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Morphology of gravels from the Yangluo Formation in the Southern Piedment
of Dabie Mountains
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Abstract: As one of the most important Quaternary strata in the middle reach of Yangtze River, the gravel layers within the Yangluo
Formation are distributed in the north bank of the Yangtze River at the southern foot of Dabie Mountains. There are two views on the
origin of the gravel layers. One view holds that the gravel layers of Yangluo Formation are alluvial sediments of the Ancient Yangtze
River, which formed terraces on the north bank of the Yangtze River after later tectonic uplifting. Another view is that they are the
alluvial fans at the southern foot of Dabie Mountains. As gravel's morphology records its evolution, the study of its morphology can

be used to reconstruct palacoenvironment. In our project, 25 gravel layer profiles were chosen to select total 2693 gravels for
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measurement of morphological parameter, including 1377 gravels from 14 profiles in Hengdian Town and 1316 gravels from 11

profiles in Yangluo Town. Zingg classification shows that most gravel is mainly oblong shape, and it is mainly distributed in the

transitional and fluvial facies in the Sneed Folk triangle. There is a large amount of schist in the gravel layer. The morphological

characteristics of the gravel layer of Yangluo Formation indicate that it is of alluvial—diluvial fan deposits formed by rivers at the

southern foot of Dabie Mountains.
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Fig.1 Tectonic map of Wuhan and adjacent region
I-Qinling—Dabie Mountain orogenic belt ; II- Yangtze Craton; I-1— Tongbai—Dabie basement complex belt; [-2 Yingshan—Hong’ an ultra high
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Fig.2 The sampling location of gravels in Hengdian (a) and Yangluo. (b)

F1 AARPHINES HAERA RS EFA ST 8 (HD REREE, YLRRFAE)
Table 1 The location of gravel layer profiles and the total number of gravels (HD for Hengdian, YL for Yangluo)

v o .\ N N s on GUiBRAAN D RRA
FE5 & 2 kg B (RE) - A T
HD-1 T LN 2 ol i 30°46'24.25" 114°16'46.28" 100 30
HD-2 WS U A 30°46'13.21" 114°17'38.64" 100 30
HD-3 T B 5K 30°46'38.45" 114°18'13.94" 99 30
HD-4 T B 3R i 30°47'11.21" 114°20'53.91" 100 30
HD-5 T B 5K 30°47'11.21" 114°20'53.91" 100 30 NHD-45 B
HD-6 8 e BEL L 5K 30°47'21.72" 114°20'37.01" 100 30
HD-7 88 e BRI 30°47'23.74" 114°21'02.94" 100 30
HD-8 18 i /N Y 2 H 30°46'13.21" 114°17'38.64" 100 20
HD-9 T B BRI 30°49'42.80" 114°17'45.30" 100 30

HD-10 T8 i AL 32 A4S 30°49'42.80" 114°17'45.30" 100 30 NHD-9 5 FER A Z
HD-11 T B E ISR 30°50'14.18" 114°17'28.12" 100 30
HD-12 T B AN 30°50'15.48" 114°17'02.13" 79 0
HD-13 106 i A 32 B T 4 30°50'41.45" 114°16'12.85" 100 30
HD-14 T B AR 30°51'21.06" 114°16'54.02" 99 30
YL-1 FHZEERHE HL) 30°41'48.55" 114°32'50.54" 160 0
YL-2 BHIZ AR 5L AS 30°41'50.06" 114°33'05.63" 160 0
YL-3 BB HEIT K X 30°43'55.18" 114°33'22.02" 110 30
YL-4 B EEA L LA B 30°42'59.92" 114°33'06.94" 110 30
YL-5 [UEpeika o7 HEi b 30°42'48.15" 114°33'35.24" 119 40
YL-6  BHEHLEEL S 30°43'25.23" 114°33'34.24" 109 30
YL-7 o 32 A Tk el 30°42'47.45" 114°35'30.26" 110 30
YL-8 BHZ B RS 30°43'43.62" 114°36'20.54" 110 30
YL-9 BHZ B ER 30°40'57.09" 114°36'57.73" 109 30
YL-10 SH 1 5 5 30°41'43.24" 114°37'18.96" 109 30
YL-11 ARE NS 30°27'50.10" 114°35'23.91" 110 30
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Table 2 Indices used for gravel morphology measurement

iz 2 Y =4
JEK L (ER) I/L Luttig, 1962; Sames, 1966
FERH(CP S/L*100 Luttig, 1962
FAR-AIRIEE(DRD DRI= % Illenberger, 1991
=t-0s
Jii K B COPD OPI=10 * S Dobkins Jr and Folk, 1970
L
HREE (MPSD ¥p- | Lf: - Sneed and Folk, 1958
N
it FBECFD e Wentworth, 1922
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4.1 BRAIMEEFIE
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FUMER>0.8 fHI, WIAH . STEFE0.75 Mt thA 5 S
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A1 AT A N BRAT S AR T RS HLIX, BH3Z

M X kAT TEAN A1 A TR 3 AT A T R 23

Zingg(1935)4 A HIAR A7 1 L 1.8 =AY
He) e /L SIS, T LIS R AT 53R 4 il
JE AR : BRIE (spheroids) | i °F-JE (discoids) | e 1 &
(rods) Flfi K IE (blades) (514,35 4) . Zingg [#1fift
1 A & F Wadell— Krumbein Bk J& $5 % (sphericity
index) T %5 I 1Y 55 BR FE 28 (Wadell, 1935; Perez,
1987; Lewis and Mcconchie, 1994; ),

RS R, IR IME L, B8R T
SPIE He o e R, R i L IX R 46% , BH 2 4l Xy
58%(514,%5).

