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Fig.1

Simplified tectonic map of the East Kunlun Mountains and geological sketch map of the study area

(a and b modified from Li, et al.'®’; ¢ modified from Yin, et al.[*) and D)
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Fig.2  Stratigraphic column of the Gequ Formation in Tandikejie

area( drawing after Yin, et al.'* and Li, et al.'))
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Fig.3 Photomicrographs of grain types of sandstones in Gequ Formation
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Table 1 Recalculated parameters of point-count data from sandstones of the Gequ Formation ( %)

Fefh's  TD-8A  TD-8B TD-9A TD-9B TD-9C TD-10 TD-11 TD-12A TD-12B TD-13  TD-14 TD-15A TD-15B TD-15C
Qm 49.9 48.8 57.0 50.0 46.5 50.6 47.4 39.1 52.7 43.8 48.2 47.7 55.9 46.6

Qp 1.1 2.3 0.9 3.3 2.8 3.8 1.8 1.8 1.6 1.4 1.2 0.8 2.7 2.3
P 5.5 10.8 7.0 5.1 7.4 7.9 11.3 4.4 7.8 12.7 9.4 6.7 4.1 6.3
K 37.2 30.5 26.4 20.4 29.2 22.7 28.7 36.3 26.6 26.8 30.2 32.7 29.5 30.8
Ls 4.4 6.1 6.5 17.1 10.0 7.9 7.1 10.3 6.4 10.1 6.6 6.7 5.2 10.0
Lv 1.8 1.4 2.1 4.1 4.2 7.2 3.7 8.1 4.9 5.2 4.4 5.3 2.5 4.1
Qt 51.0 51.2 57.9 53.3 49.3 54.4 49.2 40.9 54.4 45.2 49.4 48.5 58.6 48.9
F 42.8 41.3 33.4 25.5 36.6 30.5 40.0 40.7 34.4 39.5 39.6 39.4 33.6 37.1
L 6.2 7.6 8.6 21.2 14.1 15.0 10.8 18.3 11.3 15.3 11.0 12.0 7.7 14.0
Qm 49.9 48.8 57.0 50.0 46.5 50.6 47.4 39.1 52.7 43.8 48.2 47.7 55.9 46.6
F 42.8 41.3 33.4 25.5 36.6 30.5 40.0 40.7 34.4 39.5 39.6 39.4 33.6 37.1
Lt 7.4 9.9 9.6 24.5 16.9 18.9 12.6 20.2 12.9 16.7 12.2 12.8 10.5 16.3
Qp 15.6 23.6 9.8 13.5 16.4 20.3 14.5 9.0 12.7 8.5 9.6 6.2 26.1 13.9

Lv 25.0 14.5 22.0 16.7 24.7 38.0 29.1 40.0 38.2 31.0 36.5 41.5 23.9 25.0
Ls 59.4 61.8 68.3 69.8 58.9 41.8 56.4 51.0 49.1 60.6 53.8 52.3 50.0 61.1
Qm 53.8 54.2 63.0 66.2 56.0 62.4 54.2 49.0 60.5 52.5 54.9 54.8 62.4 55.7
P 6.0 12.0 7.8 6.8 8.9 9.7 12.9 5.6 8.9 15.3 10.7 7.7 4.6 7.6
K 40.2 33.8 29.2 27.0 35.1 27.9 329 45.5 30.5 32.2 34.4 37.6 33.0 36.8
Qp/Q 0.02 0.05 0.02 0.06 0.06 0.07 0.04 0.04 0.03 0.03 0.02 0.02 0.05 0.05
K/P 6.75 2.82 3.77 4.00 3.94 2.88 2.55 8.18 3.42 2.11 3.23 4.88 7.22 4.86
Lv/L 0.30 0.19 0.24 0.19 0.30 0.48 0.34 0.44 0.44 0.34 0.40 0.44 0.32 0.29

QLA 85 Qp. 2 Fh A1 95 5 QL AT 95 ( QmAQp ) s PAHK A1 KA A1 s F. AR AT (P+K) 5 Ly K L B FTAE KLU T 5 Ls. OB B A AR RN
A LA E A E (Lv+Ls) s L B H (L+Qp) o

2 WEAMEMRKUFIHIE(EETE W%, METE:x107)

Table 2 Geochemical data of sandstones from the Gequ Formation ( Major element: wt%; Trace element: x107°)

FE Si0, AlL,0; TiO, TFe,0; CaO MgO K,0 Na,O MnO P,05 LOI Total K/N La Ce Pr Nd Sm
TD-9A 61.19 13.15 0.53 5.03 529 297 242 297 0.07 0.12 6.06 99.8 0.82 31.39 57.3 6.7 24.27 4.52
TD-11 64.8 133 038 3.69 3.6 333 22 325 004 0.1 5 99.7 0.68 23.26 44.72 5.61 20.14 3.71

