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Abstract

During the 1:50,000 regional geological survey in Inner Mongolia, grain size analysis was conducted
on feldspathiclithic sandstones from the Lower Permian Sanmianjing Formation in the northeastern
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area of Tongle Village, Huade County, Inner Mongolia. The results indicate that the grain sizes of the
samples are mostly distributed around 4.5 ®, suggesting the lithology is predominantly fine sand and
silt. The standard deviation of the samples mostly ranges from 0.6 to 0.9, indicating relatively good
sorting. The skewness is mostly between 0.1 and 1, and the kurtosis is mostly between 2 and 4. The
grain sizes are mostly greater than 3 @, indicating a dominance of suspended transport with a minor
presence of saltation. The probability cumulative curves are mostly two-segmented, characteristic
of shallow marine sandstones. Based on the rock assemblage types, sedimentary structures, and
grain size analysis results, it is comprehensively concluded that the Sanmianjing Formation repre-
sents a littoral-shallow marine sedimentary environment, deposited in a back-arc basin under the
tectonic setting of the Paleo-Asian Ocean subducting beneath the North China margin.
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Figure 1. Measured section of the sanmianjing formation (Pis), Tongle Village, Huade County, Inner Mongolia Autonomous
Region
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Table 1. Grain size analysis data of sandstone from the PM201 section of the Sanmianjing formation

= 1. =@HLE PM201 BIER ERE DR

PM201-42-1LF PM201-38-1LF PM201-44-1LF
ol ﬁ% 2HME ol ﬁ% EVANER o it ﬁ% BME
B 8% ETE% Hou%  HEY% HoU%  SE%
2-25 1 1.00 2-25 0 0 2-2.5 0 0
2.5-3 6.33 7.33 2.5-3 0 0 2,53 0.33 0.33
3~3.5 23.67 31.00 3~3.5 0.27 0.27 3~3.5 1.99 2.33
3.5~4 28.67 59.67 3.5-4 1.86 2.13 3.5~4 8.97 11.30
4~45 25 84.67 445 11.70 13.83 4~45 22.26 33.55
4.5~5 9 93.67 4.5~5 26.86 40.69 4.5~5 37.54 71.10
5~5.5 4.33 98.00 5~5.5 29.79 70.48 5~5.5 18.94 90.03
5.5~6 1.33 99.33 5.5-6 19.68 90.16 5.5-6 1.64 97.67
6~6.5 0.67 100.00 6~6.5 7.71 97.87 6~6.5 1.66 99.34
6.5~7 2.13 100.00 6.5~7 0.66 100.00
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PM201-37-1LF PM201-40-1LF PM201-50-1LF

o iﬁ}i RMEY ol %ﬁz L= o1t %ﬁz BME

B EU% EEY% Ho%u%  HEY% Ho%u%  SE%
1~1.5 0 0 1~1.5 0 0 1~1.5 2.69 2.69
1.5~2 0 0 1.5~2 0 0 1.5~2 12.87 15.57
2-2.5 0 0 2-2.5 0.33 0.33 2-2.5 2425 39.82
253 0.66 0.66 253 4.93 5.26 2.5-3 27.25 67.07
3~3.5 2.30 2.95 3~3.5 11.51 16.78 3~3.5 19.46 86.53
3.5~4 11.48 14.43 3.5-4 19.08 35.86 3.5-4 8.38 94.91
4~4.5 16.39 30.82 4~4.5 19.08 54.93 4~4.5 3.59 98.50
4.5~5 25.25 56.07 4.5~5 23.68 78.62 4.5~5 1.20 99.70
5~5.5 22.95 79.02 5~5.5 14.14 92.76 5~5.5 0.30 100.00
5.5-6 12.79 91.80 5.5-6 3.95 96.71
6~6.5 6.56 98.36 6~6.5 1.97 98.68
6.5~7 1.64 100.00 6.5~7 0.66 99.34

7~1.5 0.66 100.00

Table 2. Table of grain size parameters of sandstone from the PM201 section of the Sanmianjing formation (calculated by the
moment method)

2 2. ZEFE PM201 FIEMERIESHRGEETE)

F5 FH{E(Mz) R RG] i & (SK) UEE JEE (K)
PM201-42-1LF 3.88 0.69 0.55 2.56
PM201-38-1LF 5.17 0.64 0.14 2.83
PM201-44-1LF 4.38 0.63 1.30 4.19
PM201-37-1LF 4.88 0.78 0.002 2.69
PM201-40-1LF 435 0.86 0.29 3.19
PM201-50-1LF 2.73 0.73 0.44 3.16

