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INTEGRATED INTERPRETATION OF GEOPHYSICAL
EXPLORATION DATA FOR DETECTING RESERVOIR-TYPE
ANOMALIES

R. G. BERZIN, E. A. KOZLOV, O. A. POTAPOV, V. S. PAVLUSHIN,
Y. A. TARASQV, S. S. CHAMO*

The efficiency of integrating geophysical methods for reservoir delineation and location of
water lenses therein is demonstrated with reference to a hydrocarbon deposit in south-west Turk-
menia. Although seismics is the most informative method, high-accuracy gravity and geoelectric
prospecting yield important additional geophysical data thereby increasing the reliability of locating
geological inhomogeneities, zones of lithofacies changes in reservoirs, and gas-water and oil-water
interfaces.

d: oil and gas fields, oil-gas interface, oil-water interface, seismic methods, magnetotelluric methods,
transient methods, statistical analysis

1. Introduction

As more and more complicated problems must be solved associated with
the exploration and prospecting of deep-seated objects containing gas and oil,
the identification of structural traps differing from anticlinal ones, gas—water
—oil interfaces and zones of lithofacies changes in reservoirs, the necessity arises
to integrate geophysical methods. Experience has recently been gained in the
integrated use of geophysical methods enabling, in numerous cases, much more
accurate and reliable identification of the objects being sought for and allowing

problem solution at a higher geological and economic level.
This paper deals with integration as a method for the more reliable identifi-

cation and tracing of the gas—water—oil interfaces of a large condensed gas
field of unusual structure in south-east Turkmenia.

2. Description of region

As shown by the data of geophysical - primarily seismic - investigations
and deep drillings carried out within the examined region, its structure is
represented by two large dissimilar tectonic elements linked together: the deep-
seated Murgab depression in the north and a zone of large swell-like structural
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height forming the Badkhyz—Karabil—Maimanin elevated zone in the south.
On closer examination, three zones can be distinguished within it: the top of the
swell-like uplift in the south, monoclinal north-dipping beds in the centre, and
an extensive terrace-like zone in the north.

The top of the swell-like uplift has a particularly complex tectonic pattern,
as there is a series of local small-amplitude heights and zones of tectonic
dislocations.

The zone of monoclinal north-dipping beds has a much simpler tectonic
pattern. Judging by the results of the refraction correlation method (RCM), a
large deep-seated fault zone is enclosed within it thus complicating the structure
of the crystalline basement and the deeper layers of the earth’s crust.

The terrace-like zone in the north is nearly flat-bedded with local small-
amplitude heigths not very large in size.

The gas field itself has a most unusual structure due to two peculiarities of
its spatial and areal situation. Firstly, the field is restricted to the Hauterivian
sandstones and is very extended. Within its boundaries the depth of the pay zone
changes from 2800 to 3600 m in a monoclinal manner, i.e. its localization is
influenced somewhat by structural factors. Secondly, an extensive lens has been
detected within the field that is characterized by higher water content and
noticeable decrease or lack of gas-saturation.

3. Investigation

It may be expected that direct detection within such fields of unusual
structure and considerable size (cross-sectional width is over 55—60 km) will
be very difficult and not highly effective at the initial stage because of numerous
factors, the principal ones being:

a) Extremely unfavourable seismogeological conditions on the surface and at
lower depths (twice or three-times layered low velocity zone (LVZ) with a
thickness ranging from 10— 15 to 200 m) giving a low signal-to-noise ratio.
b) Complex tectonic pattern of the examined irregular object and specific
structural conditions of its spatial localization (crowns, monoclinal dips, deep-
seated zones with subhorizontal altitudes of bedding, etc.).

c) High probability of the presence of other irregularities within the section of
such an extended field, associated both with water lenses (places of higher water
content) and with lithofacies changes, fault zones, unconformities, pinching out,
local changes in surface conditions, etc.

d) Lack of experience in prospecting giant fields of this kind.

