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Abstract

As the largest tributary of the Yangtze River, Hanjiang is a typical meander. The sedimentary en-
vironment of Hanjiang is highly varied, and plays an important role to human life. The researches
on the Yangtze River and the Yellow River are very adequate, but the relevant research on Han-
jiang is obviously inadequate. Therefore, in-depth dissection of Hanjiang does not only have geo-
logical significance, but also has certain guiding significance for human social production activities.
The particle size is the most basic physical characteristics of rivers and lake deposits. The particle
size curve obtained by granularity characteristics is an important reference sign of deposition en-
vironmental analysis. This study uses 34 deposit particle size data of Caidian segment of Hanjiang.
Graphical method is used to obtain particle size parameters of sediments. Integrating the analyza-
tion of probability cumulative curve and the analyzation of C-M diagram, the result of the study on
Caidian segment of Hanjiang is as following: Caidian segment of Hanjiang has typical meander
characteristics, the upstream sediment sorting is good, the deposition period is relatively stable;
the downstream sediment sorting is medium, the deposition period is unstable, which may be a
certain amount of flow of water results in the deterioration. The particle size is mainly concen-
trated in the coarse portion, and the particle size in the particle size distribution curve is relative-
ly concentrated. Its probability accumulation curve shows a two-stage characteristic. The jumping
portion is only developed one, and no pulling portion is developed, indicating that deposits in the
research area are mainly based on the jumping portion. Cut point T moves to the right from the
top, indicating that the overall particle size of the upstream research area is coarser than the se-
diments of the downstream research area. The particle size data of the sediments collected in Cai-
dian segment of Hanjiang is remarkably controlled by sediment environment. However, the par-
ticle size data is affected by particular sediments such as mica in downstream sediments. Thus to
analyze and to explain particle characteristics of fluvial sediment need to integrate multiple me-
thods and aspects.
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Folk 1 Ward i S50 AR B, KESHH TOURKEE IR R, B T ARG
B A, I e BB ARAR IR B A T DX AN RITRR R S i AR ) (1 1A . 1969 4F Visher H%
B g R 2 LRI AR 2 R (LA 50% SRAMERAE XS FR, W Wi AT g yK), K 2
LAY REAISY, S IRR RIS I R RS . Bk, BIFA . 75X PR R BT AR RS R i A
YIHEAT S50 UGS T AN R FIUTAR IR R R0 B 2R SR AR AR AR, X AR R LA B T X A DU AR A B
NUTR R T T ORI TR [3] -

Brandon D. Beierle %5(2001)+8 t X} TR 2 Ha #H 1T 20CF Ger iR S gt 1 YA S A AT LS FE A R
A — AR, (EXHAEIES MBI W0 A BUR S8 U 2 N RS . T4 TR
AR MR, B nT DO A PSD BIRHIESET e PEARRE, BRI AT DU TR R AN W A8 A b R T AR A 15 2%
R A4t B 1) LR [4]

A LAE TR RN R EE AT 78, 19 T2 R ARG 17 1520 BRI P35 R AE Mgy ArifE
W2 oiv WIE Sk VERE Ky BT ECE ST 0 W iEHE, JORR IR ST ) ) 28 2B R B 2R SR A it 2 S5 AR R AR
SITTTIEAE BTG 7 R IGN,  FE BRI 2 M TR b ORI, HAE el D& A A R IR
Y, H AT R RTRR 2 EE SR AL Ge R EE 2 M R R BT 92, A& A2 TR 2R TR,
ERAE GRS AT T3 AT RN R R TR A S B B

