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Abstract—The paper presents the results of 2D inversion of deep magnetotelluric (MT) and magnetovaria-
tional (MV) soundings along the Naryn Line. The method of partial (sequential) inversions is used. Accord-
ing to this method, at the first stage, magnetovariation responses are used for the localization of deep anom-
alies of electrical conductivity, and then the magnetotelluric sounding data are invoked to refine the structure
of the host medium and the structural details in the upper part of the section. It is shown that this approach
enables one to estimate the informativeness of separate components of the electromagnetic field, to reduce
the distorting influence of the near-surface geoelectric inhomogeneities, and to increase the stability of the

final solution of the inverse problem.
DOI: 10.1134/S1069351310080069

INTRODUCTION

The first experiments on the sequential interpreta-
tion of magnetotelluric (MT) and magnetovariational
(MYV) soundings in the Tien Shan date back to 1988—
1990, when a team of scientists within the Electro-
magnetic expedition of the Institute for High Temper-
atures of the Russian Academy of Sciences and the
Moscow State University constructed geoelectric sec-
tions along three profiles intersecting the folded
mountain structures of the Central Tien Shan in the
near-meridional direction. The construction of these
cross-sections was based on the MV data, which in the
low-frequency range were free from the distortions
caused by near-surface inhomogeneities [ Trapeznikov
et al., 1997]. The data recorded by the digital electro-
magnetic prospecting system CES-2 at more than a
hundred sounding points were analyzed. Model calcu-
lations were performed with the program based on the
finite element method [Wannamaker et al.,1987], and
the model parameters were chosen intuitively by hand.
In that work, several dozens of models had to be tested
until a good fit of the model to the observed data was
attained. At the same time, the results of electromag-
netic soundings were compared with the seismic
tomography data. The comparison showed that the
reduced electrical resistivity of crustal blocks corre-
lates with the reduced seismic velocities and with the
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increased attenuation of seismic waves, which testifies
for the fluid nature of the coinciding geoelectric and
seismic anomalies [Kissin and Ruzaikin, 1997].

In the following years, the electromagnetic obser-
vations in the Tien Shan were significantly expanded.
At this time, new methods for computer-aided inver-
sion appeared. For the interpretation of the accumu-
lated data, a research team was organized. The team
called the NARYN working group included scientists
from the Bishkek Scientific Station of the Russian
Academy of Sciences, from the GeoElectromagnetic
Research Centre of Schmidt Institute of Physics of the
Earth, Russian Academy of Sciences (GEMRC IPE
RAS) and from Moscow State University. The main
objectives of this working group were to construct the
geoelectric section of the Central Tien Shan from the
entire set of MT and MV data along the Naryn Line
(which is the most representative profile in terms of
the density of observations) and to improve the meth-
odology for interpretation of the deep sounding data in
quasi-2D media with a complex structure.

We intended to present the results obtained by the
NARYN working group in three papers. The first work
of this cycle [Berdichevsky et al., 2010] describes the
results of the advanced structural analysis of the entire
set of MT and MV responses obtained along the Naryn
geotraverse within a wide range of periods. In that
paper the distortions of these responses caused by the
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surface and the deep 3D inhomogeneities are evalu-
ated, and the segments of the profile and the intervals
of periods that are most favorable for 2D interpreta-
tion of the data are identified.

The present paper is the second work of the
planned cycle. The purpose of the present paper is to
construct a simple and at the same time stable blocky
geoelectric model along the entire profile from the
results of the long-period soundings only. In addition
to the observations conducted with the CES-2 and
Phoenix instruments, 19 deep five-component MT
soundings in the interval of periods 0.1—401000 s were
carried out using the LIMS instrumentation (14 in the
territory of Kyrgyzstan and five in northern China).
The arrangement of the points of deep sounding is pre-
sented in the work [Berdichevsky, 2010].

