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T UURR A P AT S M BR B 2 e I IR X 5
Z— AR GO I 5T 7 AF 5 A T a2 1 B8
( Udden, 1914; Krumbein, 1934; Bright et al.,
2020) FAS [ RN (A B Bl e 6 T 0 O 4H Y
7 /34 ( Grain-Size Distribution, GSD)ic 5% T IR
WIS UIRYE B R 73 A0 A AU W 5 AR TURER
BEHA JIEds AR W S A PR Y B A 4L
a7 (IJmker et al. , 2012; Vandenberghe, 2013;
Rose et al., 2019; Bright et al. , 2020; Zhang
Xiaodong et al. , 2020; FH{ 5%, 2020) , F 2Bl
WAL RS “ F8 407 ( Roman-Sanchez et al. |, 2021)
N T A2 LE R A9 {5 B, Krumbein (1934) 8135 £
FERLEE M 1 F IR 20 B e 45 o UL 2 I A X4 &
ZIE M B A R h 2k | BB 2k AR E AR
RIEAE N B 45 G EIE 5 A 0T R
KLEE GG Z 80 (YA Al 7 25w B AU 2 )

CM & R 2 %€ 2 43 B U0 FL 3 5% ( Krumbein and
Pettijohn, 1938; Folk and Ward, 1957; Visher,
1969 ; Passega, 1964; Blott and Pye, 2001), 7E3k
P Bt AR E O3 A B e, AR 2 AR AL BRI
FEWARE TTZN . 2 H 53 (Multifractal )
TIEARYER AR 2 i IE 2, A 02 B 15 3
BYAT SRR A R VTR (Posadas et al. , 2001;
Paz-Ferreiro et al. , 2010; Biswas, 2019; % % 4%,
2019; Li Jinlin et al., 2021; Qiao Jiangbo et al. ,
2021) ; I 1 ( Clustering Algorithm ) 42 38 K7 & 43
A SR EE AR 2T 28 AR RS B TR 3R B
(Ordoiiez et al. , 2016; IS 2018; XIFEAF4E,
2020) ;35 JCAE T ( End Member) 437 5 12 4R 4 F 4
BOE MY TC , IORLIE 73 A1 A5 5 i £ v 5400 Bz 9 9T
FUIFEFI PR IR B 48 45 ( Weltje, 1997; Weltje and
Prins, 2007; IJmker et al. , 2012; Hateren et al. ,
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2018; Zhang Xiaodong et al. , 2020; Z=745, 2020;
R4, 2020)

RS TR] PR 1 kA 3R /K AL (R B 20 W) RVR 3l
MR BT S kA, 247K Bl 7t iss i, S48 5
PEWRAT 2Z 18] 14 L B2 A 1 5 30 1 40RE 0 AR ) 78 4
(Carling, 1984; Wooster et al. , 2008; Herrero and
Berni, 2016; 7K 2 25, 2020) . 20640 5 76 Aok i
KL E)3E 5 22 B B A HIE T e 2 i i A TR
BB IR XTI T UURR K 3l ) 1942 4k ( Gibson
etal., 2011; 7k B RS, 2020), 3 3 5256 AL H
BALL, 22 W 0 AR o B AR 00 i 2R R A5 DL pliE S
(Khullar and Raju, 2017; Bustamante-Penagos and
Nifio, 2020) , HZUTFY A kL 4340 J2 2k H A ]

DU R A9 Z2 IR VA (Subpopulation ) #9738l ( Gan
and Scholz, 2017; Wu Li et al. , 2020) , F- 7547 B 5
AR 2 b K 9 S W B E £ 0% KR AE ( Kuhnle,
1993) , IXEEHRLIEZ A U AMACZ DR 1 Fe /N 25 4
Hon, BT DU < B 1 3 X ( Weltje and Prins,
2007 ; Hateren et al. , 2018)