The above peculiarities pointed to the need for high-facility geophysical
investigations using advanced digital equipment to refine the structural details
and to identify and trace within the area the contours of irregularities associated
with the gas field and high water content lenses.

Geophysical investigations were performed in two steps. In the first step



Integrated interpretation of geophysical exploration data. . . 215

all available seismic data (5000 km CDP profiles) were processed by a fast-
analysing program to yield integral characteristics. .

Characteristic shapes of plots for absorption parameters 8 and O(local, not
too long high-gradient zones) together with higher R(t) values of the autocor-
relation function helped to provide preliminary identification and trace a series
of anomalous zones presumably associated with gas—water interfaces in the
western, northern and southern parts of the area (Fig. 1).

Lower absorption parameters in the central part of the area indicated a
transition zone with possibly smaller gas content and with a high gradient zone
inside it. Unambiguous interpretation of these data, however, did not seem
possible without more reliable data of deep drillings and integrated geophysical
methods including digital seismic prospecting. Therefore integrated field studies
were carried out simultaneously, including CRP prospecting that ensures 24-
fold coverage, high-facility areal gravity prospecting and modified meth-
ods of electric prospecting — magnetotelluric sounding (MT) and transient
electromagnetic sounding (TEM).

The results of all these field studies were processed by computer using a
standard graph and a set of programs for special-purpose data analysis.

4. Interpretation

The results are reported citing as an example one of the seismic sections
crossing the whole gas field and the contained water lens in the near N -S
direction.

If one analyses the basic characteristics of the wave field (Fig. 2) it can be
seen that a series of key or characteristic seismic horizons can be singled out
within the interval of interest on the geological section. Firstly there is a
well-defined key reflecting horizon restricted to Bukhara limestones of the
Lower Palaeogene, whose signal is recorded within 1.0—211 s. Then follows a
carbonate bed dating back to the Lower Aptian—Upper Barremian
(t0= 1.8-1.9 s) and a terrigenous carbonate layer of the Hauterivian
(t0 = 1.85-2.05). In addition, a number of characteristic horizons were record-
ed on the section, confined to the Middle Palaeogene (?0 = 0.7—0.9 s) and
Upper Cretaceous: K)(r ft 1.35—1.45 s), K/(/ ft 1.5—1.6 s).

The pay-zone is confined to Hauterivian sandstones, which gives the Lower
Cretaceous sand-and-carbonate complex and its geophysical characteristics
great importance.

The detailed velocity analysis was made in the time interval of 1.0—2.4 s.
Horizontal spectra give information on velocity characteristics FGRP for four
reflecting horizons: Bukhara limestones of the Lower Palaeogene, and sand-
carbonate beds of the Barremian. Hauterivian and Upper Jurassic stages. Layer
velocities V, are characterizing the change of the properties in section intervals
bounded by the indicated horizons.
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Fig. I. Sketch map of anomalous zones in the investigated area
1 contours of the bottom of the Hauterivian producing layer (1V); 2 — zone of greater
values of absorption parameters, presumably associated with minor dislocations sorrounding the
water lens; 3 — zones of large basement faults (from refraction survey); 4 - assumed tectonic
dislocations (TEM data);

5 — reflection profiles; 6 — CDP profiles; 7 —refraction profiles; 8 — electric and gravity
profiles; 9 — inner contour of gas reservoir from borehole data; 10  band of abnormally high
values of absorption parameters, presumably associated with gas-water interface; 11 — zones of

high absorption parameter gradients resulting from gas-water interface irregularities;