It is worth noting that the method of sequential
interpretation of MT and MV responses was inten-
sively developed when constructing the geoelectric
model of the Cascadia subduction zone in the course
of the joint work of the scientists from Moscow State
University, the Shirshov Institute of Oceanology of
RAS, and the GeoElectromagnetic Research Center
of IPE RAS under the EMSLAB international project.
In these studies, in particular, the efficiency was dem-
onstrated of the approaches to the interpretation of
quasi-2D data, based on the sequential 2D inversions
of their separate components with the priority given to
the MV responses and the impedance phases [Var-
entsov et al., 1996; Vanyan et al., 1997; 2002]. The effi-
ciency of the method of sequential partial inversions is
shown on a number of model and practical examples
in [Berdichevsky, et al., 2003] and further investigated
in the monograph by Berdichevsky and Dmitriev
[2009]. This method is based on the detailed account
of the differences in the sensitivity of the responses of
the electromagnetic field to deep and surface conduc-
tors. The process of inversion is subdivided into three
stages. At the first stage, the inversion of the MV data
(the components (Re, Im) of the tipper W) is con-
ducted; at the second stage, the inversion of the longi-
tudinal phases of impedance (p” is carried out; and at
the third stage, the inversion of the transverse ampli-
tude and phase data (p*, ¢*) is performed.

It was important to apply this simple but very effi-
cient method in the severe conditions of the Central
Tien Shan and to obtain a reliable model as the basis
for the subsequent more detailed solutions to the prob-
lem of 2D inversion of the joint MT/MYV data ensem-
ble [Sokolova et al., 2007; 2008] in the scope of the
general approach presented in the works [Varentsov,
2002; 2007]. This study had a substantial foundation:
in the work [Berdichevsky et al., 2003], the specificity
of the application of the technique of sequential partial
inversions for the interpretation of the synthetic data
in the “Naryn”-type model has been already analyzed.
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In the first part of the present paper, we show the
results of the preliminary study of the data to be inter-
preted, which lie beyond the scope of the systematic
analysis of their accuracy and dimensionality con-
ducted in [Berdichevsky et al., 2010]. In the second
part, the results of the inversion of the MV data (tip-
pers) with the aid of the smoothing REBOCC algo-
rithm [Siripunvaraporn and Egbert, 2000] are
described. In the most important third part of the
work, we present a series of the geoelectric models
yielded by sequential partial inversions according to
the INV2D algorithm [Varentsov, 2002; 2007], first for
the MYV data and then for the different impedance
components.

Unfortunatelyy, M.N. Berdichevsky had passed
away when the work on this manuscript was still far
from complete. We realize that with his participation
the presentation of the obtained results would have
been more comprehensive, precise, and vivid.

1. PRELIMINARY ANALYSIS
OF THE MT/MV DATA

Validity Test of the Impedance Dispersion Relations

Before we proceed to interpreting the data, it is
necessary to estimate their quality and, in particular,
to check whether the impedance dispersion relation-
ships hold. The dispersion relations between the
apparent electrical resistivity (p) and the impedance
phase () are valid in a 1D (horizontally layered) and
2D (in the case of H-polarization of the field) media
[Weidelt, 1972; Berdichevsky and Dmitriev, 1991]. In
the 2D case of E-polarization they are violated in
rather rare situations such as a sounding in deep can-
yons and deep floor surveys in the region of the coast
slope [Alekseev et al., 2009].

For 14 soundings on the Kyrgyz part of the profile,
the accuracy of the fulfillment of the dispersion rela-
tions was examined: conversion of p into ¢ and vice
versa was carried out for the data corresponding to the
longitudinal and transverse polarization of the field.
Since the measuring axes of the soundings are oriented
along the geomagnetic meridian (the x axis is oriented
northwards) and the latitude (the y axis is oriented
eastwards), and the strike of the deep geoelectric
structures is close to the latitudinal direction, the ini-
tial curves p,,, and p,, were taken as the transverse and
longitudinal curves, respectively. The calculations
were performed using the computer program devel-
oped by Pokhotelov [Berdichevsky and Pokhotelov,
1997] in the interval of periods 1—10*s. The dispersion
relationships are fulfilled with acceptable accuracy for
almost all the soundings considered, which is evident
in Fig. 1, where the initial phases are compared with
the phases recalculated from the apparent electrical
resistivities. Discrepancies are observed only at long
periods, which is due to the uncertainties in the data
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Fig. 1. Results of recalculation of the curves of apparent electrical resistivity into the phase curves for two field polarizations: the
top row corresponds to the transverse polarization, the bottom row corresponds to the longitudinal polarization, the solid lines
show the observed data, and the dotted lines show the calculated data.