T GE TR 2 TR Bl Bk BR RN 7 — B =Xk i
AR RN AL & AR TR 4 B RIS T
L FRAH O PR FE S0 UCRMA R FE S A AT |
RUAGE R, S T B BB 4R X s 5
TURUK Bl 3 25 DURR G B2 R0 AR PR 45 A DG A 32
OY AT UEAR VF AR R GE VT o A R A 1N R
B 2 0 43, 451 20 6 0E 25 (Log Normal ) 437
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Fig. 1 General drainage situation of the Poyang Lake and sampling locations of sediments
(a) FHBFHMIGIR A A 20 B 5 (b) HELLT A ORE AL 5 () BELLIR YL Lo YN HURE AL

(a) Drainage of the Poyang Lake and 20 sampling locations; (b) sampling locations in the terminal of the Kangshan River;

(¢) sampling locations in the central bar of the Kangshan River



1 H LA« T i 1E A A A R RE S A U A B B H TR B4 /R T X 3

(Spencer, 1963; Xiao Jule et al. , 2012) .Rosin 434
(Kittleman, 1964; Ibbeken, 1983)  Xf % XU ] ( Log
Hyperbolic) 43 i ( Bader, 1970; Purkait, 2002;
Bartholdy et al. , 2007) ,Weibull 5377 ( Carder et al. ,
1971; Kondolf and Adhikari, 2000; Wu Li et al.,
2020) | XF 5 0w 73 7 307 ( Log Skew Laplace ) 43 4
(Fieller et al., 1992; Purkait, 2002) F1 il &
( Gamma) 73 ( Risovic, 1993) %% {H & X SUME Ry
A BB T JC 1 O T3 e B X — F S
1EZS (Skew Normal ) HE 2843 Aii 78 1E 25 40 A 1) L iy I
FIATECIRZS L, AT RE L A I SR R 248 7
% A BE UG BE ( Azzalini, 1985, 2005; Gupta and
Chen, 2001; Ashour and Abdel-hameed, 2010;
Yalginkaya et al. , 2018) ., A<SCLA 214 13 % FH ¥ 2L
ARUTERIAL FE 53 A1 B4 S 191, R P g 1E S AR 53 A
O3B RSB S A UM THR ORI Y
Gt S8, X S S AN [R) TORR GO vh i N 7R
PR G255 IHRTCEAR XTI A 8 78 1 o

1 ks

1.1 B E

FEBHII (28°22" ~29°45'N, 115°47" ~ 116°45'E)
S TR E R IIR A, HE K ek 3 2 1 R T
(CERVL ] AR VL i) 4B 51 I R K i
B S AT 0 25 L I 8 P A R T T RR A X 7 B
WA RR I A R B X (2B, 2017, H#E%E
452019 FRBRSE, 2020) , TR, #IT K
RIAKRE , 5 R R A3 B0 (F) 2 db 32,
H SRR S (J a) (2467 5F, 2017) , #ETLVE X
AL SEKGIFEE T T ABIKIE; 8T 5
LA TR A BT = MM DU BT R S 54k
TFE VI AR LT i) AU A BB B, T2 Bk 1 1
JHELLT = F TR . BEAE 4~9 AWM, AT LA
&L WA N G RTINS 7 IR 7 /O T S 7 KT T M NP =/ 1
JRZENT K TS N, = AN 2 57, B
MK —2 K — B R M T B G (28 v
8, 2017) o ARSC 3 BEECHE R IR ARG K Y s
T R TT = AU R LR = A R A YA UL, 2019
12 H 3 H~9 HAE 20 /7 E 10 R )2 AR It
RAR 214 D IATTRRYIAE A, TR AL 35 i i ol
TP TE | AL TR R | = A PP RS A | RARRE |
TR AR S AT A R A DL R A 2 (3K 425, 2019;
LS AR, 20215 sKERSE, 2021) (K 1a),