L HREAE ST I DA SR TAUUAR P B R AR BRI, e A M R R U, N2 AR iE Bl (RS LA
J T AU SRS s [5] o R B REAE A B MRS i G RTINS i R B S HArh, F BN
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Wr P 2 B 2 B R AR R DURR I B8 [ 7] AR VR BEDULAE R FERT G, AEDTRRAIT 5T (1A G R % T
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PO, e, FERNTNAEERICAKIL(E 1(A), HiRkE, USSR, 58440
BEAIR], FULRA MBS D EAMAL BA #2538 NS =i B — e e 5= 0
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PRt — LS
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DULRIFETRIGTRE, THiek 1577 km, FATTRIEHMRE L6, WAk, WAemy, fi
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Figure 1. Hanjiang Caidian segment location diagram (A) Sediment sampling point 1 (B) Sediment sampling point 2 (C)
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Figure 2. Hanjiang Caidian section frequency accumulated graph: ZK1-ZK5 (ZK1-3: Is the third sample of a ZK1; ZK4-7:
Is the 7th sample of the ZK4, The same is true below)
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Table 1. Sediment particle size parameter calculation formula (In the expression, D5 1660+ EIC. represent the particle di-

ameter of the corresponding cumulative probability percentage of the frequency accumulation curve) [1]
= 1 RRMRESHIT EARNRIERT O (0 FRTMRRAML CHNRRGRT S HELHTMAER; M, B
B; o ADIERE; Sk ARE; K, RIERE) [1]
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Figure 3. Depth changes in granular parameters in Hanjiang Caidian section ((A) ZK1-ZK3; (B) ZK4-ZK5)

3. NIREEBRESBRELZTLE((A) ZK1-ZK3; (B) ZK4-ZK5)

Table 2. Caidian section granular parameter statistics table

2. WIERBRNESHSRITER

Hifl KRS SEEPRAE M, FrEIR 2 o W Sk UEERE K
ZK1-1 1.75 0.35 0.02 0.94
ZK1-2 1.70 0.43 0.03 1.23
ZK1-3 1.82 0.45 0.14 1.27
ZK1
ZK1-4 1.93 0.63 0.38 1.71
ZK1-5 1.78 0.44 0.09 1.15
ZK1-6 1.92 0.57 0.39 1.37
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Continued
ZK2-1 1.75 0.51 0.06 1.16
ZK2-2 1.65 0.55 0.05 1.49
ZK2-3 1.95 0.52 0.31 1.79
ZK2-4 1.65 0.54 -0.05 1.64
ZK2
ZK2-5 1.83 0.44 0.07 1.76
ZK2-6 1.85 0.53 —-0.29 1.20
ZK2-7 1.90 0.58 0.17 1.30
ZK2-8 1.80 0.62 0.09 1.35
ZK3-1 1.73 0.56 -0.01 1.00
ZK3-2 2.25 0.91 0.21 191
ZK3-3 212 0.58 0.29 1.23
ZK3-4 2.23 0.59 0.25 1.76
ZK3
ZK3-5 217 0.58 0.17 1.09
ZK3-6 1.92 0.67 0.19 1.35
ZK3-7 2.13 0.75 —0.08 1.13
ZK3-8 2.03 0.89 0.15 1.78
ZK4-1 2.65 0.93 —-0.02 1.37
ZK4-2 2.82 1.13 0.17 1.76
ZK4-3 2.72 0.98 0.22 1.82
ZK4-4 255 0.87 -0.28 1.41
ZK4
ZK4-5 2.50 0.81 0.03 1.30
ZK4-6 2.25 0.96 0.07 1.30
ZK4-7 2.42 0.85 -0.12 1.07
ZK4-8 2.58 1.16 0.20 1.77
ZK5-1 3.58 1.35 0.23 1.42
ZK5-2 3.25 1.46 0.09 1.50
ZK5
ZK5-3 2.33 121 0.20 1.16
ZK5-4 2.75 1.02 0.09 1.74

3.3. REHERRALS

L FEE R A it £ 2 RE NS 70 MU AR TR KD K 30 70 2% A1 AT 3 B OB A 5 1 S R g 2, A I
SHERE B, DORARNRARER, LORIEE R R 2 OV AR, DLIESERARE L] — BORUORIE
WA FA G = A SR (A SR BRI EA) DAL PN (A RN

