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Abstract: Through the grain size analysis of 16 sandstone samples from the Upper Triassic Erqgiao Formation in
Zhongping area of Guizhou Province, combined with the regional geological setting, the paper studies the sedimentary
environment and hydrodynamic conditions during the formation of the sandstone. The analysis on the probability
cumulative grain size curves, C-M diagram, grain size characteristic parameters and scatter diagram of structure
parameters of the sandstone indicates that the probability cumulative grain size curves of the sandstone from Erqiao
Formation show good normal distribution, and the frequency histograms mostly show single-peak curves. The normal
probability cumulative curves are mainly multi-bouncing population-one suspension population, one bouncing
population-one suspension population, and one bouncing population-one suspension population-transitional zone
patterns, mainly composed of suspended and jumping components, but lack of rolling components. The Upper Triassic
Erqiao Formation in Zhongping area from the lower to the upper part is in a sedimentary environment transitioning from
delta plain and delta front facies to shallow lake facies.
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Fig. 1 Regional geological map of the study area
I—= M 2k (third-order tectonic boundary); 2—H 2% #4) i 2
(fourth-order tectonic boundary); 3—H. M 15 F 4k (fifth-order tectonic
boundary); 4—HF5% X (study area); (DT 5 244 1 25 T X (Weining
dome-basin tectonic deformation zone); @ 7~ #% /K db 75 4] #8 Wt 47
(Liupanshui NW fold belt); @45 A #2FIE X (Zhijin dome-basin
tectonic deformation zone); DHETTIIERE4EHF (Bijie arc fold belt); &
SRR g b 1 Bl =R 4525 FE [X. (Fenggang N-S fold deformation zone); ©
K PZRE A AEIEIX. (Chishui gentle fold deformation zone); D% X &
FHEAEIEIX. (Xingyi dome-basin tectonic deformation zone ) ; OME4
P4 ) B AR AT X (Ceting E-W tight fold deformation zone ) ; Q%5
JEPE R AE A (Wangmo NW fold belt) ; A0#B] gt i b #t 2048 45 AR T
[X. (Duyun N-S fold deformation zone ) ; ®!E|ﬂﬂfﬁit%§ﬁ#£ﬁﬁlz("[‘ongren
complex fold deformation zone) ; @fﬁ?lﬁlﬁﬁﬁ?%‘ﬁﬁ’}ﬁﬁg(f{ongjiang
open complex fold deformation zone); D%V % |41 &2 XY 4% 78 JE X

(Liping tight complex fold deformation zone )
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Fig. 2 Profile of the Upper Triassic Erqiao Formation ( PM116 ) at Dashanpo in Zhongping, western Guizhou
1—BRkA (conglomerate ) ; 2—RK A A TR (feldspar quartz sandstone ) ; 3— A B AV S (lithie quartz sandstone ) ; 4— A TE A A (mica-
bearing lithic quartz sandstone); 5—& kB0 # (gravel sandstone); 6—F5 i1 JEfib % (calcareous quartz sandstone ) ; 7—Vé# (mudstone ) ; 8—7wifi K2

(micrite) ; 9—f T = 7+ (microcrystalline dolostone ); 10—RAEA. B K 4“5 (sampling position and number)
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Fig. 3 Profile of the Upper Triassic Erqiao Formation ( PM211 ) at Xiagou in Zhongping, western Guizhou
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Fig. 4 Field characteristics and sedimentary structures of the sandstone of Upper Triassic Erqiao Formation in Zhongping, Guizhou Province

a—_FRAIEE BT A1 (outerop of sandstone of Erqiao fm.); b—RUBLIR A4 231 (1A PM116 %5 14 J2%) (large wedge-shaped cross bedding); c—F
ATE#GRIE PM211 %5 7 )2) (parallel bedding) ; d—AbIAEYIE A (GEIIH PM211 %5 12 J2) (carbonized plant fossil)
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Table 1 Mineral compositions in the sandstone from Upper Triassic Erqiao Formation in Zhongping area, Guizhou Province

