MWUHUCTEPCTBO HAYKU U BbICLLEIO OBPA30BAHMA POCCUMCKOW ®EOEPALUU
HALIMOHANBHbIN UCCNEOOBATE/ILCKUN
TOMCKWI rOCYOAPCTBEHHbIN YHUBEPCUTET

% Attraction of the leading scientists to Russian institutions of higher learning, research organizations of the governmental
academies of sciences, and governmental research centers of the Russian Federation

/5 25
7™ LARGE e )
e |GNEOUS

PROVINCES RFBR

CONFERENCE ‘ -
SEPTEMBER 2-5, 2019 \_/

TOMSK. RUSSIA

LARGE IGNEOUS PROVINCES THROUGH EARTH HISTORY:
MANTLE PLUMES, SUPERCONTINENTS, CLIMATE CHANGE,
METALLOGENY AND OIL-GAS, PLANETARY ANALOGUES
(LIP - 2019)

Abstract volume of the 7 International Conference
TomskK, Russia, 28 August — 8 September 2019

KPYNHbIE U3BEPHEHHbIE MPOBUHUWU B UICTOPUU 3EMJIU:
MAHTUHUHBIE MJTIOMbI, CYMEPKOHTUHEHTbI, KTIUMATUYECKUE
U3MEHEHWUA, METAJUJIO'EHUA, ®OPMUPOBAHUE HEDTU U TA3A,
NAAHETbI 3EMHOWM FPYNIMbI (KUM - 2019)

Tesucsl VIl MexayHapoaHon KoHpepeHUmK
ToMck, Pocecna 28 aBrycta — 8 ceHTAbpA 2019



PETROGENESIS OF PALEO-MESOPROTEROZOIC MAFIC ROCKS IN THE SOUTHWESTERN
YANGTZE BLOCK OF SOUTH CHINA: IMPLICATIONS FOR TECTONIC EVOLUTION
AND PALEOGEOGRAPHIC RECONSTRUCTION

Lu G-M.!2, Wang W.", Ernst R. E.23, Séderlund U.*

! State Key Laboratory of Geological Processes and Mineral Resources, School of Earth Sciences, China University of
Geosciences, Wuhan 430074, China
2 Department of Earth Sciences, Carleton University, Ottawa, Ontario K1S 5B6 Canada
3 Faculty of Geology and Geography, Tomsk State University, 36 Lenin Ave, Tomsk, 634050, Russia
* Department of Geology, Lund University, Solvegatan 12, SE 223 62 Lund, Sweden
Emails: luguimei@cug.edu.cn, wwz@cug.edu.cn, Richard. Ernst@ErnstGeosciences.com, ulf.soderlund@geol.lu.se.

The Archean and Paleoproterozoic rock units in the Yangtze
Block are tentatively incorporated within Nuna Supercontinent
(Yin et al., 2013) (Furlanetto et al., 2016) (Wang et al., 2016)
(Cawood et al., 2018), while the absence of precise paleomag-
netic data has resulted in a number of contrasting and in some
cases mutually exclusive models (Zhou et al., 2014) (Wang
et al., 2014). During supercontinent breakup, extensive mafic
magmatism can occur within and between previously connect-
ed crustal blocks (Ernst et al., 2008). These mafic magmatism
can thus provide invaluable information on supercontinent re-
construction through the technique of magmatic barcodes com-
parison between different crustal blocks (Ernst et al., 2016).

In this study, three episodes of mafic magmatism are iden-
tified by zircon and baddeleyite U-Pb dating at 2299 + 17 Ma,
1703 = 8 Ma and 1511 + 14 Ma in the southwestern Yangtze
Block. These mafic rocks have tholeiitic compositions with
enrichment of LILE but an absence of Nb, Ta, Zr, Hf anoma-
lies, features similar to E-MORB. They have La/Ta (<22) and
La/Nb (<1.5) ratios similar to asthenosphere- derived mafic
melts. The ca. 2.3 Ga, ca.1.7 Ga and ca. 1.5 Ga mafic rocks
have g (t) values of +0.2 to +4.3, —2.8 to +2.8 and +0.7 to
+5.8, respectively. Furthermore, the ca. 2.3 Ga and ca. 1.7 Ga
mafic rocks have g (t) values varying from —3.6 to +0.8 and
+0.1 to +9.2. All these geochemical and isotopic data indicate
that the studied mafic rocks may be dominantly sourced from
asthenospheric mantle.

Thermodynamic modeling indicates that the mantle po-
tential temperatures for the studied ca. 2.3 Ga and ca. 1.7 Ga
dolerites are 1447 °C—1568 °C, 1511 °C —1529 °C, suggesting
relatively hot mantle below the southwestern Yangtze Block
at ca. 2.3 Ga and ca. 1.7 Ga. REE modeling indicates the ca.
2.3 Ga and ca. 1.5 Ga dolerites were generated by low de-
gree melting (3—15%) of mantle source, while the ca. 1.7 Ga
gabbros were derived from variable degree melting (5-20%)
of mantle source. Fractionation of olivine, pyroxene and pla-
gioclase contributes to changing the chemical compositions
of the primary magma, while crustal contamination was rela-
tively insignificant. These three episodes of mafic magmatism
were generated in extensional setting. The ca. 2.3 Ga dolerite
represents the oldest mafic magmatism identified in the south-
western Yangtze Block by far, documenting the dispersion of
the Yangtze Block from the Nunavutia supercraton. Compar-
ing the younger magmatic barcode records for various crustal
blocks shows that the mafic magmatism at ca. 1.75-1.65 Ga
in the Yangtze Block, has matches in northwestern Laurentia
and southern Siberia. This period of extensive magmatism
was presumably linked to the early attempted breakup of the

Nuna supercontinent, indicating tight linkage among these
continents in that supercontinent.
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