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Fig.2  Outcrop photographs of the First member of the Xujiahe Formation in the Wangjialiang section
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Fig.4  Outcrop photographs of the First member of the Xujiahe Formation in the Gongnongzhen section
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Fig.6  Photomicrographs of sandstone from the First member of the Xujiahe Formation, Wangjialiang section
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WILA BUA A B2 R 0 AR B AN, Ve ir
B R . A LA IR N 3, E A A,

O IEIEATAEHLIL : hitp://www.cjxb.ac.cn/en/article/doi/10.14027/.issn.1000-0550.2024.064
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Fig.7 Cumulative probability curves for sandstone in the Wangjialiang section

WM. B NRHE B A A BRI S R,
R )i U 5 5 K oy e 5 22 (1] 6, b) |, S BLAE 55 7K B)
F1 VA R A iz B B A TR IR EE . WILA BEREHR 0~
2.80 m ULARCIR R 22 452 HE (18] 3a) , S — fUN ATk
T CTRPHITRR . 2.80~13.72 m 7E A &R WAL AL AT, &
BHHCIR IR S B2 B, R 2k oy — Bk — B (1
Ta) , R = SN TR 43 U T GE SO TR . 1372~
15.69 m FE AR ADA DURL A3 R h 4l — Bk —
et WL (E 7h) |, S = AT S K T 43 i 18
VLA . 15.69~19.59 m Ky #3 D o e 7 Fn e A DU
b ih e — Bk — 22 (B 7e) , i = MAME R 5
T BT . 19.59~26.79 m X B B2, NI
AT

WILB Bl & /b K kR B REME b
FERA, I HAC k)2 R T (K 3a) o A A4t ke
FA— U AR B 5 B A 2% (Kl 6, d) o WILB Bt 0~
6.80 m LUK b ol 32, DLAERIR A2 5 /2 38 i e R AR
ol —Bb—BJead PR (E7d) , M =MAIMETZoK T
ST ARG . 6.80~13.20 m LLKY D 5 AR
Wb, R B RARACHZ L, WK MY,
B 2 Sk — Bk — B 2C (& 7e) , b =M 43
TE YT . 13.20~16.20 m MU0 4 e 5
FIURE, A VE PR

WILC Bt ARS8 78 8 | B K Ak A
I e I ZE A 45 4% (1 3a) , b = MR TEPE
L BRI 08 s R S [5]3R5 1 2 AR R A
U, IR B A 2540 32 (1 6e,f) o 8.70~10.50 m
AR ED A, M BRI E o — Bk — B (B 76) , e
I AR AR TTUAR RS S = £ I S SBT3
42 M—EHSIEER

TENRIE A AR, SR B R T Fe Mn,
Cr.V.Ni.Co.Br Fll Cu % & S8 s MAE TR,
K78 K, BT RIEITER Ca Mg K \Na .Sr.Ba,
Mo Zn Ul B & K a7, T8 LA FhER S TORR N 2 2
TR (R ,2023), BT ATE ScANE AT
F Cu W WA 5 52 2SR A s e (RE/INEERI I
K,2011; Wang et al.,2022) , F I Sr/Cu HLH REASH 4
S W R Bsp 0 A A B T AL R AIE o Lerman et al.
(1995) # t Sr/Cu FLAE A T 1.3~5.0 & B4 Tl B2 12
6, KT 5.0 WIS TR I Ak, e 55 1
N, Fe Mn,Cr Ni.V Fl Co 7EUUAW H LI AATE 23T
VE , S AMEFEE C{H (Climate index values) JF iy,
BRE 204 )E (Ca Mg K Na ,Sr fll Ba) 7£ T
BAME T LA R X DITE , S8 CEFER GR S X
25,2007 ; Cao et al.,2012) o CAE 555 B X R 56 &R
9 :0~0.2 FE /R T RAME, 0.2~0.4 F5 7R 2 T B3
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Table 1 Major element contents in bulk rocks from the First member of the Xujiahe Formation

