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The authors have constructed models featuring seismic P-wave velocity distribution in
the upper mantle beneath oceanic, continental and transition regions, such as mid-ocean
ridges, basins, trenches, island arcs, and back-arc troughs, Atlantic transitional zones,
flanking plateaus of mid-ocean ridges, platforms, geosynclines, rifts, recent activation
zones. The models are in agreement with the deep-seated processes in the tectonosphere
as predicted in terms of the advection-polymorphism hypothesis. The models for areas
of island arcs and coastal ridges are similar to those for alpine geosynclines disturbed
by recent activation. The models for areas of mid-ocean ridges and back-arc troughs
are identical. They fit the pattern of recent heat-and-mass transfer in the case of rifting,
which, given the basic crust with continental thickness, leads to oceanization. The model
for the basin reflects the effect of thermal anomalies smoothing beneath mid-ocean ridges
or back-arc troughs about 60 million years later. The model for the trench and flanking
plateau reflects the result of lateral heating of the mantle's upper layers beneath the qui-
escent block from the direction of the island arc and basin (trench) and mid-ocean ridge
and basin (flanking plateau).

A detailed bibliography on regions covered by studies was presented in the authors'
earlier publications over past eight years. There are quite significant differences between
models for regions of the same type that are described in publications of other authors.
This is largely due to the fact that individual authors adopt a priori concepts on the veloc-
ity structure of the upper mantle.

High variability of seismic P-wave velocities within the subsurface depth interval has
been detected as a result of all sufficiently detailed studies. This variability is responsible
for the sharp increase in the scatter of arrival times of waves from earthquakes at small
angular distances. The corresponding segments of travel-time graphs were simply ignored,
and the graphs started from about 3° after which the scatter of arrival time acquired a
stable character. Accordingly, velocity profiles were constructed, as a rule, starting from
depths of about 50 km. The constructed velocity profiles vary little from region to region
with the same type of endogenous regimes. This enables us to maintain that the models
represent standard (typical) V distributions in the mantle beneath the regions, just as
presumed in terms of the theory.
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Introduction. A generalization of the geo-
logical and geophysical information pertain-
ing to continents, oceans and ocean-to-con-
tinent transition zones that was performed,
in particular, by [Gordienko, 2010, 2012, 2015
and others], reveals that the said informati-
on isinsufficient to ensure well-grounded ve-
rification of hypothetical schemes of the deep-
seated processes in the tectonosphere of the
regions in question. In this specific case, we
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are talking about schemes conforming to the
advection-polymorphism hypothesis. The
situation may be rectified, to a certain extent,
with the help of velocity models constructed
for the upper mantle beneath those regions,
which are known for their often elevated se-
ismicity and are equipped with a rather exten-
sive earthquake monitoring system. Even the
construction of one-dimensional P-wave velo-
city (Vp) distribution with depth, although not
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reflecting sufficient detail, could enable us to
gain insight into the main patterns of heat-
and-mass transfer in the upper mantle ridges
(MOR), oceanic basins, deep-water trenches,
island arcs (in these authors' opinion, also co-
astal ridges as their equivalent. Of particularly
great interest would be a comprehensive set
of such models for seismically unstable mid-
ocean ridges and back-arc troughs (BAT), al-
pinerifts and geosynclines, platforms and zo-
nes of recent activation.

Velocity profiles constructed for many such
regions have been reported in publications, but
that information tends to be inconsistent (see
below) or is limited to a priori concepts, such
as, for example, on the absence of velocity vari-
ations with regard to the AK135model [Gudun-
dsson, Sambridge, 1998 and others] at depths
of the upper mantle's lower portion, and so on.

The most promising, in our opinion, is an
operation being planned for island arcs, al-
pine rifts and geosynclines with the use of
particularly dense seismic observation net-
works. Hypocenters of many earthquakes be-
neath territories and off-shore expanses in
those regions are located at relatively shal-
low depths in the mantle's upper horizons.
They may provide valuable material for the
constructions being planned. Yet, we are also
aware of possible complications due to the
extremely irregular distribution of seismic wa-
ve velocities in the subcrustal portion of the
tectonosphere [Nizkous et al., 2006 and oth-
ers]. Despite these reservations, however, the
goal may still be achieved.

