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Fission track ages and Mesozoic tectonic uplift in the Niushoushan —Luoshan area on the

western edge of the Ordos Basin

Abstract: The western margin of the Ordos Basin and its adjacent regions have undergone a complex tectonic
evolution from the Mesozoic to the Cenozoic era. However, the question of tectonic uplift since the Cenozoic era
remains a topic of contention, and the regional thermal evolution history necessitates precise chronological
evidence. Situated close to the thrust belt within the western margin of the Ordos Basin, the Niushoushan—Luoshan
area holds pivotal significance in unraveling the Mesozoic tectonic events within the basin’s confines. Through a
meticulous exploration employing apatite fission track ( AFT) analysis and thermal history simulation, this study
delineates the Mesozoic uplift sequence and its temporal confines in the Niushoushan—Luoshan area. The results
reveal that the Mesozoic uplift within this region predominantly occurred during the Middle Jurassic period ( 170
Ma) to the end of the Early Cretaceous (110 Ma). Furthermore, we observe a slightly earlier onset of uplift in the
Luoshan area (170 Ma) compared to the Niushoushan area (160 Ma). This uplift is primarily attributed to the
north-eastward extrusion of the Qilian orogenic belt. Combining our findings with existing research, we propose that
the Cenozoic uplift in the western margin of the Ordos Basin and its adjacent areas started during the Late Triassic,
comprising two distinct phases: the first phase unfolding from the Late Triassic (220 Ma) to the end of the Early
Jurassic (185 Ma), and the second phase occurring from the Middle Jurassic (175 Ma) to the end of the Early
Cretaceous (110 Ma) ; the uplift in the Niushoushan—Luoshan area is part of the second phase of uplift along the

western margin of the Ordos Basin. The two Cenozoic tectonic uplift phases along the western margin of the Ordos
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Basin display characteristics of north-to-south and southwest-to-northeast propagation, respectively. It is inferred to
be associated with the Late Triassic collision between the North China and South China blocks, as well as the
movement of the Lhasa Block converging toward the northeast during the Middle to Late Jurassic.

Keywords: chronology; fission track; Ordos; tectonic uplift; Niushoushan—Luoshan; Mesozoic
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Fig. 1 Sketch geological map of the Niushoushan—Luoshan area and morphologic characteristics (revised from Chen et al. , 2013)
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(a) Plans of the sample locations in the Niushoushan and Luoshan areas; (b) Profiles of the sample locations in the Niushoushan and

Luoshan area
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Table 1  AFT test analysis data table for the Niushoushan-Luoshan area
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o REalE T RE oW n e OO Corw
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Fig.3 AFT length distribution charts for the Niushoushan—Luoshan area
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(a) Radar plot of single particle age distribution; (b) Single particle age distribution histogram
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Table 2 Statistical of K-S value and Age GOF value of the thermal history simulation test for representative samples of apatite
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EXCO055 0.56 12.56+1. 85 12.48+1.71 0.99 114 11428
EXC215 0.42 12.81+1.64 12.3321.82 0.99 141 14010
EXC217 0.35 12.91%1. 65 12.68+1.74 0.98 143 14412
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Fig. 6 Thermal history based on AFT inverse modeling in the Niushoushan—Luoshan area

(a) AFT thermal history simulation of the Niushoushan area; (b) AFT thermal history simulation of the Luoshan area

The light area in the figure is the acceptable fitting path area, the dark area is the better fitting path area, and the black solid line

represents the best fitting path. Both measured and simulated lengths are track lengths (pum)
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Fig. 8 Age distribution of Mesozoic AFT samples from the western edge of Ordos and adjacent areas

The numbers in the figure represent the median age (Ma) of the fission track.
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Fig. 9 Statistical chart of the AFT thermal history simulation data in the southern part of the western edge of the Ordos Basin and its
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(a) Phase-I uplift; (b) Phase-II uplift
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x3 WREFESZEIMEE AFT A BRI REE

Table 3 AFT thermal history simulation sample data in the southern part of the western edge of the Ordos Basin
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Fig. 10 Mesozoic uplift model of the west edge of the Ordos Basin and its adjacent areas

(a) Late Triassic—Early Jurassic; (b) Middle Jurassic—Early Cretaceous
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