1.2 RESHEE

FERLFE AT HTET , BOE S UURIAE i, 25 AL
FUKFIRRER R BEAT R AL B | 25 A LSRN B AR Bk R
W, R G 2R B K HEAT B WE e . DU BRI
FRYIRE R FH AT (0. 250 [IFR) B BURLAR KT
2000 pm FBAFBRLEE 734 . TCORTUERR DAL kL EE 3
Mr TAELESE [ D50 & /R R 28wl A LS13 320 30k
7 E AT A (BRIE I Y L 0. 017 ~ 2000 pum ) | 5¢
A, BRI X 8] A 0. 375 ~ 2000 wm (11. 38 ~
—1¢) KA PR 0. 135, X B — 3+ i 5 52 Ik
Z/0 3 IBRLARFR L, AR 22N T 2% 5 B3 vl
AR AR %A i R8s . s AL
REFE AT A B A 7 F AR PR R AR KT 2000 pum 6
S3FI/INF 2000 wm FB53 RGBSR G 5T, P R w4
FRPRLRE 73 A Bt (1 2a) o R A XHR A A
WL EE S AR R YA Pl T 25 e BE A FE
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Fig. 2 Frequency heat maps of 214 grain-size
distributions (a) and 977 subpopulations (b)
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AP TIRARSH, 1 SR T I S AR A A
PR R, RN Y IR R IE SR Y
~SN(pw, o*, a) P uw WL ESE 0=0 HRE
ZH N S IER AT N, o) T w (AR A
{E) o (WA PR fEZE) & L—5, o« HIIRSEL
(Azzalini, 1985, 2005), ‘5 H A AL 3 53 A1 A B AH
F, IR PR R (E S 3 A AL L TR IR S
B oo, ARGl 1 25 53 A5 B AR5 B eRBCRT DL L BT
G U L i I 2 o3 A M R R R
( Azzalini, 1985; Yalginkaya et al. , 2018) ;
)
T

207

el ) o

©

BEHLAS BRI M 722 V IR S, g K,
"M (Gan and Scholz, 2017; Yuan Rui et al. , 2018) ;
M=wp + oy
V=a(1-y")

4-m y
SA_: 5 . (2)

K,=2(m-3)

(1-9%)°
Hrp

. %
[ w(1 +a®)

R, % a=0 B ,M=up,V=0",8,=K,=0 H
HIER MG N(w, )
2.2 MESHHRESEERSMIRE

Z Z DTG R 52 ), TR RLBE 434l Y
ZAUENR Y, HBL, BB BE 53 AR Y, IR
PIESHERAAG Y, ~SN(w,, 0.7, o) , Hdu, .o,
o, JIHINEE @A UEAR R AL B SR RUEE S EOR
BESA, WITTRR PR BE A 1) i L 285 B 238 0 A1 5 1
A (Gan and Scholz, 2017; Yuan Rui et al. , 2018) :

n

[y =2 efi (x)

i=1
[ (% _:Uﬁ)zi| Ty
exp| — s

2
20 2

i t
. -—|d
o, j exp( 2) 12

-

n
= Zci
i=1

(3)
Hor e, 8 i ANUREBRIET 5 B0, Yo, =100%;

x RIS AL EE A A RLAR By B T
AR IMMINRZ RSy, o 2R A I A R A1
SRAF AT A YRR A i L 785 ME 3 A 455080 2 00
(ery ey 07, o) AT (2) THE AU
I (EL 7 22 AW BEANIEERE , AR SCHERLEE A v o 2
T S H R R A UCBMARRR T EECRA