4.2 WA ERRIIRINE

R AR 3R], Bk TR S S 80 B
o g — AR H A I35 45 (Sneed and Folk, 1958;
Luttig, 1962; Sames, 1966; Dobkins Jr and Folk,
1970; Stratten, 1974; Barrett, 1980; Els, 1988;
Illenberger, 1991; Odumodu et al., 2013 ; Odumodu,
2014), Hif AFIH MPSI.ER . CF OPI i £ 5 %%
HORAE D BR A7 19 TR FR 8% , H b MPSI>0.65 , ER>
0.70 .CF=0.45 . OPI=— 1.5 & W 5T AR B 55 Ay Tof i BF
5%, ) 2 W) Sk i (38 AH PR 5% (Luttig, 1962; Sames,
1966; Dobkins Jr and Folk, 1970; Stratten, 1974;Els,
1988),
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Table 3 Descriptive statistics for 9 parameters of gravels from Hendian and Yangluo

B SOPECHEEE RS BKE 8ROV WEWE vE [ %
B Gt st Gt GitR SibR SitR R SibR bR SHR R S0TR bR
1377 24.3 1.7 26 9635.6  6.9975 0.09549 3.54361 12.557 1.652  0.066  3.608  0.132
1 1377 17.8 1.2 19 7087.5 5.1471 0.07114 2.63993  6.969 1.71 0.066  4.182  0.132
N 1377 17.5 0.5 18 4346.5 3.1565 0.0458 1.69941 2888  2.168  0.066 9.3 0.132
s ER 1377 0.81 0.19 1 1028.51 0.7469 0.00362 0.13442  0.018 -0.211  0.066  -0.358  0.132
- CF 1377 0.84 0.11 0.95  641.69 0.466 0.00361 0.13387 0.018 0.193  0.066 -0.207  0.132
G DRI 1377 1 0 1 661.65 0.4805 0.00657 0.24394  0.06  0.062  0.066 -0.659 0.132
OPI 1377 53.14 2256 30.58 -909.37 -0.6604 0.1527 5.66625 32.106 -0.12  0.066  0.578  0.132
MPSI 1377 0.73 0.25 098  906.17 0.6581 0.0032 0.11891  0.014 -0.247 0.066 -0.329  0.132
F 1377 6.97 1.03 8 2818.27 2.0467 0.01839 0.68251  0.466 1931  0.066  6.828  0.132
L 1316 17.9 1.8 19.7  9120.1 6.9302 0.0762  2.7643  7.641 1.022  0.067 1.14 0.135
1 1316 11 1.3 123 67543 5.1324 0.0542 196618 3.866 0.707  0.067 0.17 0.135
S 1316 10.5 0.5 11 3703 2.8138 0.03435 1.24594 1.552 1.184  0.067 2.683  0.135
5 ER 1316 0.72 0.28 1 991.53  0.7534 0.00354 0.12825 0.016 -0.307 0.067 -0.245  0.135
. CF 1316 0.81 0.09 0.9 551.07  0.4187 0.00357 0.12951  0.017  0.447  0.067 0203  0.135
= DRI 1316 1 0 1 563.17 0.4279 0.00574 0.20826  0.043  0.114  0.067 -0.444  0.135
OPI 1316 48.42  -27.24 2118 -2743.51 -2.0847 0.15997 580311 33.676 -0.397 0.067 0983  0.135
MPSI 1316 0.73 0.23 0.95 80255 0.6098 0.00325 0.11805 0.014 -0.033  0.067 -0.198  0.135
F 1316 8.23 1.08 9.31  3040.48 23104 0.02232 0.80969  0.656  1.996  0.067 7912  0.135

http://geochina.cgs.gov.cn FPEHLT, 2021, 48(1)



144 i E5| b, Jit 2021 4F

3 R ZEFAMNE R
a— Wi EEA SR 100 m SR A1) s b— b B2 1 SRS 300 TR P iy St UL S HE 284 s o— P LT I8 1.7 ke A0 B SR AT, ] DL
JEJZ AR s d—R5 A1 )2 o A R IR KRS 5 1 B Pl P 4 1 TR EE IR
Fig.3 Field photos of gravel layers.
a— The quarry in the 100m north of Meixiawan, Hengdian; b—Grain supported structure of gravel in the Xiaosongwan profiles of, Hengdian; c—The
foundation pit at the 1.7 km north of Yangluo power station; d—Completely weathered schists in the gravel layers
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Fig.4 Cumulative probability curve of L, I, S (a) and Zingg shape classification of gravels (b)
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Table 4 Zingg classification of gravel morphology
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Table 5 Zingg shape classification of gravels in Hengdian
and Yangluo
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Fig.5 Diagrams of OPI-MPSI(a) and MPSI—-CF relation (b), blue circle for Hengdian and the green's for Yangluo
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Table 6 The sedimentary environment deduced from
gravels in Hengdian and Yangluo
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Table 7 The number and percentage for classification of
different shapes of gravels
o BR FE
BRSO o it B it
c 57 4.14 27 2.05
cp 132 959 91 691
cb 191 1387 154 11.69
ce 143 1038 45 342
p 192 1394 268 20.35
PR b 358 26 389 29.54
e 145 1053 99 7.52
v 53 385 93 7.6
EGEM vb 88 639 128 9.72
ve 18 1.31 23 1.75
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Fig.6 Sneed—Folk classification of gravels in Hengdian (a) and Yangluo(b), as well as distribution of different shapes of gravel (c)
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Fig.7 Rose diagram of gravel inclinations
a— Huangpi gravel layer in Hengdian, ; b—Yangluo gravel layer in
Xinzhou district
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