Fedl I /m Sio, K,0 Na,0 Ca0 MgO ALO, TFe,0, MnO Ti0, P,0,
GNZ-04 14.50 89.56 1.37 0.12 0.28 0.23 5.27 0.95 0.04 035 0.02
GNZ-07 19.10 73.25 2.17 0.13 045 0.51 9.45 7.85 0.07 0.82 0.05
GNZ-10 21.35 63.42 426 0.17 0.84 1.90 16.72 554 0.07 101 0.24
GNZ-11 22.60 70.10 329 0.16 0.70 1.60 13.02 4.98 0.06 0.80 0.18
GNZ-13 25.80 54.01 5.06 0.20 0.58 1.88 20.70 8.57 0.03 1.28 0.11
GNZ-17 31.30 69.70 312 0.16 0.53 0.93 15.01 4.04 0.04 0.66 0.07
GNZ-20 3895 54.58 3.92 0.16 2.07 2.04 19.02 7.81 0.09 1.14 0.20
GNZ-21 39.30 60.98 4.07 0.18 1.17 241 16.94 5.63 0.04 0.96 0.16
GNZ-28 43.02 49.67 3.01 0.16 10.84 343 12.17 4.56 0.07 0.67 0.17
WILA-01 3.40 55.87 2.86 0.66 7.49 3.78 11.47 5.11 0.07 0.66 0.14
WJLA-04 6.05 53.90 328 0.49 6.54 391 13.73 5.26 0.08 0.75 0.15
WILA-06 7.28 52.74 2.77 0.43 9.03 3.88 11.28 4.55 0.07 0.67 0.15
WJLA-08 9.55 53.36 2.95 0.33 7.95 3.80 12.34 5.02 0.10 0.71 0.15
WILA-14 13.94 53.33 3.81 0.18 3.95 3.49 16.61 7.17 0.17 0.77 0.22
WILA-18 15.79 58.79 3.66 0.19 2.17 3.06 17.18 4.80 0.04 0.88 0.18
WILA-22 18.79 68.00 2.98 0.16 0.57 1.54 15.72 4.03 0.05 0.88 0.16
WJLA-30 26.29 67.86 244 0.16 0.34 0.98 16.78 326 0.01 0.93 0.05
WIJLB-03 373 66.20 3.03 0.16 0.64 1.23 18.42 2.99 0.02 112 0.25
WILB-04 5.40 68.27 245 0.14 2.86 1.68 12.33 3.77 0.09 0.76 0.15
WILB-06 7.40 68.05 2.05 0.14 4.85 1.53 9.34 4.87 0.12 0.60 0.13
WJLB-10 11.80 5741 2.70 0.32 7.22 3.59 11.22 4.27 0.08 0.69 0.15
WILB-11 13.00 66.21 241 0.15 4.39 2.38 11.33 3.03 0.04 0.71 0.15
WILC-06 1.40 63.98 313 0.19 0.81 1.80 17.89 4.02 0.06 101 0.10
WILC-15 345 6221 3.01 0.19 0.68 175 18.86 3.60 0.03 1.25 0.08
WILC-22 4.85 64.92 349 0.19 0.25 1.81 16.71 5.25 0.05 0.94 0.05
WILC-27 7.30 57.50 2.80 0.16 6.65 2.92 13.35 3.70 0.05 0.79 0.16
WILC-31 8.32 57.70 2.92 0.18 2.02 2.81 16.10 4.15 0.03 0.97 0.14
WJLC-40 12.35 58.48 3.37 0.18 2.19 2.89 17.19 450 0.03 0.98 0.17

VE £ TFe,0, J 45 3 R0 2 30 % .

0.4~0.6 87 2 T F—P WIS M5 , 0.6~0.8 $5 7 1)
M, 0.8~ 1.0 FE /R ENE A . CEMTHRA N
CfH = S(Fe + Mn + Cr + Ni + V + Co)/>(Ca +
Mg + Sr + Ba + K + Na) (1)
FETF Sr/Cu HUAE AN CAA A AR 5C R IG5 IX 20
F— Bty S e Bl o A B (T LT
I VATV BB (K 5) . AFgEX T I, VBB Si/Cu
FLME38/N T 5, IRl AS CAE KT 0.6, B~ F8 s L R 46 7
WA . SRAE LY BORTIV B Bz, Sr/Cu (B2
TSHERTFS, CEY/NT 0.6, LA M bR i
R (E S5) . AR S, S Al — Bt
TORR 01 S AT AR Ik 3 (BT 5) o 2580
— B AR TS FIAE 28 0] FU 2 RS B
FARHELRS T+ AR A AT 1 SR il 28 S5 45 | R
I S A RGBS E G 3 IR 52
TR AR I (B L, 1995 4 KR4, 2011) .

