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The free mantle surface (FMS) is one of the im-
portant characteristics of the isostatic state of the
Earth. It shows the degree of crustal uplifting about
the normal level, which corresponds to the homo-
geneous upper mantle. The FMS anomaly study
can provide important information about the vari-
ous geodynamic processes that responsible for the
density heterogeneities in the upper mantle and

D EnsITY MODELS AND A changing isostatic state of the lithosphere.
STRUCTURE OF THE EARTH S Investigations of the FMS [1] revealed main
LITHOSPHERE BENEATH dependencies for the FMS depth under the con-

tinents and oceans. So, it was revealed, that the

CENTRAL AND SOTTH FMS depth for continental lithosphere depends

ASIA CONSTRAINED WITH on thickness of the crust [1]. Subsequently, the
VARIATIONS OF FREE MANTLE same dependence was revealed for the oceanic
SURFACE lithosphere [4] using CRUST 2.0 model [3].

. FMS depth increases with the thickness of

Earth’s crust that can be caused by radial density

SENACHIN V.N.1, BARANOV A.A.2 : _ ,
changes in the upper mantle. For testing of this

!Institute 'ofMa_r"me Geology and hypothesis we have lead the studying of the FMS
QCPPll}’SlCS» -P-E_B_RAS; Yuzhno- depth for Central and Southern Asia. The data
Sakhalinsk, Russian Federation from crustal model As-Crust-08 [2] on the grid of

'y - o "‘1" -
geodyn@imgg.ru 1x1 degree has used in this research. The calcu-

2 Schmidt Institute of Physics of the Earth, lated map of FMS depth is shown on Fig.1.

Russian Academy of Sciences, Moscow, We used the Moho map and densities for up-
Russian Fffdel‘atlﬂﬂ per, middle, and lower layers of crystalline crust
baranov@ifz.ru for calculating the FMS anomalies.

FMS depth can be calculated using formula:
Hr'/nr = Hm - LZ’Hi;’/ 4

m o1
where H_,,, — FMS depth, H,, — Moho depth; p,,
— mantle density; p;, m, — density and thickness
of i-layer of the crystalline crust respectively; n —
number of layers in the crust (here we also added
three layers of sediments and water layer).

The Southern and Central Asia is tectonically
complex region characterized by the great colli-
sion between the Asian and Indian plates, anom-
alously thick uplifted crust, and the large exten-
sional zones near the southern and eastern mar-
gins of Asia. The evolution of the entire region
is also strongly related to the active subduction
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 Computational, Seismological and Rheological Perspectives» Such variety of tectonic processes has led

_ Russia, Suzdal, 18 - 23.08.2009 that thickness of the Asia ‘s crust varies from

— - 25 to 75 km. The FMS depth accordingly varies
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the deep seafloor areas. Arabian Peninsula has
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the FMS depth about 6 km, which can be attrib-
uted to rather high density of the upper mantle.
The FMS depth graph depending on thickness of
the crust in studied region is shown on Fig. 2. The
linear trend for given distribution shows the gen-
eral FMS depth increasing approximately from 4
to 6 km, i.e. about 0.03 km on each kilometer of
crustal thickness growth.

We have investigated upper mantle density
distribution on the basis of dependence between
FMS depth and crustal thickness.

Three models of lithosphere mantle have
considered for define the reason of such depen-
dence: homogeneous mantle with constant den-
sity, radial density variations in the mantle, and
lateral density variations in the mantle.

For a continental crust the best concurrence
of theoretical and experimental FMS curves turns
out in the model with linear density increasing
with depth from 3.2 g/sm3 at FMS level to 3.3 g/
sm3 on depth about 80 km.
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CBOGOAHaﬂ nosepxHocTb maHTun (CMNM) asna-
eTCA OAHOW M3 XapaKTePUCTMK M30CTaTUYECKO-
ro coctoAaHMA nntocdepobl 3emnun. OHa nNokasbl-
BaeT, HAaCKO/NbKO NPUNOAHATA MK ONyLLEeHa 3em-
HaA Kopa OTHOCUTE/IbHO HOPMa/IbHOTO COCTOAHMKSA,
HeobxoAnMMOoro ANA U30CTaTUYECKOTO BblpaBHK-
BaHUA autocdepbl C 0AHOPOAHOM NO NIOTHOCTH
MaHTUeN. M3yyeHue aTUX aHOMaNnIt MoXKeT AaTb
Ba*KHY0 MHGOPMALMIO O PA3/INYHbIX reognHamMu-
YeCcKMX npoueccax, NprBoAALLMX K 0bpa3oBaHuto
NAOTHOCTHbIX HEOAHOPOAHOCTEN B BEPXHEN MaH-
TUN N USMEHEHUIO M30CTAaTUYECKOTO COCTOSHUA
nnTocdepobl.

Pacuetbl, npoBeaéHHble M.E.ApTembeBbim ¢
coasTopamu [1], NO3BOAMAN BbIABUTL OCHOBHbIE
3aKOHOMEepPHOCTK pacnpeaenenms mybuHb CMNM
Ha KOHTUMHEHTax M oKeaHax. TaK, bblno obHapy:ke-
HO, YTO B KOHTUHEHTaNbHOM AuTOoCchepe rnybuHa
CIMNM 3aBMCUT OT MOWHOCTK Kopbl. [o3aHee Takasa
*Ke 3aKOHOMEpPHOCTb bblna BbiABAEHA B OKeaHu-
vyecKon nutochepe [3] Ha ocHOBEe AaHHbIX Moae-
N 3emHo Kopsbl Crust 2.0 [4].

FnybuHa CMNM 3akoHOMEpHO yBenunvumsaet-
CA C POCTOM MOULHOCTM KOPbI, YTO MOXET bbITb
Bbl3BaHO pagnaibHbIMW U3MEHEHMAMM NNOTHO-
CTW B MaHTUW. [lnAa NnpoBepKn AaHHOM rmnoTessbl









