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Abstract: In this paper, the sandstone of Upper Cretaceous Quantou Formation in Kalun Lake area, Changchun, Jilin Province is
selected to study the rock geochemistry and detrital zircon U-Pb chronology by means of X-fluorescence spectrometer, ICPMS
plasma mass spectrometer and zircon La-ICP-MS U-Pb dating, so as to explore the provenance and regional sedimentary tectonic
background of the study area. The results show that the main types of rocks in the source area of Quantou Formation in the study
area are igneous rock assemblages with continental margin tectonic background; According to the characteristics of major
elements, trace elements and rare earth elements in the study area and the U-Pb age of zircon samples, the geochemical data of
samples collected in Zhangguangcailing area of Songliao basin and the study area show similarity. Both rocks are rich in large
ion lithophile elements and light rare earth elements, and depleted in high field strength elements and heavy rare earth
elements, showing the geochemical characteristics of volcanic arc magmatic rocks. The peak value and proportion of detrital
zircon U-Pb age distribution of Quantou Formation in the study area are very similar to that of granite zircon U-Pb age
distribution in zhangguangcailing area. Combined with the sand body distribution, sedimentary system and water system
distribution characteristics of the eastern uplift area in the study area and the previous research results, it is comprehensively
considered that the material source in the study area comes from Zhangguangcailing area. The main sedimentation of the lower
section of Quantou Formation is leveling and filling, and the filled coarse clastic rock and red mudstone are not integrated on
Fuxin Formation, and the upper section is dominated by overlapping sedimentation. The red sandstone and mudstone deposits
of fluvial facies show gradual transition to the center of the basin. This paper makes an important contribution to reshaping
the structure and provenance evolution process, mineral resource distribution and sandstone reservoir evaluation of Quantou
Formation in the southeast edge of Songliao basin, and provides an important reference for the prediction of potential uranium
deposits in the southeast edge of Songliao basin and the further evaluation of uranium sources in uranium mining areas.

Key words: detrital zircon U - Pb age; Quantou Formation; Kalun Lake area, Changchun, Jilin Province; Songliao basin;

geochronology; geochemistry.
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Fig.1 Regional geological map of Southeast Songliao basin
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Fig.2 Comprehensive stratigraphic histogram of the study area
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Table 1  Statistical table of zircon age data in the area around the study area

