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Abstract: On the basis of sedimentological research, we study clay minerals by X-ray diffraction and trace element analysis to infer
paleosalinity of the lacustrine environment in which the Xujiahe Formation was deposited in Sichuan Basin. Paleosalinity was
determined using the Couch formula and the paleosalinity values range from 4.8 to 19.7 per thousand, with an average value of 12.8 per
thousand. The paleosalinity of different layers in the Xujiahe Formation changed regularly, and there is a gradual decrease trend from
the second to the sixth member, i.e., from saline to brackish water. The increase in salinity is favorable for the conversion of
montmorillonite to illite, suggesting that clay mineral of the second member of the Xujiahe Formation is mainly illite. The illite content
decreases gradually from the fourth member to the sixth member, indicating thatclay mineral in fourth member and sixth member is
mainly chlorites. Palaeosalinity also has a certain effect on the chlorite composition. with the increase of salinity, Si** , Fe’"/Mg™"+Fe’*
content decreases and Al" content increases in the chlorite composition. Combined with tectonic movement, the change in paleosalinity
of the Xujiahe Formation was probably caused by the Indosinian tectonism, the southern section of Longmen mountain uplift during the

third member period, the Sichuan Basin and the sea lost contact and became a separate deposition system. The sedimentary facies of
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the second and the third member of the Xujiahe formation should be deposited in a terrestrial environment. However, it was

superimposed by tide. The fourth, fifth and sixth member of the Xujiahe Formation should belong to the normal continental sedimentary

environment.
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Fig. 2 Photos of sandstones in the Xujiahe Formation in Sichuan Basin
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Table 1 X ray diffraction data of sandstones from the Xujiahe Formation

, . - AW .
Feils Ehi HRm - — it Axnf A% HRA 0 BHRA
SPa mihba GHRlGa BYEEIRE
A3 001-1 Tix® 1458.14 2.7 5.2 2.9 24 0 0 68.1 3.8 14.8
J4101-2 Tox® 2038.01 5.6 0.2 6.2 0.8 00 0 62.8 7.1 16.3
1014 Tax* 2803.38 6.3 0 5.4 1.2 55 0 65.6 6.9 9.2
FER 1-1 Tax* 2663.28 8.4 0 29 0.4 5.1 0 59.6 9.6 12.9
JEVR 12 Tyx* 2680.6 1.4 0.1 25 0.3 0.6 0 78.6 6.5 8.6
FER 14 Tyx* 2695.6 3.6 0.2 0.7 0.2 12.4 0 62.9 8.3 11.4
TR 102-2 Ty 2704.34 1 0.3 4.8 0.5 7.9 0 64.5 8.3 12.1
HR 1023 Tax* 2719.6 2.1 0 1.4 0.3 0.7 0 77.4 7.7 9.6
111082 Tax* 2045.2 1.1 0 0.7 0.1 00 0 84.3 6.5 6.7
E81 Tax* 2118.39 3.4 0.2 1.3 0.7 00 0 77.1 8.5 8.3
w0224 Tyx* 2490 1.7 0.1 35 0.3 00 0 78.5 6.7 8.8
J22101-8 Tix* 2289.91 4.8 0.1 14 0.1 1.1 0 71.8 7.8 12.2
JaE111-1 Tax* 2187.42 2.5 0.5 35 0.5 0.5 0 71.6 6.6 13.6
&N15-3 T’ 2258.41 2 0.1 1.4 0.2 0.3 0 70.5 122 12.8
&)1101-1 Tax? 2072.73 3 0.1 5.8 1.5 00 0.5 66.6 8.8 13.3
)11109-2 T’ 2231 3.6 0.1 32 0.5 0.3 0.6 67.5 10.6 13
4 )11109-3 Tix’ 2237.4 2.8 0.1 43 0.8 0.1 24 67.7 9.1 12
% T-1 Ti 3271.03 2.1 0.1 25 0.5 00 0 75 8.7 10.7
J % 101-13 Tax’ 2426.9 5 0.2 32 0.6 0.7 0 66.2 10.1 13.6
18 9-2 Tax? 2306.5 1.5 0 2.1 0.3 0.6 0 80.8 5.8 8.9

R2 MIwYSWHER “BYW” SEMHHETEYRE

Table 2 The elemental data of clay minerals and the calculated “equivalent boron” content and paleosalinity