3 A4

3.1 REESEH

L HUUR I R v B A AR ) A A1 3l 2
HA B AU B 5 22 W R AIE 25 o — A (i X P —
AN DU AT LA FH e 1F A A 53 A IORLEE 73 A
H Y BN RAR B AR 214 ASTUERIRLEE S A
Bt AT AR PR BN B A AT IR SR RO 2~ 7
A B 977 WS (I 2b) | TR IR A
BB A A3 T A 7 25 M EE VA FE RN B RO AR
(WA R I 32 ) o filan, 1 A BARTTER A
oty AR BE o A B L R AT RS SRR 3 TR, 14
T B BRE LLYAT A 7K = 3T T8 Hp S, B A0 S5 R S R
e, FoR AR e HAT Sl 5 AWM, R I
BRI B 1 6 MUK, RLEIGE, X
SR B R TR RL B A A R BT H A KR R
38.02% . 4.13% . 16.31% ., 15.46% . 20.04% Fi
3. 6% , MR AME 5350 R 0. 75¢ (1. 744 2. 60
4.524.6.79b 1 8.70db, J 2551~ 0.16.,0.07,
0.16.0.37.1.22 F1 0. 44 f &£ 53 51 - 0. 44 0. 00 ,
0.37.-0.75.—0.84 F1 0.00, W B 43 5]~ 0.30,
0.00.0.23.0.60.0.69 FI 0.00, i 4 % 43 5l Ky
5.24% .0.86% .2.21% . 1.49% . 1.09% F1 0.29%
YAMA ST T 5 H 43 e oK, iR B 43 A 1) R R
SRS B URB AR R B AR BE A3 A R LA, 214
AN S A LB B 2 RHR S AR 2%
3.2 REBESHEUFE

SFARRFTA 977 DR BRI 7 25 B
VERE BT o5 o RS RIIUR AT 50T, R sk 2k
SRS S EAEEAR DI E AR 25 . R
AR ZEE R 6 MK .0~ 1d.1~2d .2~
3 4~50.6~7d 1 7~8d, HiHi Friedman Fl Sanders
(1978) Fr A RLAR RN 43 BR e, 43 0% L T #LAD il |
RS BRSO RS R0 RS 0 243 s B A T S R
(<=1¢) B (-1~0d) WAED (3 ~4d) FIHE
P (5~6d) 4l /0 il o £ Z AL & TE A f i
WM ([ 4a) ,

HHE Folk A1 Ward (1957) 43 3eE 540 %1) 73 b
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20 B i B 40k = 10. 103 %

6 KA E - 1.8329 (R® =
s1 +223MM;332¢ V=2.65,5,=0.67,K =0.25 0. 8801) ,@é’{ﬁéﬁi*j)ﬁ‘i’{]

T 52! G20 044y M. 796, Vo125, 5r0 80 K060 | Y 23 BE, PR TR G I =
----83: C=16.31%, M=2.60¢, V=0.16, 5,=0.37, K,=0.23 9. 6316 x i K i % - 2. 1002

T LIS, ot 13% ML T4, V0,07, 50 00, K00 | (BP=0.9157) ;@MW BikA:
g ----S6: C=3.60%, M=8.70¢, V=0.44, 5,=0.00, K,=0.00 Ei’g{ﬁj\j 4~5¢ E]j' , }ijf gﬁﬁ»
@3_ Fo= 11,545 x 2 K B % -
" 1.6888 (R*=0.9044) ;>4
UKL BE S4B 6~ 8 I,

- FIF o 43 HE = 22. 931 x i KA

\ F-2.8404 (R*=0.9444) (A

. ¥ ' 5)0 IREVARI(E B /N, St

RiE(9)

Pl 3 ARG R 1 ASRRE 7 S 6 MU R 5 28

Fig. 3 One grain-size distribution and its six subpopulations and parameters

HE, R ERHFHIER (0~ 1) FIFFRD (1~2d) H20H 23
VEPE FE B HAE AP (2 ~3) 414 4 ek 5
TR G RS D (4 ~ 5¢) 2H 7 7 e 1t R
U — 541 rh— 2D (6 ~ 8 ) LA I 43 e 1k 5 1
AR PE R R (2% =1.1136b-6.3437,R* =
0.8829) , S{EME/N 4y BEEER2E (K] 4b) . HR4E Folk
1 Ward (1957 ) fiit B S5 K] 43 b ofiE , U ACHLAD (O
~ 1) 73 B 53 AR 8 B TR b (1~ 24) A4 D
(2~3d) 20 53 3 B A R A —A% 20 D 5 B T 10 ot 40 43
IAETE D (4~5¢) PR (6~ 7)) FIAH K
W (7~8) 45y EE AW (& 4c) .