In the authors' opinion, island arcs are not
oceanic formations proper: They are Alpine
geosynclines similar to those on continents.
This conclusion is also corroborated by seis-
mological data [Gordienko, 2016 and others].
Yet, the arcs are part of a system of structur-
es in the active zone of continent-to-ocean
transition. Back-arc troughs are often located
closer to the continent and their crustis in a
state of nearly complete oceanization. For
that reason we added island arcs to the list of
regions separately to be explored. After we
study them and gain experience, it will be
easier to proceed to the construction of mantle
models for other regions.
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We have constructed models featuring se-
ismic P-wave velocity distribution in the up-
per mantle beneath oceanic, continental and
transition regions, such as mid-ocean ridges
(MOR), basins, trenches, island arcs, and
back-arc troughs (BAT), atlantic transitional
zones, flanking plateaus (FP) of MORs, plat-
forms, geosynclines, rifts, recent activation
ZOnes.

A detailed bibliography on regions cover-
ed by studies was presented in the authors' ear-
lier publications over past eight years [Gordi-
enko, Gordienko, 2012, 2015a, b, 2016a—-c,
2017a, b, 20184, 20204, b, 2021; Gordienko et
al., 2020 and others].

A priori data on velocity profiles for the
upper mantle. Continents, oceans and active
margins have been covered fairly well by seis-
mological studies [Fukao, 1977, Gudmunds-
son, Sambridge, 1988; Sergeev et al., 1992;
Kennett et al., 1995; Pavlenkova et al., 1993;
Pavlenkova, Pavlenkova, 2006; Walck, 1985;
Zhao et al., 1999; Hansen, Ratchkovski, 2001;
Romanowicz, 2003; Gontovaya, Gordienko,
2006; Feng et al., 2007; Jiang et al., 2009; Chu
etal., 2012 and others]. There are, however,
quite significant differences between models
forregions of the same type that are described
in the publications listed above. This is largely
due to the fact that individual authors adopt
a priori concepts on the velocity structure of
the upper mantle. For a geological interpreta-
tion of velocity profiles to be accurate, they
must be presented in absolute values of V.
For that reason, we ignored models based
on anomalous values if the authors failed to
provide information on the relevant profiles.

Two groups of models can be identified:
The first group always displays a sharp ve-
locity contrast at a depth of about 400 km;
this element is absent from the second group
(Fig. 1).

Our data represent an average for several
profiles; an average value plus-minus an ave-
rage deviation from it are shown for each
depth. Information for different regions vari-
es depending on the number of models used,
and we cannot claim that we have reviewed
all the available data. It is rather a matter of
detecting prevalent trends. The average va-
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Fig. 1. Velocity models for regions with different endogenous regimes: I — without a surge in V; at the
depth of about 400 km; 2 — with a surge in V; 3 — velocity profiles for the upper mantle estimated (in
accordance with advection-polymorphism hypothesis — APH).

lues preset for all depths in the upper mantle
beneath regions are fairly similar. Therefore,
in selecting an estimated travel-time graph
matching observed ones, it is possible to use
a single first-approximation model.

Apart from seismic data, petrological data
too, in particular those obtained by A. Ring-
wood [1981], provide a substantiation for pla-
cing an interface at the depth of 410 km. This
depthis not infrequently incorporated a priori
into velocity models for the mantle. The pet-
rological evidence points to the beginning of
a polymorphic transformation of mantle rocks
at approximately that depth (at the tempera-
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ture of about 1,600 °C). Taking into account
the hypothetical composition of the olivine un-
dergoing transformation, it has to be assumed
that the process spreads over a considerable
depth interval (the PT-conditions). According
to estimates [Brown, Shankland, 1981; Irifune,
1987 and others], based on experimental da-
ta, the thickness of the layer, in which olivine-a
transforms into modified spinel (olivine-f) and
the transition of pyroxenes into garnets is com-
pleted, amounts to about 60 km. A. Ringwood's
estimate is 100 km, but in his interpretation
it is apparently a depth range for two transi-
tions culminating in the formation of olivine-y
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(specifically, spinel with olivine composition).

The value of the vertical temperature gradi-
ent used in the evaluation of the depth of the
polymorphic transition appears to be close to
the actual gradient, but the quoted absolute
temperature (T) values and the technique used
for their determination [Brown, Shankland,
1981; Ringwood, 1981] are at variance with our
thermal models for the upper mantle [Gordi-
enko, 2012, 2015 and others]. The very fact of
the aforementioned dissimilar velocity pro-
files being recorded in the same region shows
that it is impossible to get an unambiguous
solution to the inverse geophysical problem
given dissimilar approaches resorted to by dif-
ferent authors. Researchers who studied this
specific issue [Zhao et al., 1999, for example],
point out that seismic evidence can be made
consistent with dissimilar V, patterns within
the depth interval in question. The depth of
the velocity contrast in the models in questi-
on has been assumed to equal approximately
400 km. At the same time, studies conduct-
ed with the specific goal of determining that
depth (i.e., under the assumption that the in-
terface exists), suggest a depth of about 430 km
or somewhat larger [Flanagan, Shearer, 1999;
Pavlenkova, Pavlenkova, 20006].