ha=2 K5 Fanis Qm Qp Q F Lv Ls L Lt
1 PM116-b1 YlrfoRL A B A 64 8 72 4 - 6 6 8
2 PM116-h3 Aok b 85 3 88 3 - - - 3
3 PM116-b4 Yl kLA S e 70 8 78 3 7 7 15
4 PM116-h5 R 45 R A S 2 76 13 89 - 1 - 1 14
5 PM116-h6 TR IO e 45 R AN SR A S 52 38 90 - - - - 38
6 PM116-h8 Tk T HE 86 v AR5 B A e 77 8 85 - - 5 5 13
7 PM211-b1 b R4S oRL T A b 76 6 82 2 - 5 5 11
8 PM211-h3 YRS B A b 75 5 80 3 - 7 7 12
9 PM211-b4 YKL TE A 75 3 78 4 - 8 8 11
10 PM211-b5 Fl S5 AR T A b 68 15 83 1 - 5 5 20
11 PM211-h8 AR B A b 70 3 73 5 - 12 12 15
12 PM211-h9 R B A 54 7 61 6 - 23 23 30
13 PM211-b10 YRS B A b 66 4 70 4 - 15 15 19
14 PM211-b11 RS JE AP 70 3 73 4 1 10 10 13
15 PM211-bh13 Pk A B s 65 3 68 7 - 13 13 16
16 PM211-bh14 AR B A 62 3 65 4 - 18 18 21
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Table 2 Sandstone grain size analysis of the Upper Triassic Erqgiao Formation in Zhongping area, Guizhou Province

A EX HLAS ik giRr ARy MR ke Fit
5 s EE

P<-1 -1<P<0 0kP<sl 1<P<2 2<P<3 3KkP<s4 4<Psb 5H<P<8 P>8
1 PM116-h1 Aiirfobi B A s 0.00%  0.00%  0.00%  46.94% 43.60% 6.31%  0.14%  0.01%  3.00%
2 PM116-b3 HRLA b 0.00%  0.00%  0.00% 56.45% 29.91% 2.60%  0.04%  0.00% 11.00%
3 PM116-b4 HhrfobiE TE A S 0.00%  0.00%  0.00% 54.41% 39.09% 151%  0.00%  0.00% 5.00%
4 PM116-b5 REJT 45 ok S ib 0.00%  0.00%  44.04% 52.66% 1.28%  0.02%  0.00%  0.00%  2.00%
5 PM116-b6  FEFRIRAE S RRASR O M4 495%  24.60%  53.66%  12.04% 1.72%  0.04%  0.00%  0.00%  3.00%
6 PM116-b8  FEFR4S F 4k s B A SEhbs 0.00%  0.00%  0.00%  17.59% 6852% 11.50%  0.39%  0.00%  2.00%
7 PM211-b1 RS R B AR 0.00%  0.00%  18.12%  64.25% 1578%  0.84%  0.01%  0.00%  1.00%
8 PM211-b3 HRLE B A e 0.00%  0.00%  0.00%  27.59% 55.95% 13.13% 0.32%  0.01%  3.00%
9 PM211-b4 YR8 A b 0.00%  0.00%  0.00% 1590% 59.01% 17.70% 0.38%  0.01%  7.00%
10 PM211-b5 FERI LS AR B AR 0.00%  0.00%  0.00%  9.04% 62.25% 23.94%  0.76%  0.01%  4.00%
11 PM211-h8 FP AR B A S 0.00%  0.00%  0.00%  2.54% 69.68% 23.38%  0.40%  0.00%  4.00%
12 PM211-b9 il ey el e 0.00%  0.00%  0.00% 54.15% 40.85% 097%  0.03%  0.00%  4.00%
13 PM211-b10 KL B A WA 0.00%  0.00%  0.00%  637% 60.25% 27.45%  0.93%  0.00% 5.00%
14 PM211-b11 YKL B A Db 0.00%  0.00%  0.00%  4.46% 6951% 2286% 0.17%  0.01% 3.00%
15 PM211-b13 kKA B 0.00%  0.00%  0.00%  49.72% 42.73% 253%  0.01%  0.00% 5.00%
16 PM211-b14 FhARLS B b 0.00%  0.00%  0.00%  6.45% 49.39% 34.27%  2.86%  0.03% 7.00%