AU I I B X5 /N T 0.8, 5505 il 2k 1 2
— AT (E 4d) , HEP(0~1d) (P (1~2d) 4l
2 (2~3d) A4 F i B 43 b A A DX R) o, Horpr
AU AR Y B 5 A 40 FE R T 60% HORE & 43 3
BAF(# de) o RAEBABED (4~5) Flrh—4ik3 b
(6~8d) 4143 YR BRI AR A R AL/, 10 2 L 4 ok
PEZE A X IR, ZERLEE 2 A vh ) o AT T ik 5]
20% (H— B AH L 30% (& 4e) . AT ORI IG
EACR A T 12% ; P (4~ 5¢) Al b —4i
Kb (6~ 8d) 453 Fe KRR 73 5 /N T 3% 1 2%
(Kl 4f)

R AN [ 22 (B AR 1) e R %6 5 LA R 4y
AT A 43 F A S BT L OBV BT 5 E 3 L
SRR M IE A OGO R - D 2k B A kL 3
H R0~ 1 B, 7 (5 & 43 b = 8. 1027 x f KA % -
2.3106 (R*=0.7660) ; @5 S AL B 1 ~

-2 -1 0 1 2 3 4 5 6 7

KRB, L, ARk
A3 H I AR RN B TR
A TSI 3K, T DAPRE
OO 2Z 1 DA XF 07 1) R A A
KLEE AR BT L,
4 PUHAREFER
4.1 AFRIMFRIAE R BIERYFHE

AR YIRAR TR FURE P18 95 B i vmT = AR i
AT 3 FUCRUAR , e i 378 07 AH A 45 o] 3 A 2
PERORE , = AR LR SR AT iE | K
SREE AT T8 1] 3 b RV O K St AF SOAE (5K 4 52
2019; IHE €A%, 2021; 5K FEESE, 2021) , BITA UL
T B0 1 5T 0 L ] e DX 08 DX R by

HIRGRE G BERIII ALYk A7 iR/ X Ne s DY i
W(0~1) FIHRN(1~2d) H 5N E, DR IERA
53 KD (0~ 1) FIPRD (1~24) o T 5 F 3 e —
MR T 60% , /it EB NI —H S5 (22 RT
0.4) (Kl 6a), Mg iay i wf i B4 52 2R i ek
T R A3 A R I 4 o BRI SR 32 R
W (1~2¢) MUY (2~3¢) , EEHRILIT 10%, B
H A 43 AT Ik 90% LA b, 4 BEAR 4T 5 BT B A 2D
BOAD FURY 8D 4 53 B o5 E o b — DT 5% (A
6b) . AR DA T DR R A A b
B 3~ 4 DB, h—20 (1.5~2.5¢0) N F
By AL B AR RD A 43 s PR RE A A b
BRI 5 5 e 2 80% AT, A3kt (F 6¢) .
5 ESEIFA L A, = AR S SR 0 T )
MAAN it g 3~4 A R B 5 b (2~
3) s [RIBPARLBE 43 A T A & A 249 3% B R D (4 ~
5)Hsr (Kl 6d)
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Fig. 4 Parameter characteristics of 977 subpopulations

(a) WRMEEETTE,; (b) WEABE ST 223828 (o) WRAMEE S MBS (d) WAKBIE 5L (o) WEAKEHE
ST E A (f) REMARIE SRR s 2
(a) Histogram of subpopulation means; (b) crossplot of subpopulation means and sortings; (c) crossplot of subpopulation means and skewness;
(d) crossplot of subpopulation means and kurtosis; (e) crossplot of subpopulation means and percentages; (f) crossplot of subpopulation means and

maximum frequencies

AT ST BRI S Jr 2Bk (R 3, TR ORT 2. 5 W IR 5 ~7 4,
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PRAERLEE 534 P BT o5 1 43 3/ T 500 dmehoks B 30% ) IRORORLEEBIR/N T 5% , W]t i £ 55
BEST%— N T 7% 5 SR AR R B Sy A ROV Th— 2B (6~ 84) Y M BZ 34/ T -
PP (2. 5~3.5) , RGO A (18 6e) . g O-7T(FT6D)
S 1 X B R R S 0 49240 XS EEARRITURSR S ORLIE S AT UC B R
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S0 4 “ 0. 70 F /N E 3. 324 ;
%:[40_ b 120-1 &SRR T 5 E
2 X g3 Le A R, AT
30r XX w FE SRR, EEL I AW
20 ) T i R Teer | LA BB 43 A U
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Fig. 5 Crossplot of maximum frequencies and percentages of subpopulation