The reliability of such information imp-
roves with an increase in detail and accuracy
of accounting for the overlying strata [Mel-
bourne, Helmberger, 1998; Flanagan, Shearer,
1999], but in practical terms, the depth varia-
tions (about 10 km) are smaller than the errors
in their determination (about 15 km). From
this perspective, it might be useful to compare
obtained results with the data of deep seismic
probing on the basis of nuclear explosions in
Northern Eurasia [ Pavlenkova, Pavlenkova,
20006]. In this case, the interface imaging tech-
nique enables us to make the most of the in-
formation on velocities in the crust and upper
mantle. The depths, as determined by the two
methods, coincide with an accuracy of up to
a few kilometers.

Thus, the depth at which polymorphic
transition most probably started must be
about 430—435 km. This result is also in close
agreement with that established with the
help of a thermal model for the upper mantle
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beneath a quiescent platform. At somewhat
larger depths, the velocity must increase with
a larger gradient, but not discontinuously.

The study [Gordienko, 2018] has shown an
approximate match between the depths for
the transition zone top in various continental
regions as derived from experimental and es-
timated data. As far as oceans are concerned,
the situation remains uncertain due to dif-
ferences between the experimental data as
reported by different authors. For that reason,
we largely limited our modeling to the upper
mantle.

Our crustal model (for island and continent
seismic stations) was based on the data from
publications [Belyaevsky, 1981; Udintsev, 1987
Pavlenkova et al., 1993; Pavlenkova, Pavlenko-
va, 2000; Sergeev et al., 1992; Olsen, 1995; Mo-
oney et al., 2002; Nizkous et al., 2006; Erlikh,
2011 and others]. Crustal thickness in first-ap-
proximation models is limited to 10—40 km.
It goes without saying that the adopted crustal
thickness and velocity structure are the result
of a compromise between the data reported
by different authors. In some specific regions,
certain corrections were introduced to the
structure without affecting results of the cal-
culation in any appreciable manner. The afo-
rementioned high variability of seismic P-wa-
ve velocities within the subsurface depth in-
terval has been detected as a result of all suf-
ficiently detailed studies [Pavlenkova et al.,
1993; Nizkous et al., 2006 and others]. The afo-
rementioned high variability is responsible
for the sharp increase in the scatter of arrival
times of waves from earthquakes at small an-
gular distances. The corresponding segments
of travel-time graphs were simply ignored, and
the graphs started from about 3° after which
the scatter of arrival time acquired a stable
character. Accordingly, velocity profiles were
constructed, as a rule, starting from depths of
about 50 km.

Factual evidence used. Tectonic classifi-
cation of oceans and active margins is often
based on an adopted hypothesis regarding
deep-seated processes. In view of the extreme-
ly limited information on the geological his-
tory of oceans, the authors tried to avoid such
an approach. In most cases, we used purely
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morphological indications and information
onrecent seismicity. Upheavals accompanied
by earthquakes were attributed to mid-ocean
ridges; vast basins were classified as regions of
the same type regardless of local topography
or manifestations of recent magmatic activity
that complicate the general picture; marginal
trenches and BATs were identified according
to the sharp variation of depths. Island arcs
and coastal ridges of Kamchatka, as well as
of Northern, Central, and Southern Americ-
as constituted an exception. They were view-
ed as undergoing the very beginning of the
postgeosynclinal stage of evolution, in many
cases complicated by recent activation [Gor-
dienko, 2012, Gordienko, Gordienko, 2016a].
Within their boundaries, the latest folding of
the thick strata (usually confined to troughs
at the outer — oceanic — side of the island),
aged from Oligocene to Pliocene, occurred
at the Pliocene/Pleistocene interface. It can-
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not be ruled out that folding in arcs situated
further west is older. In the case of continents,
we managed to identify with more certainty
zones with prevailing dissimilar endogenous
regimes. The relevant data were reported in
the authors' earlier publications [Gordienko,
Gordienko, 2012, 2015a, b, 2016a—-c, 2017a,
b, 20184, b, 20204, b, 2021; Gordienko et al.,
2020 and others].