T=1600s

Fig. 2. Polar diagrams of impedance and tipper obtained
from the CES-2 observations along the Naryn Line [Ber-
dichevsky and Dmitriev, 2009], the numbers inside and
near the polar diagrams designate the numbers of the
sounding points.

extrapolation when calculating the dispersion inte-
grals. Only at point 404, in periods up to 100 s, notice-
able misfits between the observed and the calculated
curves are observed.
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Estimates of the Dimensionality
and the Strike of Deep Structures

The detailed analysis of the invariant parameters of
the MT/MYV responses that characterize the dimen-
sionality of the geoelectric medium and the strike of
the predominant structures is carried out in [Ber-
dichevsky et al., 2010]. Special attention was paid to
obtaining estimates that are free from the distorting
influence of near-surface inhomogeneities. It is shown
that the impedance amplitudes experience strong
static distortions throughout the entire range of peri-
ods. The longitudinal phases are substantially less dis-
torted. The influence of sedimentary troughs on them,
as a rule, is terminated at periods of a few hundreds of
seconds. The analysis of the induction vectors and the
parameters of asymmetry (skew) for the different
MT/MYV responses indicates that over the entire pro-
file (especially in its northern part, points 405—414)
the data exhibit rather stable quasi-two-dimensional-
ity, which is complicated in some components and
within particular sections of the profile by the static
effects caused by the near-surface structures and by
the upper-crustal 3D inhomogeneities.

We will expand this analysis by the examination of
MT and MV polar diagrams, following the monograph
[Berdichevsky and Dmitriev, 2009]. The polar dia-
grams of several components of the impedance and the
tipper along the Naryn Line for the period of 1600 s are
presented in Fig. 2. These diagrams are plotted
according to the results of the early observations with
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Fig. 3. Geoelectric section along the Naryn Line, from the results of inversion of the MV data (W) with the aid of the REBOCC

program; the contours of electrical resistivity are given in {2 m.

the CES-2 instrumentation and they serve as an addi-
tional demonstrative illustration to the basic conclu-
sions of the work [Berdichevsky et al., 2010].

The impedance diagrams of |ny | and |Zxx| show
no distinct regular pattern in the changes of the shape
and orientation along the profile. The |argZ, | dia-
grams are more immune to near-surface distortions.
At many points they are elongated in the submeridi-
onal direction, following the near-latitudinal strike of
the regional 2D structures. The amplitude diagrams of
the tipper are most informative. At all points of the
profile, the diagrams are eight-shaped with rather
small waists; they are oriented in the near-meridional
direction, which is distinctly indicative of latitudinally
striking regional quasi-2D structures.

Thus, both the new long-period LIMS data and the
old CES-2 data convincingly evidence that in the con-
ditions of the Central Tien Shan the most informative
components of the data (primarily, the MV responses
and the impedance phases) can be interpreted quite
well in the class of 2D models.

2. PRELIMINARY SMOOTHED
2D INVERSION OF MV DATA

Before conducting the sequential inversion in the
block-type model, the smoothed 2D inversion of the
long-period MV data was executed according to the
REBOCC program [Siripunvaraporn and Egbert,
2000]. Here, our purpose was to show the informative-
ness of the tipper data W, with the minimal prior
assumptions introduced in the parameterization
scheme of the geoelectric model. In order to study the
most interesting sections of the profile (the fault zone
of the Nikolaev Line and the Atbashi-Inylchek fault)
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in finer detail, the CES-2 data at points 165 and 174
were additionally invoked.