43 M—EBAER R E XL
4.3.1 HFRAIEIR

Rb 78 XA A H i RS PR R T S, Rb AHAL T
S RE A5 78 KU AL S5 4 rh R A TR B[], A1 i Rb/Sr Lt
8 7] DL T 20 W7 £k 2= KU AR 39 5% B (Long et al.,
2008) . 7 I I (1) 5 R K M S, s 20 XUk
VB 22 80 Se & BRI, I Rb/Sr LU AE 5 462 XL
fb 5% B Rl 1F EE (Long et al., 2008 ; Asiedu et al.,
2019) . Rb/Sr>1 457~k 27 KUAL SR B 858 , Rb/Sr<1 $5
N5 B AR KRR . PFSEIX T B Bo
ICP-MS f) Rb/Sr U AE R 0.78~2.53 (XM M 1.77) ,
FHF XRF 7 0.38~2.27 CEH{E N 1.50) , T8 /- 508 1Y
AR 38 B 5 1T B Bt ICP-MS 19 Rb/Sr [ {f H 0.79~
L19CEHI1E 0.94) , T4 XRF 4y 0.42~2.32 CE{E K
1.25) , R AR B I 28 v 48 KAk B2 5 B B L v 1Cp-
MS 1 Rb/Sr FC Al M 1.01~1.93 (SF- 2114 1.55) , T4
XRF 47 0.96~2.72 CEEIE R 1.76) , W fb2= AL R
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Table 2 Trace element contents in bulk rocks from the First member of the Xujiahe Formation
FEfS W /m v Cr Ni Zn Ga Rb Sr Y Zr Nb Ba Pb
GNZ-04 14.50 22.29 20.00 11.56 14.13 5.30 37.01 35.21 7.37 158.61 6.37 183.15 8.95
GNZ-07 19.10 65.73 66.36  46.83 38.23 14.25 75.74 64.47 2333 315.39 16.56  308.81 89.21
GNZ-10 2135 154.06 129.83  39.93 119.15  26.85 157.41 75.67 33.14 30876 22.68  622.99 9.15
GNZ-11 22.60 102.70 96.68 4070  133.24 19.85 133.38 61.65 2976 27021 18.07  543.18 12.46
GNZ-13 25.80 187.04 14583 5573 98.57  34.89  221.09 87.11 4296 52490 3097 57625 4118
GNZ-17 31.30 82.61 5148 2694 44.37 18.13 108.52 56.69 2242 281.88 1527 41023 4827
GNZ-20 38.95 133.39 148.61 4742 79.61 3070 15845 79.57 3366 403.62 2639 690.79  26.67
GNZ-21 39.30 147.26 12596  41.90 84.22 2756 172.68 78.58 27.93 323.57 2225 724.64 13.18
GNZ-28 43.02 106.94 100.47  32.03 7330 1836 127.74 163.26 25.38 217.66 1608 589.19 13.56
WILA-01 3.40 107.52 87.63 4623 113.69 17.00 116.83 132.86 2510 221.09 1536  611.64 3088
WILA-04 6.05 123.49 9349 4648 90.93  20.29 145.02 121.39 26.27 253.63 1815 609.91 24.47
WJLA-06 7.28 110.01 181.87  45.09 88.24 16.83 117.30 147.64 28.57 231.08 1629  679.18  24.14
WJLA-08 9.55 113.77 12193 45.70 98.08 17.68 127.69 138.08 25.19 240.11 16,78 53531 2451
WILA-14 13.94 141.52 10027 6333 116.64 2304  167.34 94.84 3244 23838 17.55 63241 36.47
WJLA-18 15.79 141.49 11140 5404  107.58 2454  155.60 80.73 2544 28231 2018 62209  22.66
WJILA-22 18.79 109.58 10403 34.65 120.89  21.21 136.67 75.52 25.88 32226 1956 47119 41.06
WJILA-30 26.29 108.56 91.33 14.43 48.61 27.03 126.00 77.61 26.66 300.64 2574 37640 2273
WJLB-03 373 132.14 11120 29.43 58.21 27.80 122.93 106.10 33.84 43284 2512 42748 18.63
WJILB-04 5.40 92.68 7113 4761 93.35 18.86 103.86 102.98 24.07 274.36 1700 36820 2344
WILB-06 7.40 72.35 61.28 3597 90.39 14.07 83.01 116.19 2440 23726 1293 34271 19.21
WILB-10 11.80 100.09 6534  43.64 85.31 17.77 114.43 122.32 23.16 22326 18.14 49121 2222
WILB-11 13.00 86.91 5842 3574 74.06 17.01 103.97 109.42 24.03 250.82 1635 37846 2061
WJLC-06 1.40 141.60 93.69  51.50 10140  28.15 158.69 129.30 138.23 281.58 2172 48357  30.82
WJLC-15 3.45 163.49 91.55 5078 121.67 3527 171.49 13034 25379 331.09 2749 44531 2524
WJILC-22 4.85 144.12 118.68  76.94 8772 29.19 179.65 87.23 166.63 28503 2139 63410  37.35
WJILC-27 7.30 111.68 7873 3099 92.35 19.41 123.64 136.23 2550 24752 2221 398.50  21.87
WJILC-31 8.32 139.99 82.56 6192 11470 2324 14150 95.40 25.24 31979 2507 41645  40.46
WILC-40 12.35 143.97 15522 55.09 11348 2501 164.59 146.28 28.68 26400 2031 48178  21.63