Fig. 2 shows location of seismic stations
whose data were used in this study [Inter-
national ..., 2014]. The regions covered by
studies differ significantly both in terms of
the volume of collected evidence (the number
of earthquakes) and coverage of the existing
structures of the same type. This is associated
with the availability of information, as well as
with the size and location of the structures. A
composite numerical characterization of the
data is about 200 seismic stations and 40,000
earthquakes.

Iz
SNE;

I 4

Fig. 2. Seismic stations whose data were used for plotting travel-time graphs.
A: 1 — seismic stations, 2— mid-ocean ridges, 3— trenches, 4 — back-
arc troughs covered by studies.
B: 1 — alpine geosyncline Tetis, 2 — seismic stations.
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The most comprehensive evidence was col-
lected forisland arcs and coastal ridges in the
Pacific and Indian oceans. The large spatial
extent of the structures and the abundance of
earthquakes contributed to our efforts. Tren-
ches, FP and zones of recent activization of
platforms were among the least explored ob-
jects. The small width of such structures, which
are twisted in plan, hampered the choice of sit-
es for seismic recording stations and of shal-
low earthquakes that might alleviate the con-
struction of a velocity model specifically for
the trench not affected by adjacent basins or
island arcs. For that reason, the mean velocity
model for the trenches turned out to be much
less substantiated than for arcs. The maximum
depth to which the V|, pattern was plotted was
also smaller. The situation is somewhat better
in the case of back-arc troughs: We managed
to construct a model for depths reaching the
lower portion of the upper mantle. Mid-ocean
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ridges are delineated relatively well, while
oceanic basins, platforms and rifts — not so
well. Hopefully, in the future, the use of larger
amounts of data will make it possible to up-
date the so far obtained results. Yet, even the
results already at hand may be instrumental
in discovering many important characteristics
of the mantle's velocity structure beneath
regions with different endogenous regimes.
Computation technique. The estimated
travel-time graph was plotted on the basis of
the SEIS-83 modelling program worked out
V. Cerveny and I. Psencik [1984]. Maximum ne-
cessary depths that the rays could reach were
attained at approximately 25° offset distances
and with travel-times of about 300 s (Fig. 3).
For comparison with the estimated travel-time
graph, we used information on travel-times
from a publication by the [International ...,
2014]. We only used those data on the earth-
quakes whose epicenters were located in
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Fig. 3. Reduced observed travel-time graphs recorded at seismic stations in some studied regions.
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regions covered by study. The depths (H) of
the hypocenters used in the analysis of the
earthquakes reached 50—55 km. All of them
were converted to a single H value approxi-
mately matching the depth of the M disconti-
nuity. Corrections to the arrival times of waves
were revised in the process of construction of
a velocity structure within the depth range
between the actual depth of the hypocenter
and the depth of the M discontinuity.

For convenience of comparison between
estimated and observed travel-time graphs,
we plotted their reduced versions for seis-
mic P-wave velocities in upper mantle rocks
amounting to 8.2 km/s. Smooting of observed
arrival times was performed using a sliding
window at 3—4 degrees. The resulting point
on the travel-time graph was placed inside
the window with an allowance for the varying
«cluster» of observed data; a unit step of the
window amounted to 0.4°.

Deviation of dots from the median cur-
ve appears to be a fairly good characteri-
stic of the error in the observed travel-time
graph. The average deviation for all the tra-
vel-time graphs is about 2 s. A typical value
of the deviations does not exceed those ob-
tained in similar studies [Feng et al., 2007
and others].

Averaged travel-time graphs were con-
structed for all types of regions under study.
Trenches and flanking plateaus were an ex-
ception: The insufficient amount of available
material caused us to construct a single travel-
time graph using the data for all structures.
Average deviations of individual travel-time
graphs from the median are not large (they
reach maximum for island arcs and coastal
ridges and continental rifts, but even there
they amount to 1.8 s) — just around 1.5 s. At
the present level of available information, it
is possible to conclude that a single travel-
time graph should be applied to the entire
dataset for separate structures within regions
of the same type. Given the aforementioned
errors, differences are inevitable. Results of
comparison between observed and estimated
travel-time graphs can also be assessed with
an account for the aforementioned error. Va-
riations in computation results, expressed in
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terms of time differences for dissimilar velo-
city structures, change significantly with the
depth for which changes are introduced into
the model.

In order not to overlook velocity anoma-
lies, we will classify as appreciable all those
differences between estimated and observed
travel-time graphs that exceed two seconds.
Yet, not all velocity anomalies (conforming to
deviations from the selected estimated travel-
time graph) recorded in the procedure can be
viewed as reliable.

