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Abstract Petrography, major, trace and rare earth element compositions of clastic rocks from Upper Triassic Xujiahe Formation,
Lichuan area, southwestern Hubei Province, have been investigated to determine their weathering condition, provenance and tectonic
setting. All sandstone samples are enriched in quartz (average 76. 23% ), but poor in lithic fragment (average 7. 08% ) and feldspar
(average 4. 88% ). The mean value of Q/(Q +F +L) is 0. 86. Heavy mineral assemblage constituted by zircon, brookite, magnetite
and tourmaline supported an acidic or low-grade metamorphic source. The sandstones are characterized by high SiO, (77.14% ~
92.79% , average 84. 14% ), Al,0, (3.86% ~ 14.15% , average 9.69% ) content, low ( Fe,0," + MgO) * (0.98% ~ 3.20% ,
average 1.50% ), TiO, " (0.09% ~1.09% , average 0.39% ) content, low Al,0,/Si0,(0. 04 ~0. 18, average 0. 12) and high K,0/
Na,O (4.90 ~82.41, average 40.01) ratio, which is similar to the characteristic of passive continental margin. High field strength
and large-ion lithophile elements contents in sediments from Xujiahe Formation are similar to that of the upper crust. SREE contents of
clastic rocks are 62 x 10 ~® ~495 x 10 " with an average of 181 x 10 -6 , 2LREE/SHREE ratios are 7. 74 ~ 18.27 with an average of
13.51. As similar to upper crust REE pattern, chondrite-normalized REE patterns of samples show enrich LREE, flat HREE,
moderate Eu (Eu/Eu” =0.53 ~0.79, average 0.61) and Ce (Ce/Ce” =0.55 ~1.09, average 0.79) negative anomalies. Part
characteristic contents and ratios of trace and rare earth elements in sandstones, such as: Th, La, Ce, Rb/Sr, Th/U and La/Sc,
hinted that the tectonic background were passive and active continental margin. Compositional variation index ICV (0. 18 ~ 0. 68,
average 0.45) implied the source material were mainly recycled sediments. Sediment recirculation could cause clay minerals
increased, then make CIA ( chemical weathering index ) accumulated. The value of CIA (72.10 ~ 96.28, average 81.18)
demonstrated that these sediments accumulatively experienced intense chemical weathering. Meanwhile, strong negative correlation
between CIA and ICV indicated that the variation of CIA is mainly caused by clastic input with different composition during sedimentary
period. In combination with provenance, tectonic discrimination diagrams, these characteristics all above suggested Xujiahe Formation
deposited under tectonic settings of passive (main setting) and active continental margin, and its provenances were from Xuefeng paleo-
uplift area ( main source) and Qinling orogenic belt.
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Outline map showing the distribution pattern of sedimentary basin for the Late Triassic Rhaetian in the study area and its

adjacent areas (a, after Mei, 2010) , geological sketch map of study area (b) and sample location along Zhonglu section (c)
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Fig. 2 Chondrite-normalized REE patterns for Xujiahe
Formation clastic rocks at Zhonglu section, in Lichuan area

(normalized values after Taylor and McLennan, 1985)
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Fig. 3 Discrimination function diagram ( F2-F1 ) for
illustrating sedimentary provenance of Xujiahe Formation

clastic rocks (after Roser and Korsch, 1988)
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1979)
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Fig.4 Q-F-L (a), Q,-P-K (b) and Q,-F-L,(c) tectonic settings discriminating diagrams for Xujiahe Formation in Lichuan area

(after Dickinson and Suczek, 1979)
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Table 3 Comparison major (wt% ) and trace ( x 10 ™®) elements characteristics of Xujiahe Formation sandstones with graywackes in

different tectonic settings (after Bhatia, 1983 ; Bhatia and Crook, 1986)
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Fig.5 Tectonic discrimination diagram of the Xujiahe Formation clastic rocks base on F4-F3 (a, after Bhatia, 1983) and K,0/

Na,O vs. SiO, (b, after Roser and Korsch, 1986)
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Table 4 Comparison REE characteristics of Xujiahe Formation sandstones with graywackes in different tectonic settings ( after Bhatia,
1985)
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Fig. 6
Formation clastic rocks base on La-Th-Sc (after Bhatia and

Crook, 1986)

Tectonic discrimination diagrams of the Xujiahe
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