FE S A 72 245 (Kg=1.56~3.00) FilHE 5 2245 (Kg>3.00)
L XA R SR A L SRR YA G,
UL ITRRY) AT B2 2 YRR A TR iy .
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5Bk Z i 22 5, R X DT Y 43 1 72
AR S R (€ :ct oy N 4 = K (S A 3 v . S
A% o (H R/ SRR 43 6 . 1) o {EFE
0~0.35 Z 0], FRMIEWRLF; 2) 2 o HTE 0.35~0.50
Z ), FIR AT 5 3) Y o (HAE 0.50~0.71 Z[i], &
INATIEREE; 4)Y o {HAE 0.71~1.00 Z 0], Fn 51k
9% 5) o (HTE 1.00~2.00 Z i), FR4%E%; 6)24
o {HTE 2.00~4.00 Z 1] , KR 4r et 25, F3 18 M 1Y 4
57K BN 7 554006 5%, AT R TR ISR 1) 4 b ik 2
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Table 3 Sandstone grain size parameters of the Upper Triassic Erqgiao Formation in Zhongping area, Guizhou Province

JF5 KM =k Mz o sk Kg Y. Y, Y,

1 PM116-b1 i rfoRLE TE A 2.07 0.63 0.17 1.07 -3.64547616  8.1412173  80.06498679
2 PM116-h3 HOoRLA S 2.07 151 0.60 367 -22.0201246 24.0381537 211.5944169
3 PM116-b4 i rfoRLE TE A 1.97 0.62 0.24 1.62 -3.88118016 11.4563438 78.94578004
4 PM116-b5 TR BT EE kLA S 1.08 0.43 0.12 1.07 -1.83740736  7.1757583  49.73243659
5 PM116-h6 LT 45 B R AN SR SEiib 0.30 0.82 0.11 130 -6.24421536  7.5665248  69.37489984
6 PM116-h8 R4S rh 2 B A S e 2.43 0.52 0.16 110 -2.39106656 8.5433958  77.20693864
7 PM211-b1 e BT ZS R B A Db 1.49 0.55 0.16 1.02  -2.942486  7.4288335  64.60200475
8 PM211-b3 RS B A YA 2.37 0.62 0.18 1.00 -3.50339216  8.0595378  84.12071404
9 PM211-b4 ARiE 8 A9 s 2.61 1.35 0.37 378  -16.75133  23.6459675 185.8141358
10 PM211-b5 Tk BUR S AR A B A Db 2.71 0.60 0.13 115 -2.942098 8.771976 86.934213

11 PM211-h8 FhADRLE B A S 2.74 0.52 0.22 111 -2.59576456  9.2239198  83.14591864
12 PM211-h9 kLA B A 2.00 0.43 0.26 128 -2.24994936  9.8935133  66.66855859
13 PM211-b10 RS B A YA 2.78 1.20 0.41 337 -13.588138  22.022051  164.065767
14 PM211-b11 R JE A WA 2.72 0.48 0.07 1.07 -1.52116056  8.0040718  77.48842164
15 PM211-b13 ki KA B 2.05 1.28 0.47 370 -15.8013698 23.5659238 166.7618964
16 PM211-h14 Rk R 291 1.37 0.40 283 -17.3319842 19.0143953 194.6279438

10HE em

— & —

Kl 5 StMrhPRbIX =SS MR b a s T A E
Fig. 5 Microscopic characteristics of sandstone from the Upper Triassic Erqiao Formation in Zhongping area, Guizhou Province
a—r B AT (lithic quartz sandstone ) ; b—K A1 A JEIA (feldspar lithic sandstone ) ; Qm—Ff {447 JE (monocrystal quartz); Qp—2 kA JEFUA B
(polycrystal quartz debris) ; F—K: A7 (feldspar) ; Ls—UURURIAE B TALA B (sedimentary and metamorphic sedimentary rock debris)

ST FE 2 — B — k20 (PM116-b4.  FUBKERA /4L AL, B/ R shdl 4y

PM116-b5 .PM211-b1 .PM211-b5 .PM211-b10). —k 1) Zik—E
— ek R (PM211-b4 . PM211-b11), H B R4 4y T B R B £k i — BER IR S A B
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Fig. 6 Probability cumulative curves of sandstone grain size of the Upper Triassic Ergiao Formation in Zhongping area, Guizhou Province

1—IE 2542 231 (normal probability accumulation ) ; 2— ZiHiZ (cumulative frequency ); 3% ( frequency)
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Fig. 7 The dispersion diagram of skewness-standard deviation for
sandstone of the Upper Triassic Erqiao Formation

(From Reference [27])
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Fig. 8 The C-M diagram for sandstone of the Upper Triassic
Erqiao Formation
(From Reference [27])

1—#% 5| % ¥ #H (tractive current deposition); 2—t 3 7T X (turbidite

deposition) ; 3—#KETEULA(still water suspended deposition)
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