F5 B AE % G A M X S RES 27 30k
1 NZS-4 96~135 Ma FF IR TEF L LA-ICP-MS ZHAE(2017)
2 NZS-7 102~131 Ma IR AT 1 LA-ICP-MS ZHRAE(2017)
3 NZS-3 (112.54+0.44) Ma I R AT LA-ICP-MS Z M4 (2017)
4 15Y1.38-1 (163+1) Ma KA LA-ICP-MS Zhu et al.(2017)
5 3082TW (166+2.2) Ma KA W R R LA-ICP-MS Kk g (2019)
6 DBO7TW (168.15+0.4) Ma KA W R AR LA-ICP-MS KA (2019)
7 1074TW (1714+2)~(181+3) Ma KT AW FE AR LA-ICP-MS KA (2019)
8 14GW 327 (172£5) Ma e A 7 LA-ICP-MS # K (2018)
9 014-1-TW02 (172.741.6) Ma 5T AU B A LA-ICP-MS fEAKAE(2019)
10 BCGE-01 (173+1.5) Ma KA LA-ICP-MS B3 45 (2019)
11 BCG-01 (173+2.0) Ma KA LA-ICP-MS G4 (2019)
12 14GW 302 (177+11) Ma W 2k LA-ICP-MS # £ (2018)
13 DA-N2-1-14 177~198 Ma RAEZET X LA-ICP-MS AFIRAE(2016)
14 97SW009 (179+7) Ma I W TIMS AR 4245 (2013)
15 DP13TW17 (182.940.67) Ma TR AU R AR LA-ICP-MS Ok (2016)
16 15YL14-1 (183+1) Ma KA LA-ICP-MS Zhu et al.(2017)
17 15YL18-4 (183+1) Ma AW LA-ICP-MS Zhu et al.(2017)
18 15YL12-4 (184+1) Ma T AUE LA-ICP-MS Zhu et al.(2017)
19 15YL10-1 (186+1) Ma AW LA-ICP-MS Zhu et al.(2017)
20 15Y1.28-1 (187+1) Ma AW LA-ICP-MS Zhu et al.(2017)
21 188 Ma KT LA-ICP-MS B3 4F (2019)
22 11HSZ3-4 (189+1) Ma KA LA-ICP-MS TR SC i 45 (2014)
23 15Y1.36-5 (191+1) Ma kA LA-ICP-MS Zhu et al.(2017)
24 15Y1.40-1 (192+1) Ma kA LA-ICP-MS Zhu et al.(2017)
25 P16L.T69BS (197+1) Ma AN W R T B LA-ICP-MS PR (2011)
26 P6LT3 (197+1) Ma NG W R R B LA-ICP-MS iR (2011)
27 DP12TW9 (198.84-0.56) Ma KT AU T A LA-ICP-MS Ot (2016)
28 TW6252 (199.740.73) Ma KA W R AR LA-ICP-MS Ot (2016)
29 TW7265 (199.72.6) Ma KT AW R AR LA-ICP-MS FOE(2016)
30 TW6098 (200.31.7) Ma KA W FE AR LA-ICP-MS FOE(2016)
31 D2382 (200 1) Ma AN LR 2R T B LA-ICP-MS R (2011)
32 LS (201+3) Ma WA F3 4 10 LA-ICP-MS AR 42 55 (2013)
33 TW3049 (201.61.7) Ma 5T AU B LA-ICP-MS FOE(2016)
34 STH (202.2+3.4) Ma A A Sk AT LA-ICP-MS AR 4245 (2013)
35 H15-09 210~185 Ma k3 Tk L LA-ICP-MS BB (2020)
36 M23 (212.9+1.5) Ma NILFE T LA-ICP-MS AR 4245 (2013)
37 M13 (214.541.4) Ma BRI E L LA-ICP-MS AR 445 (2013)
38 H22-6 214 Ma KA Rb-Sr AR F 4245 (2013)
39 16GW026 217~180 Ma = AT LA-ICP-MS # . (2018)
40 M24 (220.4+1) Ma /N ILZE I T LA-ICP-MS A8 F 2245 (2013)
41 16GW189 220~212 Ma R ave S LA-ICP-MS # 1 (2018)
42 H26-1 220 Ma AW Rb-Sr AR F 2245 (2013)
43 H42-1 220 Ma AU Rb-Sr AR F 2245 (2013)
44 16GW022 222~189 Ma MR 22 T 22 s LA-ICP-MS # 1 (2018)
45 014-1-TWO01 223~252 Ma KA W R LA-ICP-MS Kk Ag (2019)
46 DP17TWI11 (224.3+1.4) Ma TR AU LA-ICP-MS HO6(2016)
47 11HSZ2-1 (226+3) Ma (RN LA-ICP-MS TR SC i 45 (2014)
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48 DP16TW?7 (229.840.75) Ma TR AU R AR LA-ICP-MS O (2016)
49 11HSZ5-1 234~329 Ma R AL 1 LA-ICP-MS 6 ST 4 (2014)
50 M38 (244.741.2) Ma LR LA-ICP-MS AR F 2245 (2013)
51 15GW265 (266+2) Ma HER 15 5 LA-ICP-MS # F(2018)
52 18HL-07 271~248 Ma A 22 B A A 4 LA-ICP-MS %A (2020)
53 14GW667 (274+2) Ma LRI LA-ICP-MS # £ (2018)
54 16GW032 277~218 Ma 2% = 3E LA-ICP-MS # 5 (2018)
55 15GW075 278~266 Ma HETE i % LA-ICP-MS # 1 (2018)
56 16GW033 283~196 Ma WL BhlF LA-ICP-MS # 1 (2018)
57 16GW180 283~216 Ma MR 22 i LA-ICP-MS £ (2018)
58 16GW102 284~208 Ma HER R 2R LA-ICP-MS # 1 (2018)
59 11HSZ4-1 289~302 Ma — TR LA-ICP-MS S ST 4 (2014)
60 16GW 024 297~189 Ma ) Ak LA-ICP-MS # £ (2018)
61 15GW248 (3004 3) Ma HE P 8 Sk L LA-ICP-MS # £ (2018)
62 15GW261 (300+5) Ma HERI T H LA-ICP-MS # 7 (2018)
63 15GW235 (303+3) Ma HE P B T LA-ICP-MS # £ (2018)
64 18HYS-1 (3924 3) Ma b S o PR LA-ICP-MS fu W S 45 (2019)
65 14HYS -1 (392+3) Ma KA R Al LA-ICP-MS faf W S 45 (2019)
66 11THNA13-1 (426+6) Ma PEAR M X LA-ICP-MS E A (2017)
67 16PH20-1 (449+3) Ma BN 42 ¥ b X LA-ICP-MS EHEA(2017)
68 16PH21-5 (453+2) Ma AR M X LA-ICP-MS EHEA(2017)
69 16PH15-6 453~418 Ma B S /N 42V Hl IX LA-ICP-MS FEEMH(2017)
70 15XH9-1 (461+5) Ma WS /N 42 Vi b X LA-ICP-MS T A (2017)
71 15XH32-1 (475+7) Ma PEAR M X LA-ICP-MS FEEMH(2017)
72 HDL2-2 (482+8) Ma W' /N 4 Vi b X LA-ICP-MS Fi&EARE(2017)
73 11HSZ2-1 (485+12) Ma [ZENGE: LA-ICP-MS R SCHN 45 (2014)
74 15XH10-1 (49547) Ma &S AL/ 49 M 1X. LA-ICP-MS TR (2017)
75 15XH30-1 (496+11) Ma AR b X LA-ICP-MS FEA(2017)
76 16PH21-1 (502+4) Ma AR Hb X LA-ICP-MS FEAE(2017)
77 11THNA7-1 (516+4) Ma AR Hb X LA-ICP-MS F A1 (2017)
78 11HSZ2-1 (783+9) Ma /RN LA-ICP-MS TR SC i 45 (2014)
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Fig. 12 Isopach map of sand body in the fourth member of Quantou Formation of Upper Cretaceous in the southeast edge of

Songliao basin
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