12— water lens; 13 — anomalous zones of seismic wave field (“flat spots”) for the Hautervivian
(upper mark) and for the upper Jurassic (lower mark); 14 - abnormally high absorption zones
at traveltimes greater than 2.9 s (Jurassic); 15  boundaries of transient electromagnetic
anomalies; 16 — zone of higher values of summarized longitudinal conduction and vertical
increments of apparent conduction using MT data, presumably associated with the water lens;
17 - anomalous zone of MT parameters presumably associated with gas-water interface; 18 - -
outer contour of gas presence from gravity data; 19 - boundaries of second order gravity

zones; 20 possible contour of gas-water contact

1 &bra. A kutatott terlilet anomalidinak vazlata
1 az hauterivi termel6 réteg aljanak izohipszai (1V); 2 - val6szin(ileg a vizlencse korili kisebb
diszlokacioknak megfelel6 magas abszorpcioju zonadk; 3 - az aljzat toréseinek zonaja

(refrakciés mérésekbdl); 4 — feltételezett tektonikus diszlokaciok (TEM-adatok); 5 — reflexids
szelvények; 6 — CDP-szelvények; 7 — refrakcids szelvények; 8 — elektromos és gravitacios
szelvények; 9 - a gaztarol6 belsé kontdrja, furasi adatok alapjan; 10 - val6sziniileg viz- gaz
hatarfelulettel kapcsolatos magas abszorpcidju anomaliak; 11 feltehet6leg a gaz - viz hatar
egyenetlenségeivel kapcsolatos abszorpcié-gradiens anomaliak; 12— vizlencse; 13 -hauterivi
(fels6 jel) és fels6 jura (also jel) dsszleteknek megfelel6 szeizmikus anomalidk (,,flat spots”); 14

- 2,9 s-nal nagyobb menetid6knek (jura) megfelel§ abszorpciés anomaliak; 15 - TEM

anomalidk hatéara;

16 —feltehetéen a vizlencsével kapcsolatos MT-anoméalidk: az 6sszegzett hosszirdny
vezet6képesség és a vertikalis latszolagos vezetdképesség megnovekedett értékeinek z6nai; 17
feltehet6en a gadz -viz hatadrral kapcsolatos MT-anomalidk; 18 a gaztarolé kiulsé konturja,
gravitdcios mérésekbdl; 19 a méasodrend( gravitdciéos zéndk hatara; 20 géz -viz kontaktus

valészin( hatéra

Puc. 1. CxemaTyeckas KapTa aHOMasbHbIX 30H Ha NoWajn uccnefoBaHWin B CONOCTaBAEHUN C
[AaHHbIMW TNy60KOro 6ypeHus
1— cTpaTtomnsornncel NOLOLIBbI NPOAYKTUBHOrO ropmsoHTa (V) rotepusckoro spyca; 2 —
30Ha MOBbILIEHHbIX 3HAYEHWA NapMeTPOB MOT/OWEHMNA, NPeSNOoN0XKMTENbHO CBA3aHHAA C
MENKUMW HapyLLeHWUsSMW, OrPaHNYMBAIOLWUMUN BOAAHYIO IMH3Y; 3 —30Hbl KPYMHbIX pa3fioMoB B
thyHaameHTe (no KMMMB); 4 - npegnonaraeMble TEKTOHUYECKME HapylleHns (AaHHble 3CM);
Ceiicmuyeckne npogmnu; 5 MOB; 6 - MOTT;

7- KMIB; 8 32nekTpo u rpaBnpasBefoyHble npoduau; 9 BHYTPEHHWI KOHTYp
rasoHOCHOCTW MO reofornMyeckuM gaHHbiM; 10 nonoca aHOMaNnbHO BbLICOKMX 3HAYEHWi
napameTpOB MOr/NOLWEHNSA, NPEANONOXNUTENBHO cBA3aHHas ¢ TBK; 11 - 30HbI MakCMManbHbIX
rpagveHToB (3MIM) napameTpoB NornoweHns, o6ycnosneH HeogHopogHocTAMM B nonoce MBK;
12 — nnowaab BOAAHON NIMH3bI; 13 — y4yacTKM aHOManbHON CTPYKTYpbl BONHOBOMO
ceiiCMMYecKOro nons («Nnockve NATHa»), XapakTepu3syoLWero roTepuBCKUA KOMMNIEKChI;

