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with late Paleogene to Quaternary fluvio-lacustrine and eolian deposits rich in mammalian fossils,
which provide invaluable information about a series of major geologic and environmental events,
such as Tibetan uplift, Asian aridification development and Asian monsoon evolution. In this
study, we present the results of anisotropy of magnetic susceptibility (AMS) measurements of
the Guonigou section in the eastern Linxia Basin, and try to probe into sedimentary processes of
the Linxia Basin during early Miocene to early Pliocene. The Guonigou section with a thickness of
183. 8 m consists of, from oldest to youngest, the Shangzhuang Formation of lower Miocene, the
Dongxiang and Hujialiang Formations of middle Miocene, the Liushu Formation of upper
Miocene, and the Hewangjia Formation of lower Pliocene. Mineral magnetic analyses, including
temperature-dependent magnetic susceptibilities ( ¥-T curves), thermal demagnetization of three-
axis isothermal remanent magnetization (IRM ), hysteresis loops, IRM acquisition and
demagnetization curves, and component analysis of coercivity distributions, suggest that a
mixture of magnetic minerals, such as magnetite, maghemite, hematite and goethite, are present
in the Guonigou sedimentary sequence. However, magnetite and hematite serve as the dominant
carriers of remanence of the sediments. The component analysis of coercivity distributions reveals
an up-section decreasing trend in the concentration of hematite.

There are two main rivers in Linxia Basin, including the north-south directed Daxiahe River
and the east-west directed Taohe River. AMS measurements have been conducted on samples from
the Guonigou section to determine the paleocurrent directions and to reconstruct sedimentary
processes in the Linxia Basin during early Miocene to early Pliocene. The early Miocene
Shangzhuang Formation, which is composed of reddish-brown silty clays, was deposited in a
stable lacustrine sedimentary environment with little subsequent disturbances. The paleocurrent
direction was NNW during the early Miocene, consistent with the Daxiahe River flows. The early
Middle Miocene Dongxiang Formation, which is composed of the alternations of low-
susceptibility sediments (coarse-grained silts, sands and/or marly silts and clays) and high-
susceptibility sediments (brownish-red silty clays and silts), was deposited in alternating wet and
dry conditions. The paleocurrent direction was mainly NNW (Daxiahe River dominated) with a
small W component (Taohe River dominated) during the early Middle Miocene. The lake was
closed in late Middle Miocene, when the basin was filled with fluvial gravels comprising the
Hujialiang Formation. During the late Miocene Daxiahe River and Taohe River together
transported sediments to the Guonigou section, comprising the Liushu Formation. The mutual
effect of these two nearly perpendicular rivers produced a weak magnetic fabric in the Liushu
Formation of lacustrine origin. The dominant paleocurrent directions were N-S and E-W. The
sedimentary facies and paleocurrent direction changed in early Pliocene possibly due to the
Tibetan uplift. The lower part of the Hewangjia Formation is mainly composed of fluvial
conglomerates; and the upper part, mainly of floodplain clays with a north paleocurrent
direction, which is dominated by Daxiahe River.

Keywords Linxia Basin; Guonigou section; Neogene; Anisotropy of magnetic susceptibility
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Fig. 1 Schematic geological map showing the Linxia Basin and sampling section of this study
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Fig. 2 Temperature-dependent magnetic susceptibilities ( ¥ -T curves) for representative samples

Solid and dotted lines represent heating and cooling curves, respectively.
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Fig. 3 Progressive thermal demagnetization of composite IRMs of representative samples
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IRM acquisition curves and backfield demagnetization curves (a—c),

and coercivity distributions (e—f) for representative samples
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Fig. 6 Anisotropy of magnetic susceptibili

ty (AMS) of samples from the Guonigou section

(a) Stereographic projections of principal susceptibility axes of K; (open squares) and Kj (solid circles); (b) Corrected degree of

susceptibility anisotropy (P;) versus shape of the anisotropy ell

ipsoid (T); (¢) Magnetic foliation (F) versus magnetic lineation (L).
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Fig. 8 Rose diagrams for the Hewangjia (a), Liushu (b), Dongxiang (¢) and Shangzhuang (d) Formations of Guonigou section

N is the number of samples.
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