DU S B ZK1-ZK5  AORE oL E 73 4 REAT R BE R R A 2 1 2 DR S5 4 S50 AT 4
Th(E 4, 42 3), KL ZKL, ZK2, ZK3 F 2B “ B FRAE, SbA gl iadk. Sl & A ALE 10%
PAR, BN T 200, rikies; BRER UK E B, SR 90%LA b, B rlis 99%, R
£ T0%~75% 2 [8], 7ri#hf, BREREAR S S SR Z A A R AR, AN T 25~3 @ 2 [8], &
WX PR P2 B A, 7K 3l 05 BT
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Figure 4. Hanjiang Caidian section particle size probability accumulation curve: ZK1-ZK5
B 4. 3UTEMAER ZK1-ZK5 b B R 2fghs
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Table 3. Cumulative curve structure parameter statistics of Hanjiang Caidian section: ZK1-ZK5
2 3. DUIEAE ZK1-ZK5 W EB R R hkEm S B St

Hi (D) YRR 73 2 B (%) TR
iS5 FEdh S — — — —
FHAR YA R (3178 =7 w3 [E378 =7
ZK1-1 / 26 / 98.5 15 / 75 18
ZK1-2 / 22 / 97 3 / 74 15
ZK1-3 / 2.4 / 98 2 / 75 16
ZK1
ZK1-4 / 2.3 / 94 6 / 72 16
ZK1-5 / 25 / 98 2 / 76 19
ZK1-6 / 25 / 95 5 / 73 17
ZK2-1 / 2.8 / 99 1 / 71 18
ZK2-2 / 28 / 98 2 / 69 14
ZK2-3 / 26 / 9 4 / 74 13
ZK2-4 / 2.6 / 97 3 / 70 19
ZK2
ZK2-5 / 2.7 / 96.5 35 / 71 17
ZK2-6 / 2.9 / 98 2 / 69 18
ZK2-7 / 25 / 95 5 / 72 15
ZK2-8 / 2.7 / 95 5 / 68 16
ZK3-1 / 26 / 9 4 / 70 14
ZK3-2 / 22 / 90 10 / 72 14
ZK3-3 / 2.9 / 96 4 / 73 20
ZK3-4 / 2.8 / 95 5 / 75 26
ZK3
ZK3-5 / 2.9 / 96 4 / 69 17
ZK3-6 / 25 / 96 4 / 70 18
ZK3-7 / 3 / 94 6 / 64 15
ZK3-8 / 3.2 / 93 7 / 61 17
ZK4-1 / 4 / 94 6 / 60 19
ZK4-2 / 3.9 / 90 10 / 57 20
ZK4-3 / 338 / 90 10 / 59 18
ZK4-4 / 37 / 95 5 / 61 15
ZK4
ZK4-5 / 37 / 96 4 / 60 16
ZK4-6 / 3.2 / 92 8 / 62 18
ZK4-7 / 36 / 95 5 / 63 14
ZK4-8 / 35 / 90 10 / 58 17
ZK5-1 / 338 / 80 20 / 60 24
ZK5-2 / 45 / 90 10 / 51 21
ZK5
ZK5-3 / 37 / 93 7 / 55 17
ZK5-4 / 35 / 90 10 / 59 20
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HURET1aME, ZK4-ZKS FEHza Ti[iE, MR MR R UL RS FE S ZK1-ZK3 AN,
ZK4-ZK5 2 “PIBGR” BSE, BUbaEsI k. BIFA S S8R 10%A 4, FERIE 20% 44, K
YIRS BREREAR S EIAE 90% LA b, (HALRAX T ZK1-ZK3 BRI, 1E 50°~60° 2 (7], K5
W, BRI BT B A R A AU AR, (EARX T ZK1-ZK3 SRR LN, AT 3.5~4 @
Z ], REIEAL K BN 758 A BT AR

