„ For  all  stations 

!-,(=   <■ 

'! I I f.~ :holsra epidemy in Daqesrtan ( 

ne identical receivers ( Trimble-SEsE)  have  been  provided  by 



IfAG» The observations were made 24 hours during period from 

5 , SoP h „ tD 10 -i Se p t., 1.994 •, 

Up to date the preliminary processing and analysis of the 1993 

measurefrient riata is fu1fi1ed„ For EPS data-processinq Berneese 

software 3 „ 4,, latest revision have been used,, The obtained 

results are shown at Fig* .5-10. One can see rather high internal 

accuracy of the results;,, 

VERTICAL ACCURACY 

1, Ambiguity Fixings Ambiguity Resolution improves 

Accuracy of Coordinates bv 10"~20% 

Hmbi gu i ty res;o I uti on imoroves; scale""s ta bi 1 i tv 

internal network B.ccixrs.cy   not increased bv fixing 

standart  deviation ( X ,; Y, 

ambiguity fixed coordinate differences!! 8„5/8 = 5/ 

m ,i 

: ■., Local iroposnere; Signal delay caused by  atmospheric 

vapor ( wet  delay)  is  a  major  error  source  for 

component,. Sample results  for  a  50  km  Baseline  ( 

5.1 = 1993) ••■•- Repea tabi 1 i tv : 

vapor radiometer;;   ••>•• 2„6 mm 

+ S mm 

Sample;; baseline Gelenjik— Tuapse (96 km),, Std = Dev; 

-1-  —  V 

heigh 

i I..J .1. i j t.. .A. i ! 

o ~. ri ■; 

t r o p o s p h e r e d e 1 a y e s t i m a t e s ;;  + 

The obtained results esrtablish a network of the first eocque for 

investigation of horizontal and . vertical movements along the thi= 

boundarv -, 

I he comparison of the both campaign results; will allow H-n 

obtain the first estimation of the extent and magnitude of 

crusta1 motions in the region of the Northern Caucasus = 

-<P - 
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PEKA 93   Vertical profile of baselines. 
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PEKA93-Single Days versus 5^-Day Solution 
Standard Deviations in meter 

Day X Y . z height latitude longitude 
180 0,2406 4,8424 9,8059 7,1303 5,517734 54,0022 
181 0,2162 4,8565 9,7486 7,0827 5,516651 54,0034 
182 0,2219 4,8828 9,7793 7,1190 5,516890 54,0042 
183 0,2842 4,8145 9,7739 •    7,1201 5,516607 54,0001 
184 0,2567 4,8260 9,7796 7,1138 5,517068 54,0012 

all 0" 0,2411 4,8525 9,7739 27,1127 5,516847 54,0026 

Gelendjrt C Std.Dev 0.018 0.001 0.002 

Day X Y z height latitude longitude 
180 6,2371 4,5184 . 8,3504 3,4196 28,7460 2,2268 
181 6,2527 4,5250 8,2706 3,3765 28,7438 2,2265 
182 6,2000 4,5414 8,3278 3,3955 28,7458 2,2286 
183 6,3731 4,4671 8,3928 3,4965 28,7456 2,2210 
184 6,2689 4,5172 8,3961 3,4674 28,7466 2,2258 

all 0" 6,2400 4,5612 8,3471 3,4399 28,7453 2,2281 

Terskol Std.Dev. 0.050, 0.001 0.003 

Day X Y z height latitude longitude 
180 9,3222 2,9532 3,4453 .   2,5900 27,9716 36,9155 
181 9,3508 2,9710 3,4244 2,5994 27,9704 36,9153 
182 9,3598 3,0109 3,4751 2,6578 27,9709 36,9164 
183 9,4369 2,9479 3,4842 2,6785 27,9706 36,9121 
184 9,3948 2,9527 3,4740 2,6501 27,9711 36,9134 

all 0" 9,3682 2,9754 3,4558 2,6330 27,9708 36,9150 

Tu apse Pec 3 el Std.Dev. 0.039 0,000 0,002 

Day X Y z •   height latitude longitude 
180 8,2941 8,1069 1,1828 7,2837 12,0110 42,8275 
181 8,3367 8,1297 1,1596 7,3015 12,0094 42,8269 
182 8,2755 8,1377 1,1711 7,2803 12,0106 42,8290 
183 8,4296 8,0639 1,2296 7,3686 12,0104 42,8220 
184 8,3531 8,0996 1,2220 7,3392 12,0110 42,8255 

all 0" 8,3109. .8,1361 ' 1,1897 7,3115 12,0104 42,8279 

Zek 3nchuksk .aja Std.Dev. ,038 ,001 ,003 

II 