R B Bx109) R B PIARRT 5 i % TR ) 5 i % ROEROE R
S /S K Ch I S K (x107) Sp/%o
£ 001-1 T’ 183 217 0 182(3) 393 208 353 46 393 9.6 4.8
T4 101-2 T 424 487 0  6.003) 14 439 53.2 1.5 14 19.5 8.4
%3 T’ 1040 51.0 0 21.0(5) 80 200 68.5 35 80 139 6.6
I 106 T’ 81.5 74 0 0.0 11 150 74 0 11 126 5.3
FEZ101-4 Twx* 704 419 0  9.0(6) 0 491 49.6 1.3 0 35 13.2
SER 1-1 Tox' 567 248 0 3505 0 717 27.8 0.6 0 50.5 17.6
SEG1-2 Tix' 596 577 0 7.9() 29 314 63.6 2 2.9 22.8 9.4
TR 14 Twx* 37.1 143 0  3.90) 4 778 17.5 0.7 4 49.2 17.2
FER102-2 Tox* 83.4 723 0 7203) 48 157 71.7 1.8 48 26.1 10.5
FETE102-3 Tix' 4929 36 0 6.9(7) 1 56.1 42 0.9 1 25.1 10.2
&)11108-2 Twx* 532 373 0 6.1 1.7 549 42.1 12 17 30.8 11.9
81 Twx* 73.1 234 0 1214 3 616 33.1 2.4 3 522 18
E22-4 Tox* 419 628 0  6.1(4) 14 297 67.7 12 14 15.3 6.9
I 101-8 Twx* 513 213 0 1.94) 1.1 757 22.8 04 11 55.2 18.8
T 111-1 Tox* 234 503 0 6405 69 364 55.6 1.1 69 10.1 5
%3 T’ 183.0 580 0 22(5) 0 200 76.3 3.7 0 238.9 16.3
153 Tox 863 386 0  4.8() 1.5 551 42.9 05 1.5 49.6 17.3
AN1101-1 T’ 146 559 0 14.1(7) 14 286 68.2 1.8 14 52.6 18.1
4111092 T 116 438 0 6205 09 492 48.9 1 0.9 58.4 19.7
4)11109-3 T 139 533 0 10(6) 1.8 349 61.8 14 1.8 55.2 18.8
FET-1 T’ 90.3 485 0  8.9(6) 2 406 56.2 1.3 2 39.4 14.5
I 42 101-13 T 834 359 0  6.208) 24 556 41.4 07 24 49.2 17.2
92 T 414 533 0 6.5(7) 1.1 39.1 59 08 1.1 17.3 7.6

e (1) BRURAFET BICR & &R B () AIRATSE, A0 9 & i S O M) ARAFSEMR; (2) MET Pt
ST, SRHZRA, 1S HSIRERL, ISP MRZER, KEa, Chobgties, Hfh T T Sdi iR (2012)
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Table 3 Trace element analysis results of sandstones from the Xujiahe Formation

S A H/m Ba/(x107) Ga/(x10™) Sr/(x107) Sr/Ba B/Ga
A1 001-1 T’ 1458.14 119.5 8.7 48.3 0.40 2.10
I22101-2 Tix 2038.01 375 124 96.6 0.26 3.42
TR 1014 Tix' 2803.38 383 9.3 90.7 0.24 7.57
VR 1-1 Tix* 2663.28 480 10.5 102.5 0.21 5.40
FETR 12 Tx' 2680.6 299 5.9 68.3 0.23 10.10
VR 14 Tix* 2695.6 533 8.6 124.5 0.23 431
VR 102-2 Tx' 2704.34 902 8.7 104.5 0.12 9.59
I 102-3 Tix* 2719.6 804 7.0 85.8 0.11 6.13
&)11108-2 Tix* 2045.2 679 55 53.5 0.08 9.67
81 Tix' 2118.39 412 8.6 80.2 0.19 8.50
224 Tx' 2490 374 73 75.5 0.20 5.74
I 22 101-8 Tix 2289.91 422 7.9 124.5 0.30 6.49
I 1111 Tx' 2187.42 426 9.1 120.0 0.28 2.57
A 53 Tsx’ 2258.41 535 8.7 131.0 0.24 9.92
A)11101-1 T 2072.73 365 10.5 74.9 0.21 13.90
111092 T 2231 466 9.9 112.5 0.24 11.72
£ )11109-3 T 2237.4 381 9.8 115.5 0.30 14.18
HEHT1 Tox 3271.03 459 8.3 117.0 0.25 10.88
I 101-13 Tix 2426.9 536 10.4 104.0 0.19 8.02
#9-2 Tix 2306.5 311 6.2 70.2 0.23 6.68
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Fig. 5 The integrated stratigraphy of the Xujiahe Formation and the trend of paleosalinity
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Fig. 7 Microscopic photos of clay minerals in the Xujiahe Formation
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