BRI FU X DU 5% o) B RAR M e 2B 2 I “ P DR, BREREAR R E — B, Shoos
SRR, R T X S LT DB RN E; B ZK3 LN E S ARS8, R IR AT X
TUAR R B KT R 78 X BOUTA, ZKA4-ZKS5 HSAARI %N T ZK1-ZK3 A] LB HY ZK4-ZK5 K
IyikZET ZK1-ZK3, VA EEEEMMEN T ZK4 1 ZK5 ML T ZK1-ZK3 /K3h I RE IR SS, 456 KRk
EREEIR R, R AREN ZK4 Al ZKS5 S ZK1-ZK3 [FIRTHAKIE, AR SRR R YA i X 24
I3 T BRAIKENTIER, SR AR AR KA R 4BRL TR 52 217K 3 1) SR s A5 IR 3 P A 8 3, 5 A el
F AL B M R & BUE T DR R B, (B X TRLEE BORM AT R B, AR T
DURIRLFE A, AR H B R TR R B 20 B K T B, ST oA R I R TR R A B K&
Mz BER IS8R (14 1 B EH 5.

3.4. C-M Ef@5r 4

C-M K52 Passega (1957) 4 i 1) — R & P R &I, 52 Rom TR M) S TR FE G R IOFE I B 1
W, JE TR ESEHOER R [1]. C-M BB R T TR ST AR I 3 T Raa HLi], (RIS sHe it 1
RIZH 7y, AT AT DA 25t S R GTORR RS AU Bl J) 45 E[13]

DULEA BUIUURRILE C-M &I L S 1 EER BN PR KR (] 5)o — K28 ZK1-ZK3 fRRE i S it
fIPFAT C 3RS, — I8 ZKA-ZKS FIRE S S B FAT M Sh B .
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Figure 5. Hanjiang Caidian segment sediment C-M: ZK1-ZK5
B 5. SGTEMER ZK1-ZK5 SRR C-M &

Fi LX) ZK1-ZK3 IFEdE, £ C-M B _EREGTATF C i, CEAA M EAAE, B D
fiF PQ BUir, ARIRMEEAMMTIRY), ZLL Q mONRMEASIF WA BRI 4. i
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Figure 6. Hanjiang Caidian section frequency graph: ZK1-ZK5
6. NTEAER ZK1-ZK5 SAhLkE

B LR TR, TR EEALE C-M B LR A BB 58 C 4l it M B/ T i
JORY . W LAHIW T deK S A b Bl et ULyt B I RAR s /N, 2 kb 4. AEDT
B REr, JLERBIFSETOR, ORCIRINE G TR, B DA BERI A IR 5 g KA SERDIRAT
P EIA VIR SRR BRI SR AR whb, JhEYes ik
VORR[14]. FESCPRRAER T LURIL, FUEIIRHIREG T — BB =&, M C EEEL T —
AN K o

LG WX KIVURPIAE C-M & LAY BMGRE, 7T USRI 2 ) BORA SR B TR . B3 0
IKBN IS, VORI I B, HIEAONRY BRI . T FRI/KBI 7055, WY BT UORRMIRL R B L3l S 4,
HFERYUR 7Bk, RSB REZE, R L E R IR i E .