Two start models were examined: the uniform half-
space and five-layer horizontally stratified model. In
the layered model, the first layer modeled a sedimen-
tary-volcanogenic cover (p; ~ 100 Q m, A, ~ 1 km); the
second layer reproduced a poorly conductive upper
crust (p, ~ 1000 QQ m, 4,~30 km); the third layer repre-
sented a conductive crustal layer (p; ~ 50 Q m,
h; ~ 25 km); the fourth layer simulated a poorly con-
ductive upper mantle (p, ~ 500 Q m, A4 ~ 90 km); and
the fifth layer simulated a well conductive mantle (ps =
50 Q m). The parameters of the layers are borrowed
from the works [Trapeznikov et al., 1997; Berdichev-
sky and Dmitriev, 2002].

The calculations showed that if there is no conduc-
tive layer in the initial model, in the resultant model
this layer does not form a unified continuous structure,
but appears as several isolated spots. The most striking
result was obtained in the inversion of the Re W,,com-
ponent in the interval of periods from 25 to 1600 s with
the horizontally layered medium used as the start
model. The resultant geoelectric section down to a
depth of 100 km is shown in Fig. 3. Here the crustal
conductive layer that was discerned in the initial model
at a depth of 30—60 km is imaged in much finer detail;
it subsides from the south to the north and presumably
thins out to the north of points 412—414. The layer is
laterally inhomogeneous: the -electrical resistivity
decreases from the initial level of 50 QQ m to below
10 Qm. Also, the conductive vertical zones are
revealed, which connect the crustal conductor with
the sedimentary cover. These zones are confined to the
set of deep faults near point 405 (the Nikolaev Line),
points 603—605 (the edge faults on the north of the
Tarim Basin), and point 410 (the North Tien Shan
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Fig. 4. Geoelectric model along the Naryn Line, according
to the inversion of Re W, and Im W, using the INV2D
program: (a) the initial solution, (b) the solution with the
detailed representation of the upper mantle; at the top, the
profile plots of the observed and model data are given for a
period of 1024 s. Hereinafter the following designations are
used: the solid line depicts the observed data, the dotted
line depicts the model data, the numbers in the rectangles
on the bottom designate the average value of the electrical
resistivity of blocks in Q2 m; Al stands for the Atbashi-Inyl-
chek fault, LN stands for the Nikolaev Line, and NT
stands for the North Tien Shan fault.

fault). It is important to emphasize that the tipper
inversion not only localizes the deep anomalies of
electrical conductivity, but also refines the layered
structure of the host medium; in particular, an
increase in the electrical resistivity of the upper crust
from the Nikolaev Line northward is revealed.

3. SEQUENTIAL BLOCKY INVERSION
OF MT/MV DATA

At this stage, a sequence of 2D inversions of
MT/MYV data is conducted in the class of blocky mod-
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els with fixed geometry with the use of the INV2D
algorithm [Varentsov, 2002; 2007]. In this algorithm, it
is possible to choose different schemes of the model’s
parameterization; the scheme with the fixed geometry
is the simplest one. When conducting a block type
inversion, it is important that the size and the geome-
try of blocks are adequately specified. When con-
structing the interpretation model, we took into
account the a priori data about the structure of the
region and the results of the preliminary smoothed
REBOCC inversion. The model was partitioned into
blocks in accordance with the guidelines presented in
[Dmitriev, 1987; Berdichevsky and Dmitriev, 1991;
2002]. The interpretation model, on the one hand,
should reflect all the essential features of the section
and, on the other hand, should be sufficiently simple
to provide practical stability of the solution of the
inverse problem. Therefore, the regions with expected
sharp changes in the electrical conductivity were par-
titioned into blocks in greater detail, while the regions
with slightly changing electrical conductivity were
represented by the larger blocks. Thus, we obtained an
initial model composed of 125 blocks, whose resistivi-
ties were to be optimized. The problems of modeling
EM fields were solved on a finite-difference grid con-
taining 90 x 44 nodes.