14 - 30HbI aHOManbHO BbLICKOrO NOFNOLLEHUS, BblfenseMble Ha BpemeHax 6onee 2,9 ¢ (topa);
15  rpaHuubl anekTpuyecknx aHomanuii 3CM; 16  30Ha MOBbILIEHHbIX 3HAYEHWIA
CYMMapHOW NpoL0NbHON NMPOBOAMMOCTU U BEPTUKANHBIX NPUPALLEHNI KaXyLencs

NPOBOAMMOCTU MO AaHHbIM MT3, NPCANONOXNTENHO CBSi3aHHasA C BOAAHOW NUH30M; 17
aHoManbHasa 30Ha napameTpoB MT3, BO3MOXHO cBA3aHHaA ¢ MBK; 18 - BHELWHWUA KOHTYp
He(hTEHOCHOCTN MO FPaBMMETPUYECKUM [aHHbIM; 19 — rpaHuubl rpaBUTaLnoHHbIX 30H I
nopagka: 20  BO3MOXHOe MPOJO/MKEHNE BHYTpeHHero koHTypa MBK Ha FOB nnowaam
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The results derived calculating V, values between two Neocomian horizons
Kxor- Kxh are of the greatest interest. Analysis of the WX) Kxor—Kxh curve
and its comparison with the geological data show that no distinct and reliable
correlation exists between velocity and section irregularities. For this bed within
field boundaries a zone of low Vkvalues turns out to be rather wide, with three
local maxima within it. The most well-defined maximum is attributed to the
water lens (Fig. 2); the nature of the other two maxima is unknown so far.

The \kdata fail to delineate clearly the gas—water interfaces as well. The
\f values tend to increase only at the southern end of the field.

Thus parameter (VY can hardly be a basic detector for identification of
section irregularities of interest under the given seismogeological conditions
(small pay zone thickness — not exceeding 25—40 m resulting in gross errors
in velocity measurements, comparable with expected anomalies of 0.5—0.6 km/s;
complex tectonic pattern of field and widely varying low velocity zone thickness,
etc.). The data of this analysis, however, should not be neglected when starting
complex data processing, since they make the statistical data set more complete.

Dynamic characteristics of reflected waves were studied by the corrected
amplitude time section (CATS) and by analysing the amplitudes and quasi-
periods for each horizon using a computer program. Analysis of corrected
amplitude time section data for the Neocomian horizons indicates with fair
certainty a water lens characterized by clearly visible general amplitude decrease
of the wave reflected from the top of the pay zone.

Amplitude decrease is particularly abrupt within loci confined to shear
zones. It is also quite distinct in the time section (Fig. 2). Summarized, the water
lens is characterized by sudden level changes over short intervals on records of
the reflected wave. Structural peculiarities of dynamic characteristics of waves
from the Neocomian horizons, found on corrected amplitude time sections,
conform fairly well with the calculated data on quantitative amplitude charac-
teristics. Within the water lens, for example, a reduction of 6—8 dB was
obtained for intensity of the wave from the top of pay zones and a significant
lengthening of quasi-periods. Distinct quasi-period lengthening was also record-
ed within the southern gas—water interfaces and outside the section contours.

To analyse and study the dynamic parameters of reflected waves we used
the computer program package “Command" for two types of seismograms, i.e.
for the standard time section and for the corrected amplitude time section. The
applied time window was 100 ms with 50 ms equalization in both directions
related to the interval centre-line corresponding to the time of the basic phase
of the horizon being analysed. As a result, the summarized dynamic parameter
(27) for the wave from the top of the pay zone made it clear that an anomalous
zone does exist within the water lens. The standard time section provided a
well-recorded minimum of the parameter E within this zone, looking like a long
band of negative values. The corrected amplitude time section also proved the
existence of this minimum but the anomalous zone is even more recognizable
by the dispersed values of the single and summarized parameters (Fig. 3). By
the minima of parameter E the off-contour parts of the gas field can be distin-
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guished with comparative certainty. Positive-to-negative transition of param-
eter values takes place in the vicinity of the gas—water interfaces.