TD-12B 61.71 12.85 042 4.16 5.88 2.81 244 299 0.06 0.1 6.39 99.81 0.82 28.92 52.61 6.23 22.78 4.26
TD-13 64.31 13.83 0.37 3.92 344 289 25 364 0.05 009 4.8 99.83 0.69 28.15 4439 546 19.89 3.54
TD-14 61.3 13.72 0.41 4.56 4.8 334 252 32 0.06 0.1 581 99.8 0.79 2255 39.68 4.61 17.12 3.26
TD-15A 59.05 12.72 0.53 5.84 6.31 276 2.43 3.04 0.08 0.12 692 99.79 0.8 30.65 59.18 7.05 26.15 4.77
e Eu Gd Th Dy Ho Er Tm Yb Lu Y Se Cr Co Ni Rb Sr Zr Nb
TD-9A 1.26 4.03 0.65 33 0.65 191 0.33 1.8 0.28 17.58 17.94 165.12 16.15 58.98 56.46 309.5 186.5 10.8
TD-11  1.19 3.06 0.48 2.62 049 1.47 0.24 1.41 0.23 13.44 14.61 84.05 12.16 40.66 56.44 319.7 108.51 6.63
TD-12B 1.17 3.47 0.55 292 0.54 1.63 0.26 1.52 0.24 1535 15.63 100.03 13.05 43.02 56.53 340.3 140.13  9.01
TD-13  1.13 3.09 0.52 2.78 0.56 1.67 0.28 1.65 0.23 1543 12.5 83.78 12.43 40.26 56.41 2454 101 6.44
TD-14 1.07 2.55 0.43 234 044 132 021 131 0.2 11.66 12.54 103.73 15.13 56.35 45.63 306.5 120.62  6.52
TD-15A 1.19 4.01 0.62 3.02 0.56 1.75 0.28 1.63 0.27 16.43 16.98 156.6 18.65 55.37 60.76 441.5 309.39 12.5
i Cs Ba Hf Ta Th U 8Eu La/Th La/Sc Ti/Zr Th/U Co/Th Th/Sc(Ba/La)y La/Yb (La/Yb)y SREE LREE/HREE
TD-9A 3.75 733 546 0.88 13.2 2.1 0.89 237 1.75 17.09 63 1.22 0.74 1.27 17.47 11.78 137.78 9.13
TD-11 3.08 1661 3.3 054 10 142 1.05 232 1.59 20.73 7.07 1.21 0.69 39 16.53 11.15 108.15  9.09
TD-12B 3.18 863 495 0.81 13.7 1.88 0.9 2.11 1.85 17.91 7.27 095 0.87 1.63 19.07 12.86 126.61 9.73
TD-13 3.3 794 346 0.66 9.99 152 1.02 2.82 225 22.04 656 1.24 0.8 154 17.1 11.53 112.82 8.9
TD-14 299 839 4.04 0.66 998 136 1.1 226 1.8 20.35 7.34 1.52 0.8 2.03 17.24 11.62 96.67 9.21
TD-15A 4.47 1081 9.65 1.16 423 3.6 0.81 0.73 1.81 10.23 11.74 0.44 249 192 18.81 12.68 140.56 10.01

TE R PR AL BAE S| A SClk ) BB 7 8% ; K/N =K, 0/Na, 0 ;8Eu=2Euy/ (Smy+Gdy ) ,
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Provenance of the Upper Permian Gequ Formation in the Southern
Margin of the East Kunlun Mountains; Constraints
from Detrital Composition and Geochemistry
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Abstract: The Upper Permian ( Lopingian) Gequ Formation in the southern margin of the East Kunlun Mountains is
composed of conglomerates, sandstones and calcareous mudstones of fan delta-sea carbonate plateau. It recorded the
tectonic evolution of the East Kunlun orogenic belt during Late Hercynian-Early Indosinian. This paper studies the de-
trital modes and the compositions of major, trace and rare earth elements for sandstones of the Gequ Formation in
Tandikejie area, north of Huashixia, and investigates the tectonic attributes and provenance types. Sandstone detrital
modes show that the Gequ Formation consists of arkose and lithic arkose. The QtFL averages of sandstones are Qt
50.9%, F 36.8%, L. 12.4% , feldspars are mainly K-feldspar, the composition of gravel and lithic is complex. Geo-
chemistry analysis shows that average concentrations of SiO,, Al,O,, TiO,, TFe, O,, MgO, K,O and Na, O are
62.06%, 13.26%, 0.44% , 4.53% , 3.02% , 2.42% and 3.18% , respectively. Trace elements ratios such as Th/Sc,
Th/U have high averages of 1.06, 7.71. The Gequ Formation sandstones have REE gross of 120.43x10°. In the sand-
stones, LREE is relatively rich, the LREE/HREE ratio is 9.34, the (La/Yb)  ratio is 12, 8Eu is 0.96 and the a-
nomaly of 8Eu is not obvious. According to the REE features, the Gequ Formation show similarities to the greywackes
from continental island arc and affinity to the Caledonian subduction-collision arc type granites of the East Kunlun ter-
rane. Based on the features and discriminant diagrams of clastic composition, major elements and trace elements, the
provenance of the Gequ Formation sandstones came from the south microblock of East Kunlun, which was rifted from
the East Kunlun terrane during Early Hercynian. The source rocks consisted of mainly granites and little sedimentary
rocks, metamorphic rocks and acid-basic volcanic rocks, and the granites belong to the Caledonian continental island
arc. Combined with regional geological background and previous basin studies, the Gequ Formation formed in back-
bulge of foreland basin system.

Key words: Upper Permian Gequ Formation; East Kunlun Mountains; provenance; tectonic evolution