The MV and MT data in the obtained model was
interpreted using the sequential partial inversions
technique. The process of inversion includes four
stages.

Inversion of MV Data (Re W,, and Im W,,)

The initial model of inversion was a uniform half-
space with an electrical resistivity of 1000 QQ m. Parti-
tion of the model into blocks was carried out as fol-
lows. The modeling region in the Earth was divided
into 10 layers; each of the 5 upper layers (down to a
depth of 75 km) was divided into 23 blocks; the 2 next
layers (down to a depth of 200 km) were divided into 4
blocks, and the lower basement (below 200 km) was
composed of 2 blocks.

First of all, we had to determine the period starting
from which the tipper becomes free from the influence
of the near-surface inhomogeneities. The results of the
structural analysis of MV responses, given in the first
paper of the cycle [ Berdichevsky et al., 2010], and also
a number of tentative inversions for different intervals
of periods, allowed us to infer that the best results
characterized by the smallest misfits are obtained for
the interval of periods 724—4096 s. In shorter periods,
the influence of near-surface inhomogeneities
remains essential, whereas in longer periods the effects
of the heterogeneity of the external source appear.

The model obtained from the inversion of Re W,
and Im W, is presented in Fig. 4a. We note that in this
case with no a priori assumptions at all, the inversion
of the MV responses alone recognizes all the main
structural elements of the medium in the initial model
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of the uniform half-space. The heterogeneous upper
layer, which reproduces the sedimentary cover; four
local conductive zones in the upper crust confined to
the North Tien Shan fault (points 409—410), to the
fault zone of the Nikolaev Line (point 405), to the
Atbashi-Inylchek fault (point 403), and to the north-
ern edge of the Tarim Basin (points 603—605); and the
horizontally inhomogeneous crustal conducting layer
at a depth of 20—55 km and a step in the asthenosphere
at a depth 100—200 km below the Nikolaev Line are
distinctly identified.

This model ensures quite satisfactory agreement
between the model and the observed data in the entire
interval of periods considered: the misfits do not
exceed a few percent (Fig. 4a, top panel).

Some features of the constructed model seemed
doubtful; therefore, we carried out two additional
experiments.

Check for the Presence of Poorly Conductive Sectors
in the Crustal Layer

The results of inversion showed that the conductive
layer in the crust in some regions of the profile (under
the Nikolaev Line and the North Tien Shan fault)
contains high-resistivity blocks. In order to prevent a
noticeable increase in the data misfits, attempts were
made to replace the nonconductive blocks by those
with higher conductivity, taking into account the
equivalence principle. For eight blocks in the base-
ment of the Nikolaev Line, the average electrical
conductivity and the corresponding average electri-
cal resistivity (Puyerage) Were calculated; then, the val-
ues of resistivity of all the remaining blocks were
fixed, and only these eight blocks were optimized
(Pinitial = Paverage)- 1 he same procedure was applied to
the blocks in the basement of the North Tien Shan
fault.

The results showed that in the region of the
Nikolaev Line, the poorly conductive blocks disap-
pear; moreover, the total misfit of the model does not
substantially increase, while the electrical resistivities
at the basement of the North Tien Shan fault remain
increased (100—200 © m). This result to some extent
agrees with the conclusions of the paper [Trapeznikov
et al., 1997] about the fact that in the northern part of
the profile, the electrical resistivity of the crustal con-
ductor increases, although in our model this increase
cannot be called monotonic and smooth.

Check for the Presence of a Step in the Asthenosphere

The upper-mantle layer at a depth of 100—200 km
was divided into a larger number of blocks than the
amount of blocks in the initial model, and an inversion
was carried out, in which the result of the previous
inversion was taken as the initial model. This inversion
revealed the lateral heterogeneity of the upper mantle
containing conductive blocks that tend toward the ver-
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model longitudinal phases are presented for a period of
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tical crustal conductive zones in the central part of the
profile. This model (Fig. 4b) can be considered as the
final one in the process of the tipper inversion.