DOI: 10.12677/ag.2021.116079 852 HuERR} =1V


https://doi.org/10.12677/ag.2021.116079

#
o
il
4

4. #hig

TR SR E DT T A SR IRYE, AT 85R AT REAAAE R HIIIGE DL, (HRARGORIE 2 B i 45 37T
PAE B T H G DAL IR I — N RS

AU T DT 424 Be 34 MNTURIRLEE SR, SR B IR M R TTRLEE S 5 A, JFER b
JERER FA 2 A B C-M B BT 452, 3 2R 2N

TL AR B R A SR R RRAE, e BRI 0 b PR, ORI BE AR e s Nl TR 20 1k
PErh 4, PURWIPAMEARE, KRR —EMRAKRIEN S8 7 k2 22, KR 3 B P e RURL AR 73, H
FEo A h 2 TR EEAR N S o AR RAR R AT 2B “ B RORHIE, BREREVA R E — B shobae
SUEE, R TSR LAY LABbER S A v T AN BT BRI A R3h, B Eat FT X
TORMPREARRL B 2R T R et 7C XA UTARYD A DU 5% ) B R 50 45 UL 3 70 SR SR R AR HORE P
Kol sz DI BAR RN, (AR EERUE 2 2 T NIRRT I o BEE ORI B, TR e 2 Ml AR
YIRLFERHIE R 5 2 AN TE, 2T, M LR

SE K

[1] T2 BEJEE RS ER ML 58 2 i dbat Al ol Rk, 2008: 114-125.
[2] 20, EEEL JUME DR AT AR RS S 0]. B 5 A1%r, 2019(10): 35-36, 39.
[8] W& EROGFE. KRBT EEDARZE TR D] B S A0, 2019(11): 156-157.

[4] Beierle, B.D., Lamoureux, S.F., Jaclyn, M.H. and lan Spooner, C. (2002) A New Method for Visualizing Sediment
Particle size Distributions. Journal of Paleolimnology, 27, 279-283. https://doi.org/10.1023/A:1014209120642

[5] =5, Zeifgae, BNl TUBIWPRLEERFIE S X A BT 4578 B L —— DL A B[], 35 MRS AR (R R 7R,
2015, 45(3): 918-925.

[6] BT, R b7 A Hodth 5 B P[], PUEBERR™ T2, 2020, 32(1): 159-160.

(71 FmeW, Bk, B, TEK, KRE FHLGRSR IRV 2 TR RAE 2 7 [3]. HR R 2254k, 2020, 32(4):
50-55.

[8] #HE, DiRAE, K%z KILSUTIAUARY TR A S i[I]. 15415, 2007, 26(2): 208-212

[O] k&5, WRPTRRAHR B AU []. HraEa )i, 2019, 40(2): 244-252.

[10] FOBM, /R, BEK, B, sKEDS. UL BRI AL ARk K AR SCBR R[] WL oK%
(FEZERR), 2018, 45(4): 488-496.

[11] ZEmEE, Zd0g, Rbie, ka4, WHEE. EEREERETETURRE SEIOXT L[], | RETER )
2020, 40(6): 96-101.

[12] Louis Folk, R. and Ward, W.C. (1957) Brazos River Bar [Texas]; A Study in the Significance of Grain Size Parameters.
Journal of Sedimentary Research, 27, 3-26. https://doi.org/10.1306/74D70646-2B21-11D7-8648000102C1865D

[13] Warfsdt, GRPK, K. VLA S S T IR IE MUK 70 XHRAE[I]. He et it 5 55 DU 42157, 2016, 36(4):

1-11.
[14] #KFx, &Fwm, T, TlEFE. =R O BUTRY T R R E0S S 80T [0]. W@ 5 sy, 2021,
37(5): 31-38.

DOI: 10.12677/ag.2021.116079 853 HuERFL 2= ATV


https://doi.org/10.12677/ag.2021.116079
https://doi.org/10.1023/A:1014209120642
https://doi.org/10.1306/74D70646-2B21-11D7-8648000102C1865D

	汉江蔡甸段沉积物粒度特征及其地质意义
	摘  要
	关键词
	Sedimentary Particle Size Characteristics and Geological Significance of Caidian Segment of Hanjiang
	Abstract
	Keywords
	1. 引言
	2. 研究区概况
	3. 粒度资料分析
	3.1. 样品采集与处理
	3.2. 粒度参数分析
	3.3. 粒度概率累积曲线分析
	3.4. C-M图解分析

	4. 结论
	参考文献

