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Relationship between petrological core-mantle transition and the
seismic Moho discontinuty below granulite terranes: evidence on
transformation of a root part beneath the Eastern Tunka block in deep-
seated nodules from late ceniozoic volcanic rocks

Rasskazov S.V.1?, Ailow Yu.}3, Chuvashova I.S.*?, Yasnygina T.A.%

lnstitute of the Earth's Crust SBAR, Irkutsk
?Irkutsk State University, Irkutsk
3Al-Furat University, Deir eZor, Syria

Abstract. From compositions of garnéearing and garndtee assemblages of desgated nodules
brought to a surface by Cenozoic and older (Phanerozoic) magmatic petttdogical zones of crust
mantle transition (PEZMT) are defined under granulite terranes of craton anecnaton regions. Present
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day Moho discontinuities only partially coincide with petrological estimates of a change frorbeiic
rocks (that bi®ng to the continental crust) by predominantly ultramafic rocks (that represent the continental
mantle |ithosphere) and often |Iie much deeper t}
For a garnefree assemblage of despated nodules ejedidy basaltic melts about 13 Ma ago from the
root of a granulite terrane exposed in the eastern part of the Tunka Valley, two PT trends were obtained,
one of which corresponds to a high (up to 120 m%y/fift conductive geotherm, another one crosses low
conductive geotherms (drops below60OmWbm e ) . The PZ4MT shows here a
200AC | ower than the PZuMT of granulite -ceatedr anes
nodules characterize the development of hot transtension under the rift valley in the cphftrobthe
East Tunka block with the accumulation and release of elastic stresses accompanied by significant synkin-
ematic (metasomatic and magmatic) processes in the time inteivi2 M8 ago. The transtension was
followed by a crustal transpression wittversional uplift of an area and a probable relative increase in the
depth of the Moho discontinuity, determined from the bothrfel Swave velocities for the modern crust
and lithospheric part of the mantle.

Keywords. Transtension, transpressioff/Pbi 2°Pb dating, volcanic rocks, ophiolites, Hadean, Ar-
chean, Proterozoic, Cenozoic
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Fig. 1.Interpretation of seismic data, composition, and density of-deated xenoliths from basalts of South-

east Australia with the construction of a reference section of the CMT (Giinpid aft er O6 Rei |
(1985, 2013))a 1 geotherm obtained from despated garndtvo-pyroxene xenoliths from alkaline basalts

of Eastern Australia. The geotherm is determined relative to the fields of complexes of key phases of peridotites
and pyroxenites (Herzberg, 1978). Histogram shows the distribution of temperature estimates-twadedp
xenoliths of spinel Iherzolites. Projection of these temperatures onto the empirical geotherm indicates that the
majority of deepseated xenoliths werejected from a depth of BB0 km. So, pyroxenites used for PT esti-
mates mainly characterize the mantle, representing minor rock types in the peridotite zone, especially numer-
ous at a depth of 355 km;B i distribution of peridotites under the Bullenmelogality in Southeast Australia

as compared to the seismic reflection profile across the entire eastern part of the continent (Finlayson et al.,
1993). The crusmantle boundary is defined by the lowest temperature/depth estimates of the predominant
periddite deepseated xenoliths. These estimates correspond to the middle of the Moho reflectionsgacket;
crust mantle stratigraphy under the Bullenmerry locality, defined from-deafed xenoliths, compared with

the seismic velocity profile (Finlayson et al., 1979). The incorrect graph of the originally calculated velocity
Vp in the CMT zone has been rewed from the figure (O'Reilly, Griffin, 1985).
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Fig. 2. Geotherm of deepeated xenoliths from d©zO e OIS yJ MSdr tOMY dzOo s
alkaline basalts of northeast Queensland (Australiqp S H tc Odzj j fMkh jMmMlsotseo Oa h Izs
with temperature histograms of xenoliths of two dzd j &5 jj Bsh desmilsd d, CO¢

pyroxene granulites (deep crust) and spine&zqi CteOded y” HEC 02 dzgsL 52 M6
Iherzolites (petrological upper mantle) (Griffin et aI.,H 5 jJ ote] B3] eesets bLicto

1987). The projection of these temperatures onto t .
geotherm shows that the boundary between the cr %tgg”;’) .Griffilri; 82()).1,32)C(OIE Bheny etalt, 2089;

and mantle is located within a thick package o
seismic reflecting planes in the depth intenizs =~ © @B &2dy0O 1. [ OL dsSe dH dsmisd
20 k. 9P P CMmjdsddlstss dL GOCEOSd U} NS d
uj o jotafds 02 ¢ & & B5Zheng @B dzO  (
lteOdzd yoO [ ssats d 17 s 1 TahldSIHRock yaBetjetsddeerseated xenoliths
sdlso2ms dd3 CtcOlstsdzts O from Phanérazdic igneous botks of the North
LOfOHdzr &3 fsBjtoj q* J &3 s dIsOw China Craton (Zheng, 2021)
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Fig. 3. Spatial distribution of unevenlgged accretedrust (A and reworked lower crust (R) in the North
China Craton (Zhen@021). Dates are given in billions and millions of years. The T&amgh China Orogen
separates the western and eastern blocks daré China Craton.
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Fig. 4. PT diagram ® and KMP sectiond) in the Hannuoba area, northern edge of the North China Craton
(Chen et al., 2001; Zheng e al . |, 20009; 006 R &i PTl diagreanrofigar@iearingf deep 201
seated xenoliths from Hannuoba volcanic rocks distributed along the reference geotherm of Southeast
Australia. The Nushan geotherm is shown for comparison. A histogram irsdibateemperature distribution

of samples without garnetj’ reconstructed crushantle section showing the development of the angsttle

transition zone, built by the Cenozoic accumulation of basic melts below théncamste boundary,
effectively mowed the seismic Moho from a depth of approximateliy480km.
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Fig. 5. Section under the Nushan volcano (Zheng, 2021) on scales of the lithos)laard (ower crusts).

The Moho discontinuity is located at a depth of 31 km and compliestwitht P Z &4 MT . I n the upy
lithospheric mantle, there are spinel peridotites (rhombuses) that change tespareletocks at a depth of

50i 53 km (rhombuses and hexagons) and deeper by garnet peridotites (hexagon¥yPBASfRb dating of

the basalt compositions from the Nushan volcano (Rasskazov et al., 2020), their source was gererated about
3.74 Ga ago, i.e. before the first transformation of the crust under the volcano. This age estimate of the source
is close to this of the oldest rock exged on the surface of the North China Craton (Fig. 3).
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The early episodes of crust transformations correspond to timing generation of the Hannuoba Miocene lava
sources about 2.6 and 1.8 Ga, determined®®b/°Pb dating of bulk compositions of tholeiitic basalts
(Rasskazov et al., 2020; Chuvashova et al., 2022).
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Fig. 7. Crusi mantle section under the Xinyan region, on the southern margin of the North China Craton
(modi f i ed lyd&fifiting2013)p dliBt@grams showPb dates of zircons from granulite, pyroxenite,

and peridotite deepeated xenoliths. Mafic igneous melts repeatedly penetrated into the lower crust and the
upper mantle below it.
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