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Geochronology and geochemistry of the Early Yanshanian magmatic rocks in
southeastern Guangxi: Geological implication
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Abstract: The paper studies the petrography, geochronology, whole-rock geochemistry, and Sr-Nd isotope of the
intermediate-basic magmatic rocks in Nandu and Tanrong areas of southeastern Guangxi. The results show that the main
rock types of Nandu and Tanrong intermediate-basic magmatic rocks are monzonite and aegirine-augite syenite, with the
zircon U-Pb ages of 159.8 Ma and 156.8 Ma, respectively, indicating both formed during the Late Jurassic. The Nandu
monzonite is MOre basic, while the Tanrong syenite is relatively intermediate. In the Si0,-K,0 diagram, all samples plot

within the shoshonitic series. The LREEs are significantly enriched relative to HREEs, exhibiting an overall right-
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dipping pattern. The Nandu samples show obvious negative Ba anomalies, while Tanrong samples distinct negative Sr
and Ti anomalies. The isotope characteristics reveal that the /s values of Nandu samples range from 0.70554 to 0.70959,
with the eéNd (z) values from —10.58 to —0.75, mostly falling within the enriched mantle and close to the Bulk Silicate
Earth (BSE) area. The I values of Tanrong samples are 0.69033-0.69615, with the &Nd (z) value of 0.36, mainly
plotting between depleted mantle and enriched mantle fields. In summary, the study area was in a back-arc extensional
tectonic setting associated with the westward subduction of Paleo-Pacific Plate during the Late Mesozoic. The Nandu
monzonite samples were likely formed by partial melting of enriched mantle material, with the mantle-derived magma
contaminated by crustal material during ascent, accompanied by a certain degree of plagioclase fractional
crystallization, while the Tanrong aegirine-augite syenite was probably generated by partial melting of newly formed
lower crust, induced by heat under the influence of partial melting of enriched mantle.

Key words: Jurassic period; Magmatic rock; Zircon U-Pb dating; geochemistry; Southeastern Guangxi
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Fig. 1 Regional geological sketch map of southeastern Guangxi
(From Reference [5])
1—t IE & (Paleogene ) ; 2—1k % — 1 & (Jurassic-Cretaceous ) ; 3— —&—— 8 Z(Permian-Triassic ) ; 4—Je 4~ 7% % (Devonian-Carboniferous ) ; 5—3Ei—
B4 & (Cambrian-Silurian ) ; 6—JG 1 5 (Proterozoic ) ; 7—4€ %174 (granite ) ; 8—3E4 4 (basic rock ) ; 9—#PIKF#HF (thrust fault belt) ; 10—RFE 4 (sampling
site) ; YK—= FF 38 1177 (Yunkai orogenic belt) ; LW—>5J7 K 1LI#8 4% #h Wi (Liuwandashan fold thrust zone ) ; SW—-1J7 K 111 21 (Shiwandashan basin ) ;
WM—#0 e (Wuming uplift) ; PNT—FERE-ZR [ T 2435 (Pingxiang-Dongmen fault zone ) ; QLT—i 3%~ M — R 111 W7 2435 (Fangcheng-Qinzhou-Lingshan
fault zone ) ; BCT—IH# 1= A2 K 24717 ( Bobai-Cenxi fault zone)
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Fig. 2 Geological map of the study area
(Based on References [3, 17-18])
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Fig. 3 Hand specimens and microscopic photographs of Nandu monzonite and Tanrong syenite
PI—#HE A (plagioclase ) ; Px—#EA (pyroxene) ; Qtz—4 3% (quartz) ; Mag—fi4k 1™ (magnetite ) ; Kfs—#f1 1 47 (K-feldspar) ; Bt—2 2 £} (biotite ) ; Pth—
KK A (perthite ) ; Agt— 85 ¥ 47 (aegirine-augite ) ; Anr—7E K47 (anorthoclase ) ; Qr—iF 47 (orthoclase )
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Fig. 4 CL images and U-Pb concordia diagrams of selected zircons from Nandu monzonite
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Fig. 6 The classification and discrimination diagrams for Nandu and Tanrong intermediate-basic magmatic rocks
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Fig. 7 Chondrite-normalized REE patterns and primitive mantle-normalized trace element spidergram of
Nandu and Tanrong intermediate-basic magmatic rocks
(Normalized data from References [28-32])
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Fig. 8 The t-ey(t) and (¥Sr/*Sr)—ey(¢) diagrams for Nandu and Tanrong intermediate-basic magmatic rocks
(After References [ 34-35])
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1—m J% 17 4k (Nandu Sample 17); 2—22%5 17 #4# (Tanrong Sample 17) ;53— J 18 £ (Nandu Sample 18)
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Fig. 9 The La-La/Sm and Th/Yb-Ta/Yb diagrams for Nandu and Tanrong intermediate-basic magmatic rocks
(After References [43-44])
1—RI ¥ 17 ¥ (Nandu Sample 17); 2—2:%5 17 #:4 (Tanrong Sample 17); 3—5 18 #:4# (Nandu Sample 18) ; 4—FMEFEFE 5 (Zhou” s sample) ; 5—
AT R (Liang” s sample)
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Fig. 10 The Zr-Zr/Y and 2Nb-Zr/4-Y diagrams for Nandu and Tanrong intermediate-basic magmatic rocks
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Fig. 11 The tectonic setting discrimination diagrams for Nandu and Tanrong intermediate-basic magmatic rocks
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