T R TE 2 LR ugle
JFEF N 5 IV B B ICP-MS fi4 Rb/Sr FLAE K 0.71~
1.22(CF#4{E 0.95) , FHE XRF # 0.56~1.11 CEI{E N
0.82) , #8 7/ AUk 58 B2 06 55 5 V B Bt b 1ICP-MS 1
Rb/Sr HLAE 4 0.91~2.05 (CF-F41H 1.38) , F+F XRF
0.07~2.29 (F-H4{E M 1.40) , i 7~ 55 19 JRUAL 5
Zi L rik , ICP-MS A1 F£5 XRF () Rb/Sr FLE 2 B
BT N G FR | AR A A R 2 R —rh A —
s — P AR R (E 5) .
1k = ph A 38 #0 (Chemical Tndex of Alteration,
CIA )42 1 Nesbitt and Young(1982) 42 Hi 4, 7] LI E
U5 DX B R A B B, B0 12 R o A T A
(Bai et al. ,2015;Fu et al.,2015; Sun et al. 2022 ; F5AT
5, 2024) AN N
CIA,,, = AL,0,/(AL,0, + Na,0 + K,0" + CaO") X
100 (2)
Ko : CaO RRBERREL T P CaO 1 H 3], CaO 11T

BTN (FEJR )« Ca0 5 =Ca0 - (10/3) XP,0,. #
Ca0 4<Na,0,% Ca0'=Ca0 4;#7 Ca0 z>Na,0,% CaO’=
Na,0(McLennan, 1993 ;Fedo et al.,1995) .

— A3 CIA B K 50~65 F8 7R ZE¥8 T 19 551k
22 XA , 65~85 5 7~ T 8 1B 4 o 45 XUAL L 85~100 48
TR R IRTNE ) 3R Ak 2% 4K (Nesbitt and Young, 1982) .
432 BB AE R FE AR RAL A R oh

DURUE i MR A7 1 oy 23 R Dk 32 B0 AR
I & 2 AR, T S5 32 KA 50 B 22 .
it A-CN-K = A8 & & 30, B9 DR il WA fig 1) K
KOEAT) (B 8a) (Gao et al., 1998) , F2 WAKE i 32 3]
KA B2, R s & K LB FnZE +
T VURUS 9 A VE R 2 1R 0 & 4E K0
(Fedo et al., 1995) , PRl 75 22 X%t CIA {H #F47 K % 1E
(CIA,,) o FE&fdi F Panahi et al. (2000) B 3 (19 757
AT KA IE
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Fig.8

(a) Plots of A-CN-K; (b) correlation diagram between CIA_, and CIW after K correction; (c) Correlation diagram between