Inversion of the Longitudinal Phases of Impedance

The results of the tipper data inversion were used as
the initial model in the i mvers1on of the phases of lon-
gitudinal impedance ((p ) At the preliminary stage of
the analysis, we made sure that the dispersion relations
between the modulus and the phase of impedance hold
in most cases. Therefore, we abandoned using the stat-
ically distorted longitudinal amplitude curves and
confined ourselves to the inversion of the phase data
alone.

Calculations were carried out for two intervals of
periods. First, the inversion of longitudinal phases ¢ 1
was conducted in the same interval as the inversion of
tippers. However, the phases only slightly vary within
this interval, and the result of the inversion turned out
to be almost the same as in the case of the tipper inver-
sion; the only distinction is that the contrast of resis-
tivities of the mantle blocks increased. In the extended
range of periods (22—4096 s) we obtained the model
shown in Fig. 5. In this model, all the main structural
elements are identified as distinctly as in the case of
the inversion of tippers. Here, with the use of the lon-
gitudinal phases it was possible to correct the shape of
the near-vertical conductors (the tipper inversion
imaged these structures as overelongated in the hori-
zontal direction). The electrical resistivity of the
blocks located above the crustal conductive layer at a
depth 10—20 km also decreased. This might be associ-
ated with the presence of the other relatively small
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Fig. 6. The final block geoelectric model along the Naryn
Line yielded by the sequential partial inversions.

conductive structures in the solid crust above the con-
ducting layer, which appear in such a smoothed form
due to the large sizes of the blocks being optimized.

At the same time, we failed to fit the minimum of
phase data at periods 256—1024 s at point 404. We
recall that in this region of the profile, the dispersion
relations were also violated. Possibly, this is connected
with the presence of a deep 3D heterogeneity in the
geoelectric cross-section, which hampers the 2D
selection of data.

Refinement of the Electrical Resistivity of Sediments
and the High-Resistivity Part of the Earth’s Crust
According to the Transverse Impedance Data

The next stage involved the use of the transverse
phase and amplitude curves for refining the electrical
resistivity of sediments and the upper part of the
Earth’s crust. The output model of the inversion of
longitudinal impedance phases (Fig. 5) was taken as
the initial model, and only those blocks were opti-
mized that represented the sediments and the high-
resistivity regions of the Earth’s crust at a depth of
20 km, as well as the blocks in the upper parts of the
Nikolaev Line and the North Tien Shan fault at a
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depth of 1 to 5 km. Calculations in the case of
H-polarization allowed us to refine the electrical resis-
tivity of the solid crust (in the northern part of the pro-
file it is higher than in the southern part), and also to
show that the crustal anomalies of the Nikolaev Line
and the North Tien Shan fault are connected with the
sedimentary deposits and can serve as the channels for
the electric current to flow from the deep conductive
layers into the near-surface layer.

4. CONSTRUCTION OF THE GENERALIZED
FINAL MODEL AND VERIFICATION
OF ITS RELIABILITY

From the results of sequential inversions, a series of
models is obtained that exhibit the same common fea-
tures but somewhat differ from each other in several
details. These models were compiled into a general-
ized final model using the following procedure. The
model obtained from the transverse impedance data
was somewhat corrected to provide fuller consistency
of the entire set of the inverted data. The model resis-
tivities were corrected taking into account the infor-
mativeness of the blocks under a permanent moni-
toring of misfits. The obtained model is presented in
Fig. 6.

Next, we tested the significance of the model com-
ponents in nearly the same way as it was done when
constructing the final model in the method of sequen-
tial inversions in the EMSLAB experiment [Vanyan
et al., 2002]. We removed the individual key structures
(the Nikolaev Line, the Atbashi-Inylchek fault, the
vertical conducting zone in China, the North Tien
Shan fault, and the crustal conducting layer) one-by-
one from the model and compared the misfits
obtained before and after these changes. We saw that
once any of these elements of the model was removed,
the misfits appreciably increased. Only with the elim-
ination of the conductive blocks corresponding to the
Atbashi-Inylchek fault, the misfits increased insignifi-
cantly. The only element not confirmed by this test was
the steps in the asthenosphere.