within different means

i, e IRA A TRORE AR BE 43 A1 U S AR Y 22 S W1 k) A
AU R S B AE DL 1, BRI T, A i 3 e
FITAL I A, A E 43 A v 32 R R AR B Y (32
/N, B R KT 2% 10 IR SR A BIOR i i 22
L] S () 3 b R X4 TT AR A 2 B kg 7] 980 A [R] 3L
FREOERAE ( £ 4555, 2017, H#E# %4 2019;
&, 2021)  RIEE AR B 7 25 K, AR EAR | LBz
S w2 KT O S S 7 N W S A2 E & S D
#H,
4.2 ARAKWmNBYRBEES

TA] A Sty R T 7K I I = A RN , VT SE K I R
NI S T A e PGS DU, fe 2
b, ARURHE B L] A o ] 3 HURE 8 A ; FE T I
THT A ZEAT DI ATTIE | RARYE R IR IR NN A i)
DX SMBORE 4 W (T8 1b) o NIRRT I8 J7 1) 1 A2 A5
LB I BTy B 7 | D2 B ER P RN g i S R 3 Py i

(RRLEE 5 (H 0. 730 32 3 U
/NE] 3,200 ; KRB 120-12
FIRIRIEAINGE 1.20-13 FE S AY
RLFE ST R HIETE A F B
RSNy [T E I = s |
79. 63% K1 79. 86% , 57~ 1 ¢ KAt 1) FREEHEAE (&
7b) . FETE A, AL S L20-R1 Z L L20-R3 (1)
7 RE 4 A B R LI X B BT A 4 B KT
25% ; 3 TR SRR BEE A R 2. 58 4 Wk /s 2]
2. 84 ; R Ab FE i 120-R4 JC 2 B A, 24K
SRFT S E A e (R Te)

PRI, SRR B 43 A 1 SO0 1L R AE T I A iy
TURRIRLFE 728 A R AL (EL 2 38 2ot 43 25 45 3] A T
IRSHUR B, BT TE T | 5 B AR R B 4 (B %
WA N B A A R A A USRI E 4 ez T E
BRI FIE

5 THE

5.1 STl ARk BEAEEK
TR AW =9I A e A i R A RS R BV

& 1 ARETURIRE i R BURLEE 93 70 R B RS B AE

Table 1 Parameter characteristics of GSD subpopulations from sediments in different sedimentary environments

VTR
Py 325 T val S| = AR | oF = A R SE
H e ”?;;ng‘:ﬁ *ifjﬁyf *ifﬁﬁzﬁ A St A A I
WA EL 2~3 2~3 3~4 3~4 4~5 5~7
FBREAIIE (D) 0~2 1~3 1.5~2.5 2~3 2.5~3.5 T EBR A
TR ML (%) 70~80 >80 70~80 60~90 30~50 FTA UM L <30%
FER MR (%) 6~10 8~12 6~10 5~11 4~7 JITA W B AR KA < 5%
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Fig. 6 GSD subpopulations of sediments in different sedimentary environments
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Table 2 Different types of subpopulations from sediments in the central bar of the Kangshan River

T1 T2 T3 T4 T5 T6 T7 T8

IH () 0~1 0~1 1~2 2~3 2~3 4~5 4~5 6~8
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PUE BT TR Y 093z 7 ORI ARG il
3 D MR — 1R B 0T = T SR R
10} R i HLHE ST BE 5 SR 2 T 80, WL B B B
'\ ~ floodplains fine-grains BIFUCRME NSRS A5 (B 10) o Pk IR
8r SR 2 AN B, 31X — 45 5 AT B8 2 h T
g AL 1 O P A B 1 1A ( Visher, 1969) o 55—
£ ABBRBIU R T o5 b 18. 0% Ky 0~ 1. 5,77
4t F090.12 (A, 5 A BEBRBEX N T 5 N
67. 6% FiEHR 1.5~3.5¢ Jr#HK 0.22 445y B
&r FORLEEBORL, i e B A AUER T BRI B T B i
o A . DU, S BRI RS AN, oy Ve PR 22, W 7s 1 1) 18 Jmy 74