CIA,,. and PIA after K correction; (c) correlation between CIA_, and Al/Si

K,0" =[m x ALO, + m X (CaO" + Na,0) ]/(1 -
m) (3)
m = K,0/(ALO, + CaO" + Na,0 + K,0) (4)
P KO R A A KA UE AT IO K0 93
i, m AR T KO M LB 5T AR G =S5
TH PO 1] 22 05k e 23 08 15 11717 (Luo et al., 20145
Shao et al.,2016) , KL BEA T &G R Brim LA r 58
U I M 5e A & O R 1Y F 35 & (Gao et al.,
1998) . BLIEJEHY CIAE(CIA,, ) WRIFIE 5, BT
b= XA 25 (Chemical Index of Weathering , CIW ) Fll
{ﬂ{ﬁﬁ’fﬂ/}fj’gﬁ(magiodase Index of Alteration, PIA)
A2 K0 B i A K SRS , Pl CTW T PIA AT L)
FHT5IE KA GE 25 2R vl v (HH R A U S 4 2R
#3.,4), 458 NIR,CIA,, 5 CIW HI PIA ¥ HA 8547
R DG, R* 43331k 110998 3([EI8b, ¢) , i K%

WA, - YIEDTRR A e it R b, & S BRE TR
(S A7 R (U Th  Ze JHE) ¥ F & 764 90
AP, RS E R TR W TR AR TR AR
VIR (Pang et al. ,2018) , NI 520 XUALFEHL
I, FEAR R BRI R, AR TR ) CIA (2 K
TR DU CIA (., AR SRR S
FRAIREGTAR EL , SOt R B R R TR R
HURLURR P 5 . $iR i, AUST T2 & & ]
PAAVE R 7K Bl 77 43 3 1) 48 5 (Lupker et al., 2013)
CIA,, 5 AU/Si FAEARAR G (5] 8d) , FR B SE X LT
FRE AR LA Z DR S e i R il

Zx LTk, CIA,, {8 W] LS S ey 6 DX ) Ak 2 XL
AAE R B B At AR E . 2R Al 1 VI,V 55
BB CIA,, [HYI KT 85, 4878 RIGIIE Y55
XAk T IVET B CIA, 8 R —AN K T 85, Hifth

/T 85, TR R I B R (1 h A fb e WAL . ZRE 0
®3 BRULERTEAR

Table 3 Calculation formulas of chemical weathering indices

TEVHBR T KIS AAEHT

SIS AN Z7% HR
AR R (CIA) CIA=ALO,/(AL0,+Na,0+K,0+Ca0")x100 Nesbitt and Young, 1982
PR E (CIW) CIW=AL,0,/(ALO,+Na,0+Ca0")x100 Harnois , 1988

AHCA TR H(PLIA) PIA=(ALO,-K,0)/(ALO,~K,0+Na,0+Ca0")x100 Fedo et al., 1995




534 ot M

¥ Ha4t

F4 PHREA—BERXLIERE
Table 4 Chemical weathering indices in bulk rocks

of the First member of the Xujiahe Formation

Fedhs W m T CIA CIA, CIW PIA
GNZ-04 14.50 GNZ 7390 8370 9330  90.90
GNZ-07 19.10 GNZ 7720 8580  95.60 9430
GNZ-10 2135 GNZ 7630 8670 9670  95.60
GNZ-11 22.60 GNZ 76.10 8620  96.10  94.80
GNZ-13  25.80 GNZ 77.10  87.00  97.00  96.00
GNZ-17 3130 GNZ 7940 8670 9670  95.80
GNZ-20 3895 GNZ 79.90 8720 9730  96.50
GNZ-21 39.30 GNZ 7720 8670 9670 9550
GNZ-28  43.02 GNZ 7620 8590 9580  94.40
WJLA-01 340 WJLA 6850 7540  84.00  79.30
WJILA-04 605  WILA 7260 8020  89.50  86.30
WJLA-06 728  WILA 7190 7980 8890 8550
WJLA-08 955  WJLA 7420 8230  91.80  89.30
WJLA-14 1394  WJLA 7790 8670  96.60  95.60
WJLA-18 1579 WJLA  79.00 8660 9660  95.60
WJLA-22 1879  WJLA 8070 8680 9680  96.00
WJLA-30 2629  WILA 8410  87.00  97.00  96.40
WJLB-03 373 WJLB 8290 8720 9730  96.70
WJLB-04 540  WJLB 7980 8640 9640 9540
WILB-06 740  WJLB 7770 8550 9540  94.00
WJILB-10 1180 WJLB 7370 8190 9130  88.60
WJLB-11 1300  WJLB 7840 8590 9580  94.60
WJLC-06 140  WIJLC 8170 8670 9670 9590
WJLC-15 345 WILC 8290 8680 9680  96.10
WJLC-22 485  WILC  79.10 8640 9640  95.40
WJLC-27 730 WILC 7890 8620 9620  95.10
WILC-31 832  WILC  8LI0 8650 9650  95.60
WJLC-40 1235 WILC 8020 8670 9670  95.90