The majority of observed travel-time graphs
match estimated ones fairly well (see Fig. 4
and 9), i. e., we can claim that a typical veloci-
ty structure of the upper mantle beneath the
features under study matches that used in the
computations.

Obviously, the typical differences in the
travel-time graphs can be fully accounted for
by errors in the source material. Small anoma-
lies (0.10—0.15 km/s), which correspond to
differences in wave travel times of 2 s, are not
common.

Discussion of results. The experimental
and estimated velocity profiles differ by an
average of £0.07 km/s. This corresponds to
the 0.05 km/s error value typical for each of
the techniques. In the case of BATs the differ-
ences can be 1.5 to 2 times larger. Additional
research for those regions is required.

Analysis of the deep-seated processes that
prompted the construction of certain thermal
models for the mantle and the observed V,
continues. In this paper, we will focus on ve-
locity models proper.

Velocity patterns that we have constructed
comprise symmetrical positive and negative
anomalies unlike velocity patterns for parts
of quiescent Precambrian platforms (Fig. 6).
They point to the advective nature of the heat-
and-mass transfer that caused those anoma-
lies. The model for areas beneath trenches and
flanking plateaus is an exception It may well
be explained by the lateral aliasing effect on
the platform and basin model of overheated
volumes of material from the subcrustal man-
tle beneath island arcs and basins (trenches)
and activated basins and MOR (FP). A sym-
metrical positive anomaly may be positioned
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Fig. 5. Histogram showing a pattern of deviations
of averaged experimental travel-time graphs from
estimated graphs.
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at depths larger than those studied beneath
trenches. This fact points to a relatively recent
large-amplitude advective displacement of
the upper mantle material beneath one or both
adjacent regions. Geological evidence fully
corroborates this assumption. Almost identi-
cal heat-and-mass transfer events took place
beneath Alpine geosynclines, island arcs, and
ocean basins, at any rate in the northwestern
Pacific Ocean Basin. 100 million years la-
ter, such events took place beneath arcs [Ser-
geev etal., 1992; Gontovaya, Gordienko, 20006;
Gordienko, 2012 and others]. In all cases, they
may have been complemented by single-event
heat-and-mass transfer processes during re-
cent millions of years. Studies of the upper
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Fig. 6. Best-fit velocity models for the upper mantle beneath the regions with different endoge-
nous regimes. Velocity sections: I — observed, 2 — estimated.

mantle beneath trenches at the eastern pe- Velocity structure of the area beneath the
riphery of the Pacific have not, unfortunately, trench may point to a relatively small mass of
been conducted. overheated material transported to the sub-
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crustal area beneath adjacent regions —at the
level of one quantum of tectonic action (QTA).
In terms of the advection-polymorphism hy-
pothesis (APH), QTA is the minimum volu-
me of material with a typical diameter of 50—
70 km involved in displacement [Gordienko,
2012 and others]. The resulting models have
been cross-referenced with V, patterns at
solidus temperatures and at relevant depths.
They differ somewhat for island arcs and co-
stal ridges, on the one hand, and the rest of
the ocean regions, on the other. In the former
case, we assumed normal composition of the
mantle beneath continents and in other cases,
eclogite inclusions most probably underwent
melting which caused changes in the solidus
temperature and V, values. A comparison
between the mantle model beneath platforms,
trenches, FP and the distribution of V;, at soli-
dus temperatures prompts a conclusion that
there is no asthenosphere there. In all other
cases, it does exist, and its top portion lies
at relatively shallow depths pointing to the
recency of the processes in the mantle. Such
depths of the partial-melting layer may only
arise under the effect of Alpine or post-Alpine
heat-and-mass transfer episodes. Recent post-
geosynclinal activation utilizes material and
energy reserves of the asthenosphere that
emerged precisely at the end of the cycle.

At the very bottom of the profile, the high
vertical gradient in the V, distribution beneath
activation regions may signify the beginning
of a polymorphic transformation of the mantle
olivine. If one views this anomaly as a conse-
quence of the sharp drop in temperature fol-
lowing the final advective heat-and-mass trans-
fer episode, then the corresponding tempera-
ture hike should be at the level of 800 °C. Such
an anomaly is unrealistic since it far exceeds
the difference between normal platform-type
temperatures and the PT-conditions at the on-
set of the process of a-olivine transition into
B-olivine. Anyway, a velocity model for such
depths is rather dubious: Its noticeable chan-
ges do not affect the estimated travel-time
graph in any appreciable manner.