CONCLUSIONS

With the method of sequential partial inversions, it
turned out possible to reconstruct the geoelectric sec-
tion of the medium along the Naryn Line with suffi-
cient reliability. All the main deep structures of the
region intersected by the profile, namely, the North
Tien Shan fault, the fault zone of the Nikolaev Line,
the Atbashi-Inylchek fault, and the northern edge
zone of the Tarim Basin, are present in this section.
The crustal conductive layer with laterally varying
electrical conductivity was confidently identified
within the depth interval of 20—55 km. This layer is
traced practically along the entire profile, and only on
the north of the region it disappears at points 412—414.
The data speaking for the heterogeneity of the con-
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ductive asthenosphere are obtained, although they
need further verification.

It is shown that the MV parameters (Re W, and
Im W) contain almost complete information about
the deep section and their inversion yields the models
that are very close to the final generalized model. This
result illustrates the conclusions of the work [Ber-
dichevsky et al., 2003] regarding the informational
equivalence of the ideal impedance and tipper data in
2D media and agrees with the results of the synthetic
MT/MYV data inversion in the 2D block models [Var-
entsov, 2002; 2007]. Thus, the inversion of the tipper
data in the complex quasi-2D geoelectric environ-
ment can provide a firm basis for further refining esti-
mates yielded by the inversion of the phase impedance
responses and selected components of the apparent
electrical resistivity.

It is worth noting that the confinement of the
model class by the models with fixed geometry and
sufficiently large-scale blocks facilitates the stable
solution of the inverse problem due to the compact-
ness of the vector of the parameters to be optimized.
Here, the choice of the optimized blocks substantially
influencing the set of the interpretation data becomes
an additional tool stabilizing the solution and allowing
for a priori information. Naturally, in this case, the fit-
ting accuracy suffers; however, in practice the stable
solution with moderate resolution is preferable to a
detailed but unstable one. Therefore, the method of
sequential inversion, even in the rather simple form in
which it is presented, is of course useful for the solu-
tion of an inverse problem in the regions with a com-
plex geoelectric structure.

At the same time, one should not suppose that the
almost similar compromise between the stability and
the detailedness of the inverse problem’s solution can-
not be attained either in the simultaneous joint inver-
sion of the entire set of MT/MYV data or with the com-
plicated parameterization of the model. For the
applied INV2D algorithm, using the robust metrics of
the misfit functional, the inconsistencies that are pos-
sible in the inversion of the multicomponent data can
be efficiently resolved. In [Varentsov, 2002; 2007], the
examples of the synthetic data inversion in rather
complicated block models are presented, in which the
solution’s quality of the joint multicomponent inver-
sion is close to the quality of the solution in case of
sequential inversion. A striking example of the effi-
ciency of joint multicomponent inversion conducted
in the multi-window scanning mode in the INV2D
algorithm is the inverse problem’s solution for the syn-
thetic data in the extremely complex 2D model repro-
ducing the geoelectric section of the junction zone of
the Precambrian and Paleozoic Platforms in the Polish
Pomerania [Varentsov et al., 2007].

In the next paper of this cycle, which is now being
prepared for publication, we will show in detail the
benefits of the application of the new possibilities of
the INV2D algorithm mentioned above in the case of
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inversion of the set of MT/MYV data on the Naryn
Line, and how the results of the sequential partial and
the joint multicomponent inversions will be compared
in the very complex highland conditions of the Central
Tien Shan. The preliminary results of this research
have been already presented in [Sokolova et al., 2007;
2008]. This analysis will allow us to formulate more
specifically the rational strategy for the interpretation
ofthe quasi-2D MT/MYV data in the conditions typical
for high-mountain orogens.
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