Bty AEFE £ (Se/Cu HUAE AT C{ED) 5 XA T8 5L (Rb/Sr
FEAEAICIA,,) , T CILATV B BEl A R e,
A2 AR AE 5 5 TRV B B oA iR 2 2 1 S —2
WA, A AR E I R 2 (BT S) .
44 HSRRIRFNEZR

iz I XAL 48 % (CIA . CIW ., PIA 1 Rb/Sr) 145 fi%
FE B (CAELA Sr/Cu) B HE T 25 G230 4L 20— BeAg b JE0iT
RO A o IS R B ) ol S S AU RR
(18 S T 0 oy S T BB S R T XU sl
REALA XU DU L Al )1 S5 UE 4 2 B 1 g )1
F5 M A W = Bt 37 2 A 9 XY R (R R 4%
2010; Tian et al.,2016) . WAk, WRYH 5 BT /R B30T 11 fik
(Mutti and Weissert, 1995) . . #] & A5 4 Chinle 20
(Therrien and Fastovsky,2000) %51 X | =& i tid

ST BAZERIE U . M =S a I, 25 E Y
T 3B # IX. (Prochnow et al., 2006) F1E5 35 M (Colombi
and Parrish, 2008 ; Cesar and Grice,2019) [ 5 S A%
TR S BB FERTE A X, FRIEHSTEHR
o I TR AR AR, Y KRR AT, 2371 R AR R AR
B AR AN A 32 R A 0 ) R B 0T 1 K 4, 36 s
TR AR A 1T 2 XD 55 B A A 7K a3 b, S8R
17 Wi 28 T 5 (Tanner, 2018 ; Dai et al. ,2022) . 7l
NX G 25 B i is A6 5 F B ge it ny ot
Y, 32 AR 250 52 30T 4 D R s A A 7 46 H0E0 1 5 7L 1
TR (R T 5) A& i M4 (FRJE VS,
2011) o PUJI| Z b 200 52 T 20 v s 0 7 (KO AR R A
(1) & e TR AR, o SO T2y A R v 34
R TR L RE , XA R IEE— 2P R80T
MG R —e B2 1 & Bt (TR JRIESE, 2010) .
ZEAHT NIRRT B AR N PEAE X - = S 5820
F L — B DU T8 38 B i oy A e 5 R
K3 B % V) AH & . Zhao et al. (2020) Fl Dai et al.
(2022) % 4 e Al e oty 445 B Tl e 4 S R B fEh =
B2 5 e RS RS Bl , R T h A
TR R (7R [ N = 3 W NG W= /3
e B e CEEME R T 1 500x10°) (HBE8%,2023) , 75
pCO, AT B 2 ik I 1 1 S T2 B () 3K 8l R R 2 —
(Taheri et al.,2018; 3§ WHEF , 2023) , B Z I B 2
S EiSR A1 I (B S i 5 A B P R BT e W 73
TE RSB A2 AR
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A L KR LA B 1 AT W 3 S S R R R
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SR, Bl b A AR P e B I SR AR e ok, 4678 I
YEHVE IITIE B TRl R A2 oA DA SGE
R EREE A RE 132 2 S r 4