Advective transport of the upper mantle
material takes place within cells whose cen-
ters occur at depths of about 220—230 Kkilo-
meters. Here T and V,, are unchanged. Ex-
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ceptions are trenches, Atlantic borders and
FP. In these regions T are created by lateral
influences. The average V, for the remaining
experimental models is 8.37 £ 0.07 km/s, as
in the reference models of the upper mantle
AK135 or IASPI1. There is coordination at a
depth of 400 km — about 9 km/s.

Conclusions. Arather thick of active regi-
ons asthenosphere was detected — a layer
of partially molten mantle rocks with a small
(approximately up to 2 %) liquid phase con-
tent. A thick depth interval of active regions
with abnormally low-temperature rocks has
been spotted in the lower portion of the up-
per mantle. The extent of their cooling at the
depth of 400—450 km is sufficient for trigger-
ing a polymorphic transformation of olivine.

The constructed velocity profiles vary little
from region to region with the same type of
endogenous regimes. This enables us to main-
tain that the models represent standard (typi-
cal) Vp distributions in the mantle beneath
the regions, just as presumed in terms of the
APH. The estimated mantle profile beneath
platform, geosyncline, island arc, trench and
flanking plateau fully fits that predicted. Mo-
dels of ocean basins are in agreement with the
concept to the effect that the mantle beneath
them is aresult of smoothing of thermal anom-
alies that prevailed in the mantle beneath the
mid-ocean ridges or back-arc troughs.

A more detailed analysis of the nature of
velocity anomalies will be performed in stud-
ies of the deep-seated processes in the mantle.
Velocity profiles alongside other geophysical
information will constitute major criteria for
verifying the credibility of the tectogene hy-
pothesis. Upper mantle velocity profiles can
be constructed for any region of the Earth with
the help of the data reported in the study and
with the use of thermal models based on the
advection-polymorphism hypothesis (APH).
In more detailed studies, they can be used as
parameters for constructing «initial reference
models» [Kissling et al., 1994, p. 19 635] with-
out the need torestrict the task to focal depths
of the earthquakes [ Gontovaya, Gordienko,
2006; Gordienko, Gordienko, 2018b].
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P-mBUAKOCTI BEepXHbOI MaHTiIl

B.B. I'opaieako, A.A. I'opaieako, 2021

Incturyt reodizuku im. C.I. Cy60otina HAH
Ykpainu, Kuis, YKkpaiHa

ABTOpPU NOOYAYBAAM MOAEAL, 10 ITOKa3yIOTh PO3MOAIA IIBUAKOCTI CeMCMIUHUX P-XBUAB ¥
BepXHiM MaHTII A OKeaHiYHUMU, KOHTUHEHTAABHUMU i IepexXiAHUMHU perioHaMu, TaKUMU SIK
CepeAMHHO-OKeaHiuHi XpeOTH, OacelHH, )KOAOOU, OCTPiBHI AyTH i 3aAyTOBi 3allapAUHH, aTAQH-
TUYHI TTIepexipAHi 30HU, PAAHTOBI TAATO CepEeAMHHO-0OKeaHIYHUX XpPeOThIB, MAAT(HOPMHU, TeOCUH-
KAiHaAl, pudTH, 30HU Cy4acHOI aKTHUBAIlil. MoAeAl y3ropKyIOTbCsl 3 TAMOMHHUMU IIpollecaMu
B TeKTOHOCePi, IepepbaueHUMU aABEKITINHO-TIOAIMOP(HOIO rinoTe30i0. MoaeAi AAS patioHiB
OCTPiBHUX AYT i TpuOepeKHUX XPeOTiB ITOAIOHI A0 MOAEAEH AAS AABITIMCHEKUX T€OCUHKAIHaAeH,
IOPYIIEHNUX HEAABHBOIO aKTUBI3amier0. Moaeal AAd palioOHIB CepEeAVHHO-OKEeaHIYHIX XPeOTiB 1
3aAyTOBUX 3allaAVH IAeHTUYHI. BOHM YKAGAQIOTBCSA B KAPTUHY Cy4aCHOT'O TEIIAOMAacCOllepeHeCeH-
HA B pasi pudToreHesy, SKMU 3a HAABHOCTI OCHOBHOI KOPU KOHTHUHEHTAABHOI TOBIIUHU 3yMOB-
AIO€ OKeaHizarliro. Mopeas Axg DaceliHy BipoOparkae epeKT 3raapKyBaHHSA TEPMIYHMX aHOMAaAIN
IiA CEPEeAUHHO-OKEeaHIUHUMHU XpeOTaMu a00 3aAyTOBUMHU 3allapAMHaMU IPUOAM3HO 60 MAH POKIB
TOMYy. MOAEAB JKOAOOY 1 (DAGHTOBOTO IIAATO BipOOpa’kae pe3yAbTaT Oi4HOTO IIPOTPiBaHHSA BEpX-
HiX IIapiB MaHTII IIip, HEPYXOMHUM OAOKOM 3 OOKY OCTPIBHOI AyTH i 3alTlapAUHU (3KOAOD), @ TaKOXK
CepeprHHO-OKeaHiuHOro xpebTa i 3anapmHm ((pAaHTOBE TTAQTO).
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AeTarbHy OiOAiorpadly IO perioHax, OXONAEHUX AOCAIAKEHHAIMHY, HABEAECHO Y PaHIIuX y0-
AlKalligx aBTOPIB 3@ OCTAaHHI BIiCIM POKIB. Y IIyOAiKalligX IHIIUX aBTOPiB MOAEAL AOBOAL CYTTEBO
pizHATECA. BaraTo B uoMy Iie IOB'sI3aHO 3 THM, IO OKpPeMi aBTOPU amlpiopi BUKOPUCTOBYIOTH
YsBAEHHS IIPO IIBUAKICHY CTPYKTYPY BEPXHBOI MaHTIl.

