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SOURCE AND SEDIMENTARY ENVIRONMENT OF JURASSIC TOUTUNHE
FORMATION IN SOUTHERN CHANG]JI, XINJIANG

LUO Ju-de, LIU Yun-hua, XIA Zhao-de, WANG Bang-yao, FAN Yuan-yuan
School of Earth Sciences and Resources, Chang’ an University, Xi’an 710054, China

Abstract: The methods of particle analysis, carbon-oxygen isotope and polyclastic triangular end member analysis are
used to study the Jurassic Toutunhe Formation in southern Changji of Xinjiang based on field survey and section
measuring. It is considered that the braided river delta front subfacies and shore shallow lake subfacies are mainly
developed in Toutunhe Formation. The analysis results of carbon and oxygen isotope samples indicate that the
sandstones of Toutunhe Formation were formed in meteoric freshwater diagenetic environment, with the compaction
temperature of 99.26-114.1 °C and burial depth of 4.34-5.23 km (averagely 4.87 km). The provenance analysis reflects
the tectonic setting of uplifted basement and island arc orogenic belt, showing mixed source in the late sedimentary
stage. The Jurassic sedimentary environment changed from moist to arid climate, and alternated between weak
reduction-weak oxidation and strong oxidation environment repeatedly during the sedimentary period of Toutunhe
Formation.

Key words: Toutunhe Formation; Jurassic; sedimentary facies; sedimentary environment; Xinjiang
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Fig. 1 Surveyed geological map and tectonic location of the study area

1—45 U % (Quaternary ) ; 2—7 3T 22 —H7iL F (Paleogene-Neogene ) ; 3—1 3 & (Cretaceous ) ; 4—WEHi$L 4 (Kalazha fm.); 5—35 141 (Qigu fm.); 6—k

7] 2 (Toutunhe fm.); 7—7 1115 40 (Xishanyao fm.); 8—= T.Ji 41 (Sangonghe fm.); 9—/\i#i %41 (Badaowan fm.); 10— & % - =& Z (Permian-

Triassic); 11—FATANE A AL (parallel unconformity); 12— A3 EG H 4k (angular unconformity ) ; 13—4%5 $fil A 2E (conformity boundary); 14—
W72 (fault ) ; 15— {37 B (section position); 16— (river); 17— X (study area)
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Fig. 2 Profile of Middle Jurassic Toutunhe Formation
1—#k# (conglomerate ); 2—5 BRHP 4 (pebbly sandstone); 3—HiHb 4
(coarse sandstone); 44— b5 (medium sandstone); 5S—4H T 7 (fine
sandstone); 66— b (siltstone); T—URJT MDA (argillaceous siltstone ) ;
8— Wb i A (silty mudstone); 9—i% (mudstone); 10— Hefi
(conformity boundary); 11—5% 2 (Qigu fm.); 12—k 5[ 2H (Toutunhe

fm.); 13—PG111%52H (Xishanyao fm.); 14—RAF s (sampling site)
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Fig. 3 Lithologic classification diagram for sandstone samples

of Toutunhe Formation

(After Reference [42])
I—f1 9t 5 (quartz sandstone ); [I—K 1 A Bl A (feldspar quartz
sandstone ) ; II—7 JH 1 91D A (lithic quartz sandstone ) ; IV—RK AR A
(feldspar sandstone); V—% JB 1 A b %5 (lithic feldspar sandstone);
VI—K 1 # J8 b %5 (feldspar lithic sandstone); VI—4 J& b 45

(lithic sandstone)
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Fig. 4 Microphotographs of sandstones from Middle Jurassic Toutunhe Formation (under cross-polarized light )
a—H LR K A 704 (medium-coarse feldspar sandstone ) ; b—#RI KA #PE (coarse feldspar sandstone ) ; c—#FLK A 0 (fine feldspar sandstone); d—
R A B 0A (medium-coarse feldspar lithic sandstone ) ; e—fbJSifk# (sandy conglomerate ) ; f— 34k A HURL/ A R A1 2 B P (glauconite-

bearing fine-medium/coarse feldspar lithic sandstone )
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Fig. 5 Typical sedimentary structures of Toutunhe Formation
a— I RIRE, SHL, ZHLHZM (cross-bedding developed in coal streak-bearing silty mudstone); b—ZHWb %5, Kk & 3452 P (cross-bedding
developed in fine sandstone); c—H1-AAIIP A H L BHRIL)ZH (wedge-bedding developed in fine-medium sandstone ) ; d—4ib7 % & A#HZHE (oblique
bedding developed in fine sandstone); e— b # , % & /K F )2 B (horizontal bedding developed in siltstone); f—t il i #4) 1 (scour surface structure)
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Fig. 7 Lithological column of Toutunhe Formation in Changji area
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