AFF 5 5 T R AR B B I,V B B, R
FEPR AR WX SE B B SR (B 5) , W BERIE
PP T BB AR RZCETRE—T 20
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Wb T2 B0 B 52 B R AR ) A AR B RY
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2009) . VUi At b =BG o A RS AR T
ML) KB B TP A & A, 1992 o5 FCJE
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BHE Y M ., B R Dictyophyllum-Clathropteris FE ) #f
(DCAHIRE) (172,2023) . EATH I BLTUR &K
T ZE T AR Bsf Y ) 5 A A W B oy S TR B S 280 5K
TAAPIEZ R FRAL T YRR . e — Bt i,
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DELEF A B (Li et al.,2016,2020) , B 117 fE S
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BB T SLA 2014 B4 ,2019) , BB WA S AR AR PR 36
s, T B B HERRFNRAE XS AR A — 5 BYER
—J7 T, KA E R A R, L RE S B SR IR AR I R
FEBY , B 1 B s 53— 5T KA SO RERE &, P
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5 5 () 1) 498 o 3 4 5 908 A A AR R LAY T 1~
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1o R 7 5 (2009) X 251 52 0 20 2 1l J2 1) 4% 5% kAl
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(B, 1995)
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Fig.9 Coal deposition model in the initial coal-forming period of the First member of the Xujiahe Formation,

northwestern Sichuan Basin
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thick coal seams prevalent during the Permian, no longer appear following this event, resulting in a prolonged coal
shortage throughout the Triassic. In the Sichuan Basin, following the EPME, peat-forming spore plants that contributed
to coal-forming period were lost in the lowlands, with no recorded subsequent coal seam development. This period is
called "coal gap".The climate was hot during the Lower and Middle Triassic, and the turbulent sedimentary environ-
ment in the Sichuan Basin suppressed the growth and development of peat-forming plants. Coal seams re-appear in the
Sichuan Basin during the deposition of the First member of the Upper Triassic Xujiahe Formation (Tyx,), characterized
by thin coal seams and poor spatial continuity. During the middle to late sedimentation stages in the Xujiahe Formation,
thicker coal seams developed with highly regular spatial distribution. Current studies of the Upper Triassic paleoclimate
in the Sichuan Basin have mainly concentrated on the middle and late stages of Xujiahe Formation sedimentation,
leaving a gap in research on paleoclimatic conditions during the initial coal-forming phase of the Late Triassic (early
stage of the Xujiahe Formation). To fill this gap, a focused study was conducted on the Ty, (specifically the Gongnong-
zhen and Wangjialiang sections) in the northwestern part of the Sichuan Basin. [Methods] Conducted on the paleocli-
mate and coal-forming mechanism of the coal bearing strata (Gongnongzhen and Wangjialiang sections) of the Xujiahe
Formation in the northwest Sichuan Basin based on field outerop observation, petrological microscopy analysis, and
principal and trace element analysis. [ Results] It was found that the sedimentary facies of the T, in the Gongnongzhen
section are mainly delta front subfacies, whereas those in the Wangjialiang section are mainly delta plain subfacies.
Weathering indices (CIA

Wangjialiang sections displayed an overall fluctuating trend. The humid and hot climate corresponds to strong chemical

wns Rb/Sr) and climate indices (Sr/Cu and C values) of the Ty, in the Gongnongzhen and
weathering intensity, whereas the period of warm semi-arid/semi-humid climate corresponds to moderate chemical
weathering intensity. [ Conclusions] The paleoclimate during the initial coal-forming period of the Upper Triassic Xuji-
ahe Formation in the northwestern Sichuan Basin is of two types: (1) a hot, humid climate; and (2) alternating warm,
semi-arid to semi-humid climates. Coal seams in the study area are associated with Type 1. The hot, humid conditions
promoted the reproduction of peat-forming plants, providing abundant source material for the formation of coal seams.
The paleoclimate alternating between dry to wet during the Tx, in the region is closely related to super-monsoon activity.
After the Middle Triassic, the South China Block gradually moved closer to the mid-latitude humid climate zone, amd
the high concentration of pCO, combined with the influence of monsoonal activity in the study area jointly promoted the
formation of a humid climate and consequent strong chemical weathering. Further research indicated that coal deposi-
tion requires both a suitable paleoclimate and an appropriate preservational environment. For instance, coal seams tend
to be well-developed and preserved in the swamps of high-level system tracts.
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