Bucoky MiHAMBICTB HIBUAKOCTEM CEMCMIUHNX ITO3AOBJKHIX XBUAD Y TIATTOBEPXHEBOMY iHTep-
BaAl TANOWH BUSIBAEHO B PE3YABTATI BCIX AOCUTH A€TAABHUX AOCAIAKEeHbD. LI MiHAUBICTE BIATIO-
BiA@ABHA 3a pi3Ke 30iABIIIEeHHA PI3HUILL YaCiB IPUXOAY XBUAB BiA 3eMAETPYCIB Ha MAAUX KYTOBUX
BipcTaHsX. BiaTIOBiAHI cerMenTH roporpadis irHopyBaay, i rpadiku 6yayBarr TPUOAU3HO 3 3°,
IIiCASI YOTO PO3KHA YacCy IPUX0AY HaOyBaB CTIMKOIO XapakTepy. BiAloBiAHO, Ipodiai IIBUAKOCTI
OyAyBaAH, K IPABUAO, IOYMHAIOUU 3 TAUOMH OAU3BKO 50 KM. [ToOyaA0oBaHI MpodiAi IIBUAKOCTI
ManO 3MIHIOIOTBHCS BiA PErioHy AO PETIOHY 3 OAHUM I TUM CAMUM TUIIOM €HAOI'€HHUX PEKUMIB.
Lle pa€ 3MOry CTBEPAJKYBATH, L0 MOAEAL BiAOOPAasKalOTh CTAHAAPTHUM (TUIIOBUI) PO3IIOAIA Vp
Yy MaHTII ITip perioHamy, 4K i nepep0adarocs 3 MO3HUllil Teopil.

KArouoBi caroBa: okeaHy, KOHTUHEHTH, TTIEpPEXiAHI 30HU, BEPXHSI MaHTIs, IIIBUAKICHI MOAEAI.