The data of other geophysical methods are less informative but they
supplement and refine the seismic prospecting data to a fairly high degree. MTS
impedance curves, for example, have abnormal distortions within the water lens,
recorded in the form of local minima indicating a lower impedance zone
occurring on the section. In the field of vertical increments of apparent lon-
gitudinal conduction and in summarized longitudinal conduction the anomal-
ous zones are identified by the maxima of these parameters. A similar maximum
was recorded within the northern gas—water interfaces and outside the section
contours. Judging from the transient magnetotelluric sounding data, the water
lens coincides with the anomalous zone of the parameters (Fig. 3).

Fig. 3. Curves of geophysical parameters within the water lens (line B—B') as compared with
the seismic section and drilling results (along line A A")

1 boreholes; 2 marker horizons; 3 - resistivity; 4 layer velocity; 5 density;
interval velocity; 7 summarized dynamic parameter defined by standard time section (upper
mark) and by corrected amplitude time sections (lower mark); 8  increments of apparent
ongitudinal conduction (according to MTS); 9  pmax/*min curve (according to TEM); 10

supposed teectonic dislocations (from seismic data). Local zones identified by the results of areal
processing of the gravity data, showing; 11  maximum probable presence of gas; 12
maximum probable absence of gas; 13  equally possible presence or absence of gas.
14 Water lens; 15  gas field

3. dbra. A vizlencsét metsz6 vonalon (B bB') végzett geofizikai mérések, és az A A' vonalon
kapott furasi adatok 6sszehasonlitasa
1- furas;2 vezérszint; 3 - ellenéllas; 4 rétegsebesség; 5 - srlség;
6 intervallumsebesség; 7 - 0Osszegzett dinamikus paraméter, standard id6szelvény alapjan
(fels6 jel) és korrigalt amplitidoju id6szelvény alapjan (also jel): 8  a latszolagos ellenallas
longitudinalis novekményei (MTS-adatok). 9  pmax/*min-gérbc (TEM-mérések alapjan);
10  feltételezett tektonikus elmozdulasok (szeizmikus adatokbol). A gravitacids adatok teriileti
feldolgozasa alapjan azonositott lokalis zonak: 11 gaz el6fordulasanak maximalis
val6szinlisége; 12  gaz hianyanak maximalis valdsziniisége; 13  gaz el6fordulasanak és
hianyanak egyenl6 val6sziniisége. 14  Vizlencse; 15 - gdzmezd

Puc. 3. 'pathmkmn reouamyecknx napameTpoB B Npeaenax BOAAHOW NuMH3bI (MMHWA B B") B
COMOCTaBNEHUN C FNYBUHHLIM CEACMMUYECKMM pa3pe3oM U pesynbTaTaMu rny6oKoro GypeHus
(no nuHmmn A - A"

I rny6GoKMe CBKaXMHbI; 2 OMOPHbIe OTpaXarllme ropu3oHTbl. Fpadukn N3MeHeHUs ¢
rny6uHol: 3 3MeKTPUYECKOro CONPOTUBAEHUS; 4 MNacTOBOW CKOPOCTW; 5- MJOTHOCTU.
[patnkn reodumanyeckux napameTpoB: 6  WMHTEpPBaNbHOM CKOPOCTU; 7 - CYMMapHOro
OMHaMMYecKoro mapameTpa, OMpefe/leHHOro: BbICLIMWIA - MO CTaHAAPTHOMY BpPeMEHHOMY
paspesy, HU3KWiA - No BpeMeHHOMY pa3pe3sy COA; 8  npupalleHns Kaxyleiics npogonbHow
nposogumocTn (Mo MT3); 9 rpadmk {/ndp™in (no 3CM); 10  npeanonaraemblie
TEKTOHWYECKME HapyLlueHns (N0 AaHHbIM celicMopa3Befku). SIoKanbHble 30HbI, BblAe/NEHHbIE MO
pesynbTatam nnowagHoli 06paboTKM rpaBUMETPUUECKMX [aHHbIX, XapaKTepusytoLine:

11 BbICOKYH BEpPOSITHOCTb NPUCYTCTBUA rasa: 12 BbICOKYH BEpPOSTHOCTb OTCYCTBUS rasa;

13 paBHyl0 BEPOSTHOCTb MPUCYTCTBMS UM OTCYTCTBMA rasa. 14  O61acTb BOASHOIA
NWH3bI, 15 Mone rasoBoii 3anexm
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The data of high-facility gravitation studies enables the water lens and the
adjacent zone of layers dipping north in a monoclinal manner to be considered
as a unit, i.e. as a transition zone characterized by small-amplitude, sign-chang-
ing and not very extensive local anomalies most often recorded within small
structures with a hydrocarbon deposit. The not very extensive mosaic structural
pattern of local anomalous zones, the abrupt change of signs and the strike lines
of anomalies, etc. all point to the complex structure of the transition zone. Its
section may contain irregularities of various sizes and different in physico-geo-
logical characteristics. This concept is also confirmed by the distribution pattern
of anomalous zones identified by means of directed narrow-band reception
technique. The results produced after the data of high-facility gravitation pros-
pecting processed by different methods have made it possible to imagine that
the hydrocarbon deposit is not so widely spread over the transition zone but
restricted to some localities of near N—S strike.

5. Conclusions

The results allow the following to be stated:

a) The most imformative data for studying the water saturated lens and
reservoir contours are amplitude characteristics of reflections from the pay zone
boundaries and interval velocities.

b) The data of precision gravity and electric prospecting supplement the
seismic prospecting data and ensure more reliable identification of the water
saturated lens, and the gas—water and water—oil interfaces.

c) Reliable information on structural peculiarities of objects having com-
plex tectonic pattern can only be obtained by different geophysical methods and
by integration of all these methods.
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A GEOFIZIKAI KUTATASI ADATOK KOMPLEX ERTELMEZESE TAROLO-TIPUSU
ANOMALIAK KIMUTATASARA

R. G. BERZIN, E. A KOZLOV, O. A. POTAPOV, V. S. PAVLUSIN, Y. A. TARASZOV, S. S. CSAMO

A tanulmany egy Délnyugat-Tirkméniaban fekv6 szénhidrogén-leléhely példajan bemutatja
a geofizikai madszerek komplex alkalmazasanak hatékonysagat a tarold hatarainak kijel6lésében
és a benne elhelyezkedd vizlencsék lokalizalasaban. Jéllehet a legtobb informéaciot a szeizmikus
madszerek nyujtjak, a preciziés gravitacios és geoelektromos maédszerek hasznos kiegészit adatok-
kal jarulnak hozza a geoldgiai inhomogenitasok, a tarolokat jellemzd litofacies valtozasok megha-
tarozasahoz, valamint a gdz—viz és olaj—uviz hatarfeliiletek lokalizalasahoz.

