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Table 1 Age of bottom boundary of non-reticulated or weakly reticulated eolian deposits in South China
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Table 2 Content of heavy minerals in red earth aggradation since 0.44 Ma (%)
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Table 4 Results of provenance index of red earth aggradation since 0.44 Ma
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Fig.4 U-Pb concordia plots and U-Pb age spectra of detrital zircon of aggradation red earth since 0.44 Ma

(a) U-Pb concordia plots of detrital zircon from j1-877 sample; (b) U-Pb age spectra of detrital zircon from jl-877 in JL section; (c) U-Pb age spectra of detrital zircon from JJ-02
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Table 5 Content of zircon grains in different age ranges for yellowish brown soil

and reticular yellowish brown soil (%)
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YB
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Provenance Analysis of Eolian Red Earth Aggradation in Southern
China since 0.44 Ma: Heavy minerals and detrital zircon geochronology

ZHANG Xiao,ZHU LiDong, LI FengQuan, MA ZhenZhen , XIONG WenTing, JIA Jia, WANG LinYi

College of Geography and Environmental Sciences, Zhejiang Normal University, Jinhua, Zhejiang 321004, China

Abstract: Aggradated red earth is a typical eolian deposit in the mid-subtropical zone, where it is characterized by
simultaneous deposition and weathering. The complete stratigraphy includes four soil units (upwards from the base) :
a reticular gravel unit, a reticular red soil unit, a homogeneous red soil unit and a yellowish-brown soil unit. Previous
studies have shown that the degree of reddening and reticulation has clearly been weakened since 0.4 Ma, when the
climate tended to be dry and cool. There are still some disputes on provenance, such as proximal source, distal
source and mixed source. To determine it, we analyzed 22 heavy mineral samples and two detrital zircon U-Pb age
spectra of the yellowish-brown soil deposit in the JL section (29 42" N, 116° 02’ E) at the northern piedmont of
Lushan Mountain, which is 1 846 c¢m thick. Moreover, chronological studies of this section by others indicate that the
slightly reticular yellowish-brown soil and yellowish-brown soil was formed in the middle and late Pleistocene since
0.44 Ma. The following conclusions are drawn: (1) There are 19 kinds of heavy minerals in the yellowish-brown soil
and reticular yellowish-brown soil, predominantly opaque minerals (more than 50% ). Common minerals include zir-
con, rutile, anatase, tourmaline, epidote, pyroxene, etc. (2) The content of extremely stable and stable minerals,
and the values of ZTR (zircon-tourmaline-rutile) reflecting mineral maturity and GZi (garnet: zircon index) of these
soils are respectively 52.49% and 52.88%, 32.22% and 41.49%, 47.53 and 72.73, 0.10 and 0.06, which are signifi-
cantly different from the northern loess values (17.77%, 19.21%, 8.42, 0.47). However, they are more closely simi-
lar to the values for eolian sand samples along the Yangtze River (55.93%, 20.15%, 43.65, 0.02 ). These results
show that the PI values of the yellowish-brown and reticular yellowish-brown soils are 0.73 and 0.70 respectively,
which are inclined to a Yangtze River source. The similarity index (cosf) of these two types of soil and the eolian
sand samples along the Yangtze River (0.76 and 0.74) also support the conclusion of a Yangtze River source.
(3) The analysis of detrital zircon U-Pb geochronology showed numerous and widely distributed age peaks for typical
samples. The age peaks of 70-130, 200-300, 390-570, 680-870 and 870-3 013 Ma are consistent with the age peaks
of Yangtze River sediments, while those of <65 Ma and 150-200 Ma in the yellowish-brown soil samples are related
to the Qinling orogenic belt, but the contribution is not significant. Proximal sources are predominant in the aggradat-
ed red earth in the JL profile since 0.44 Ma, and the dust has mainly come from the exposed floodplain of the Yangtze
valley. (4) There is not complete consistency with the geochemical source tracing results of particle size stable ele-
ments in the JL profile (supporting the mixed-source conclusion), which may indicate that the provenance of the red
earth aggradation was affected by grain size. The grain size of the heavy minerals and detrital zircons is usually more
than 20 wm, and the contribution from the north loess is enriched in the 4-20 pm components.

Key words: Late-Middle Pleistocene ; aggradated red earth; heavy minerals; zircon U-Pb age; provenance