P-cKopocTHu BepXHer MaHTNU

B.B. I'opanenko, A.A. Iopaneako, 2021

WucturyT reodpusuku uMm. C.M. Cy66oTtuHa
HAH Vkpaunsbl, Kues, Ykpanna

ABTODPBI IOCTPOUAU MOAEAH, NTOKA3bIBAIOIIME paclpepAeAeHre CKOPOCTU CeMCMUYeCKUX
P-BoAH B BepxHeM MaHTHM IOA OKEaHWYECKUMH, KOHTHHEHTAABHBLIMHA U IIEPEXOAHBIMU pe-
THOHaMM, TaKUMHU KaK CPEeAVHHO-OKeaHWUYeCKHe XpebThl, OacCcelHEl, )Kkeno0a, OCTPOBHEIE
AYTH U 3aAyTOBBIE BIIAAUHEL, @TA@HTUUECKHE IIePeXOAHBIe 30HBI, (DAQHTOBBIE IIAATO CPEANHHO-
OKEeaHW4YeCKUX XpeOTOB, IAAT(OPMEI, TEOCUHKAUHAAYU, PUMPTH], 30HBI COBPEMEHHOU aKTHBAa-
uunu. MopeAr COrAacylOTCS C TAYOUMHHBIMU IIPOlleccaMi B TeKTOHocdepe, IIpeACKa3aHHbBIMU
QABEKIITMOHHO-TIOAMMOP(HOU IUIIOTe30M. MOAEAU AT PAalOHOB OCTPOBHBIX AYT ¥ IPUOPESKHBIX
XpeOTOB aHAAOTHUYHBI MOAEAAIM AAS AABIIUMCKUX M€OCUHKAWHAAEHM, HapYLIEHHBIX HeAABHEU
aKTHUBHU3alMen. MOoAeAr AN PAalOHOB CPEANHHO-OKeaHNUeCKUX XpeOTOB U 3aAyTOBBIX BIIaAUH
upAeHTUYHB. OHU YKAQABIBAIOTCS B KAPTUHY COBPEMEHHOI'O TEIIAOMAcCCOIIepeHOoCca B CAyYae
pudTorenesa, KOTOPHIM IPU HAAMYUY OCHOBHOW KOPBHI KOHTUHEHTAABHOM TOAIUHBI IIPUBOAUT K
OKeaHU3aIuu. MopeAb AAsT Oaccelida oTpaykaeT 3PPeKT CTAa)KUBaHUS TEPMUUYECKUX aHOMaAUN
IIOA CPEAMHHO-OKEaHNYEeCKMMU XpeOTaMU UAM 3aAyTOBBIMU BIIAAMHAMU IIPUMePHO 60 MAH AeT
cnycTsa. MopeAb 5keao0a 1 (PAGHTOBOTO IIAATO OTpaskaeT pe3yAbTaT O0KOBOTO HarpeBa BEpXHUX
CAOEB MaHTHU ITOA HETIOABM>KHBIM OAOKOM CO CTOPOHBI OCTPOBHOM AYTU M BIAAUHBI (JKeA00), a
TaK>XKe CPeAMHHO-OKeaHWIeCKOoTO XpedTa U BIIaAWHEL ((pAQHTOBOE TIAATO).

[MToppoGHas bubAmorpadus 110 peruoHaM, OXBaueHHBIM MCCAEAOBAHUSAMU, ObIAA IIPEACTAB-
A€Ha B OOAee PaHHUX ITyOAUKAIIUAX aBTOPOB 3a IIOCAEAHNE BOCEMbB A€T. B MyOAMKaIMaX APYTUX
aBTOPOB MOAEAW OAHOTUIIHBIX PErMOHOB CYIIeCTBEHHO pasAnuMs. Bo MHOTOM 3TO CBS3aHO C
TeM, YTO HEKOTOPBIEe aBTOPHI AlIPUOPU IIPUHUMAIOT IIPEACTABACHUS O CKOPOCTHOM CTPYKType
BepXHEeN MaHTHUMU.

BrICcOKast UBMEHUYNBOCTE CKOPOCTEN CeHCMUUeCKUX ITPOAOABHBIX BOAH B IIOAIIOBEPXHOCTHOM
UHTepBaAe FAYyOMH OOHapy’kKeHa B pe3yAbTaTe BCEX AOCTATOYHO AETAaAbHBIX MCCAEAOBAHUM.
OTa U3MEHUYUBOCTh OTBETCTBEHHA 3a Pe3Koe YBeAndeHue pa3bpoca BpeMeH IIPUXOAA BOAH OT
3eMAEeTPSICEHNUM Ha MAABIX YTAOBBIX PacCTOSHUAX. COOTBETCTBYIOIINE CErMEHTEI TOAOTpadoB
WTHOPUPOBAAUCH, U TPa(PUKU CTPOUAUCH IPUMEPHO ¢ 3°, ocAe uero pasbpoc BpeMeHU IIpH-
XOAQ IIpruoOpeTan YCTOMYUBBIY XapakTep. COOTBETCTBEHHO, TPOMUAN CKOPOCTU CTPOUAUCH,
KakK IIPaBUAO, HauWHas ¢ TAyOUH 0KOoAO 50 kM. [TocTpoeHHBIe MPOMUAN CKOPOCTH MAaAO U3Me-
HAIOTCS OT PETMOHA K PETUOHY C OAHUM U TEM JKe TUIIOM SHAOTEHHBIX PESKUMOB. OTO IO3BOASET
YTBEPIKAATE, UTO MOAEAU IIPEACTABASIIOT COOOM CTAHAAPTHEIE (TUIIMYHEIE) pacIpepereHus Vp B
MaHTHU IIOA PETHOHAMH, KaK U IIPEAIOAATaAOCh C TOYKU 3PEHUS TEOPHUH.

KAloueBble CAOBA: OKE€aHbl, KOHTUHEHTHI, IePeXOAHbBIe 00OAACTY, BEPXHSISI MAHTUS, CKOPOCT-
HBIE MOAECAM.
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