KOMMNEKCHASA UHTEPMPETALMSA OAHHbBIX PA3SBELOYHOWN FEO®U3NKIN C
LIEENBbIO BbIAEEHA AHOMAJIbHbIX 30H

P . BEP3V/H, E. A. KO3/10B, O. A. MOTANOB, B. C. MABAYLWMWH, 0. A. TAPACOB, C. C. HAMO

Ha npumepe of4HOro M3 MeCTOPOXAeHUA yrnesogopogos HOro-3anagHor TypKMeHWM nok-
asaHa Lienecoo6pasHOCTb KOMMIEKCUPOBaHUA reo(u3Myecknx MeToA0B Kak AN YTOUHEHUS KOH-
TYPOB 3a/eXu, TaK W 41 BbIAB/EHNA B Npejenax 3TMX KOHTYPOB BOASAHbLIX /IMH3. XOTS Hanbonee
NH(OPMATMBHbLIM SBNAETCA MeTOA CeiicMOpasBefKW, HO MPU M3YYEHWU CNOXHOMOCTPOEHHbIX
00bEKTOB pasBefKW JONONHUTENbHYIO M Y4aCTO BaXHYHO YMIO AaéT BbICOKOTOYHAS FpaBUMeTpus n
aneKTpopasBefka. KomnnekcHasa UHTepnpeTaunsa faHHbIX pa3BefoyHOM reounsnkm obecneynsaet
NOBbILEHNE HALEXHOCTW BbISBIEHNA HEOAHOPOAHOCTEN re0NorMyYeckoro paspesa, 06Hapy>eHus
30H NUTO-(halmanbHOro 3amelleHns Konnektopos, MBK n HBK.
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Fig. 3. Division of a seismic section of the Fedorovskaya area into seismic sequences

3. dbra. A Fedorovszkaja teriilet szeizmikus szelvényeinek felosztasa szeizmikus rétegsorokra
1—A PALEO-MEDENCE FEJLODESENEK SZAKASZAI; 2—rétegsorok; 3—differencialt
belsd szerkezetii fed6 (Pokur Formacid, Csernorecscnszki rétegek nélkiil); 4—a paleo-medence
apti-cenomaniai felt6lt6dése; 5—fedGréteg differencialatlan szckezettel, Csernorecsenszki rétegek,
Alimka Formécio; 6—a klinoform osszlet shelf-része, Vartovo Forméacio; 7—nokom. A
nem-kompenzalt medence oldalirdny( feltdltédése; 8—a klinoform dsszlet medence-része; 9—a
zavartalan szedimentaci6 kés6 jura szakasza (Bazsenovo formacio); 10—jura, a feltélt6dés
kezdeti szakasza (Tyumeni Formacid); 11—ALTALANOS KIEMELKEDES,
KONTINENTINALIS LEPUSZTULAS; 12—paleozods metamorfitok

Puc. 3. BblaeneHve cejMeHTaLMOHHbIX CEACMUYECKMX KOMMEKCOB HA BPEMEHHOM paspese
®efopoBCKoit nnowaam_
1—OCHOBHBIE 3TAMMbI PA3BUTUA MANEOBACCENHA; 2—KoMneKcbl; 3—MNOKPOB C
AndhepeHLMPOBaHHbIM BHYTPEHHUM CTpPOeHHWeM, MoKypckas cBuTa 6e3 YepHOPeUueHCKoM
TONMWM; 4—anT-CEeHOMAHCKMIA 3Tan KOHEYHOro 3anofiHeHUs naneobacceiiHa; 5—MoKpoB ¢
HenphepeHLMPOBaHHbIM BHYTPEHHUM CTPOEHMEM, YepHOPEYEHCKas TO/LLA, albIMCKas CBUTA;
6—nNoKpoB — LenbMoBas YacTb KAMHO(POPMbI, BAPTOBCKAs CBWUTA; 7—HEOKOMCKMIA 3Tan
6OKOBOr0 3anofIHEHUS HEKOMMEHCMPOBaHHOW BNafuHbl; 8—fenpeccnoHHas YacTb KAMHOGMOPMbI,
MErVOHCKas CBUTA; 9—TO03AHEIOPCKMIA 3Tan ycrnokoeHns (BaxeHOBCKas cBuTa); 10—topcKuii
aTan HavanbHoro 3anonHeHus (TiomeHckas cauTa); 11 OBLLEE BO3AbIMAHUE,
KOHTUHEHTANIbHAA OEHYOALIVA; 12—naneo30iicknii NepexofHbIii aTax