3 4 5
HLEE(9)
P 8 66 17 R LT YL TR R BE 734 5 3
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of the Kangshan River
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Decomposing subpopulations from grain-size distributions based on
skew normal probability distribution and their significances
for sedimentary environments

YUAN Rui"” , ZHANG Changmin” , ZHAO Yun® , ZHANG 1i¥,
CHEN Zhe” , ZHANG Baojin® , HUANG Ruoxin®’
1) School of Geophysics and Petroleum Resources, Yangize University, Wuhan, Hubei, 430100;
2) School of Geosciences, Yangize University, Wuhan, Hubei, 430100;
3) Chengdu North Petroleum Exploration and Development Technology Co. , Lid, Chengdu, Sichuan, 610051;
4) Sinopec Jianghan Oilfield Company, Qianjiang, Hubei, 433124,
5) COSL Well Tech of China Otlfield Services Lid. , Beijing, 101149

Objectives: Operated by multiple sedimentary processes in some sedimentary environments and dynamics, the
occurrence frequencies of different diameter particles, called grain-size distribution ( GSD) in sedimentology and
geology , record original sedimentary information. Superposed by multi-subpopulations, the corresponding frequency
curve of GSD could be bimodal or multimodal. Traditional methods for sedimentological analysis do not research the
subpopulations in GSD deeply. After unmixing subpopulations from GSD, usual probability distribution models are
unable to calculate statistical parameters of subpopulations thoroughly.

Methods: Taking 214 GSDs from modern sediments in the Poyang Lake for example, skew normal probability
distribution is used to decompose total 977 subpopulations in this paper. Statistical parameters of subpopulations,
such as mean, sorting, skewness, kurtosis, percentage in GSD and maximum frequency, are all calculated.
Similarities and differences of these parameters from various sedimentary environments are compared.

Results; The statistical parameters of subpopulations are in obvious rules. Means of subpopulations focus in
six intervals; 0~1d, 1~2d, 2~3d, 4~5b, 6~7d and 7~8db. Subpopulations with means in 0~2¢, 2~3¢d and
4~5¢ are excellent, excellent—well and excellent— moderate sorted respectively; sorting of subpopulations with
means in 6~8¢ are negative linear correlation with means. Subpopulations with means in 4 ~5¢ and 6 ~8d are
mainly very coarse skewed. Kurtosis of all subpopulations are less than 0. 8. Percentages in GSDs of subpopulations
with means in 4~5¢ and 6~8¢ are generally less than 30%. Maximum frequencies of all subpopulations are less
than 12%, and that of subpopulations with means in 4 ~5¢ and 6 ~ 8¢ are less than 3% and 2% respectively.
Percentages in GSDs of subpopulations with different means are positive linear correlation with corresponding
maximum frequencies.

Conclusions: From the channel to terminal of river, and downstream or left and right away from channels in
the river terminal , means of main subpopulations decrease gradually. Percentage of each subpopulations in GSDs of
sediments from interchannel hollows and near lake regions are approximated, which means that there is no obvious
main subpopulation. Reworked by wind, sediments from floodplain are unimodal distribution, with maximum
frequencies about 10% and percentages in GSDs about 90%. In the central bar of the Kangshan River, GSDs of
sediments from river channel sands and floodplains fine-grains are constituted by three and five different types of
subpopulations respectively. This paper would offer reference information for distinguishing sedimentary
environments and researching sedimentary processes quantificationally.

Keywords: skew normal probability distribution; grain-size distribution; parameters of subpopulations;
sedimentary environment; Poyang Lake
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