X G P ARFAE 5 e AR b 5 P L R AR S B — B8, 91 — B 2 ARl 2 (1) Z)ﬂrﬂﬁmﬂéﬁu%
Ao BT 2 7, BB AL W R BE(Z 65°~75%), BRI ERLE(L) 10°~20°), XilF WT#iw i
WA (VBRI AR, T AR B I PR 5 Hh ) = B 2 B Ui 6

BE— B A5G I S A A A TSR, v DL A IS UE ORI ES . =T 4L A A DA
R E BR s KAEEE . MibE) i ha CEMIE ICE) R, Ka2IEZIR™H, ):W;z?**
s AL FIEGLL, 2% B R) B 2 i ANV K IR ER S UTRR « DIRMISE B FK T 2B SR ZEEAAEYshizE, LA
J & AR (TR FE s . BESS . AN 2 2), IXHURFESR MW £ SR - I, KIERE

DOI: 10.12677/gser.2026.151001 4 IR A


https://doi.org/10.12677/gser.2026.151001

HaiE A

BEAR, MTARCEEFRTUR . 5 A RERHARIABGAT XL, B A AR SEIE 5 o B2 1 7 PR
W2 > LOFIESRIZ IV ZEAR ML, HukZ e, FARRTRIASEIN 2 WRDKLERFS £ T (R <3 ©)Al

99.99

99.5
98 4

o
(=]
1

70 4
50 4
30 4 o

MR E 5 B(%)

10

24
0.5

0.01 T T

¢

6.5

PM201-42-1LF (¥ b &)

99.99

99.5
98 4

90

70
50
30+

MR E 3 5(%)

2
0.5

0.01 T T

7.0

PM201-44-1LF (LK 407D 4)

99.99

99.5 1
98

90

70
50
30

R 2 8(%)

24
057 .

/

0.01 T T
20 25 30 3

T T T
5 40 45 50 5

)

T T T
5 60 65 70 75

PM201-40-1LF ({8 /204

Figure 2. Probability cumulative curve diagram of sediments in the Sanmianjing formation

B 2. ZEHBPRRYIR R E

99.99

99.5
98

90

704
50
30

BT 5 5(%)

10

24
0.5

0.01

3.0

5.0 6.0 6.5 7.0

[0)
PM201-38-1LF (#2111 EPE)

35 4.0 4.5 55

99.99

99.5
98

90

R E 2 5(%)

T T T T T T T T

3.0 35 40 45 5.0 55 60 65

¢
PM201-37-1LF (Je itk &)

7.0

99.99

99.5 1
98
90
70
50
30

T 2 (%)

2
0.5

0.01

PM201-50-1LF (¥3bE)

DOI: 10.12677/gser.2026.151001

BRI


https://doi.org/10.12677/gser.2026.151001

Rl A

X E . AW FEAEA SRR AR, KR EE et 150w EAN — B ih 2875 SR 28k R,
A IEgE 3 — D HER AR B S . I, SRR T A A HaMyiRiE, =mHARR TR - il
FRUURAISEL, BRJR TR RERELSS . DR PN LA 4 O 2 R Bl SRR AR R 2R

4. Kbt a Rkt

AU FRT =2 30 BRbAFE R TT R T KGR A 28BN G 500 . S8R WoR, BEmhas
TENT 20%~30% [0, HUHSEATRE; KAGERFEE 20%~30%J0HE N 555858 E e,
15 40%~60%, FLAKILAEAE G 53T %0 VAL R BIIE X DL - BRVE LS N E, HET TR
S PR S I S A 98 AL S AR AR FH o« #E Q-F-L. Qm-F-L A1 Qp-Lvm-Lsm =+ E ([ 3)F, 30 Hekt it
% s A A A T a3, BB R =T AR A IR X ks BB T Aol 5. &6 =1
FEH VTR IR, 456 DA GO 2 A5 Mt ) A 45 5, DO =TI L BT oy A AR B ) A
JEREG AT 5 R IS B TR, 2 XIS I - ORI L) BRI .

Lsm

Figure 3. Tectonic settings of provenance from Qt-F-L, Qm-F-L, and Qp-Lvm-Lsm triangular diagrams of the Sanmianjing
formation (provenance division after Dickinson, 1984) (Qt: All quartz grains, Qp: Polygranular quartz grains, F: All feldspar
grains. Lvm: All volcanic and metamorphic volcanic rock grains, Lsm: All sedimentary or metamorphic sedimentary rock grains.
A: Re-cycled orogenic belts; B: Stable cratons or uplifted basement; C: Volcanic arcs; P: Accretionary wedges)
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