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bedform architecture in Chayong Basin, the hinterland of South China
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Abstract The Cretaceous strata in the Chayong Basin, located in the hinterland of South China,
are characterized by ancient desert sediments with diverse dune morphology. These features reflect a com-
plex interplay of tectonic activity, hydrological conditions, and palaeoclimatic changes. Despite their sig-
nificance, research on this topic remains limited, hindering our understanding of the evolution of the pa-
leodesert environment. This study employs the innovative End-Member Modeling by Grain Size Analysis
(EMMA) with traditional dune morphology analysis to investigate paleoaeolian morphologies and quantita-
tively reconstruct bedform configurations. The results indicate that the Cretaceous dunes in the Chayong Ba-
sin are exceptionally large, with morphological parameters surpassing global averages for typical fault ba-
sins. This suggests an initial arid or desert basin state comparable to the Cretaceous dunes of the Ordos
Basin’s or the modern dunes of the Taklamagan Desert. EMMA identified four end-members that are indica-
tive of aeolian dunes, sand sheets, and moist interdune areas. The reconstructed paleowind direction was
predominantly north-northeast, influenced by the westerlies of the Northern Hemisphere. The sedimentary
configurations exhibit a variety of forms, including compound crescentic and complex transverse dunes.
The southern part of the basin is characterized by a dry-moist interdune system, presenting internal arid-
moist interdunes and small-medium crescentic dunes. In contrast, the northern part develops a dry inter-
dune aeolian system dominated by giant compound dunes. Tectonic uplift and fluvial development surround-
ing the basin have provided abundant sediment sources, resulting in secondary erosion, migration, and
deposition driven by wind action. The subsidence of the fault-basin basement and fluctuations in the
groundwater table, has created accommodation space for the accumulation and preservation of aeolian sedi-
ments. This study, based on aeolian sedimentary geological records, offers a new perspective on the large-
scale dynamics of the Chayong Basin during the Cretaceous period, enhancing our comprehension of the
coupled processes of aeolian/fluvial sedimentation, basin tectonics, and paleoclimatic evolution in the
hinterland of South China.
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TR, AL BRE B AT AR, AR X
HEEL ) 2 kB R ETIRE R, Hb R
LM R BB B R R PP % 2 —  ((Zhang
et al., 2016, 2021; Wu and Rodriguez-Lépez,
2021; Chen et al.,2022; Wu et al.,2022, 2023),
nde rg B B AR H ) A B AR 1 4 (Cao et al.,
2023a) . (HILZEMYENA (Wu et al.,2018, 2023;
Jiao et al., 2020; Cao et al., 2020, 2023b;
Rodriguez-Lépez and Wu, 2020) . 455 4 &8 VLI 7
WLLAEEH (Yu et al.,2020, 2021a) , f [H 723
ARG e EH (IR, 2019; Yu e al.,
2021b) . AR IEHA (Yu er al.,2020), 4R
Fili e VG S R e 7 VI IS A AR KOG (i
8, 2022), HERiRHR T E AT E A (RE
45, 2019) &, KLTTAURAAE B 2%, DA XS >
Jp EEGURY AL, Fm FEE KT . A,
Wi TERW. RAMYEEYEILR (AF
A, 2023) o AR R XUOBURD #Y T 5T AR P A
DUBVRFAE CRLBE . Rmai iy, DU ) |« w4 g)
Aig o KA FI R SRR AR SR 2 D7 T, W XU AR SR
U RIBETE 8D . Aok, ENEE B LI RE T K
HZE (R BZE . BRI JZE . RV 2 . B2
S5 KA AT (D A S S ST AR
M) R E M TURE R (PEPL Y
Bl RKBEANGE) « XSTTRRRIE B AR AE S
FEE AU AR5 OC R S5 T BB 5T, T 2L
— KA AR (Wu et al., 2018, 2022; Xu et al.,
2019; Cao et al., 2020, 2023a; Jiao et al., 2020;
Rodriguez-Lépez and Wu, 2020; Yu et al.,2021b; i
WA, 2023) , 7 b E R A B XU TR
FRCSREANR, O RES AR PR S T
ZER.

RURDTRRE R BRI PR A7 o A8 5 A R 85
Fh M ] AR s A A B Ok . U DT RIS AN RE
% S eI ] | b R KL TR, i HL v
e M ——Fp B J5 m R bR . BB BRI E
BN OB N N (= 8 2 o e A R N S L AN
WRE R AT, BA A A] sk 49 5 245
(Kocurek and Nielson 1986; Mountney et al., 1999;
Howell and Mountney, 2001; Hasegawa et al.,2010;
Hay, 2011; Mountney, 2012; Rodriguez-Lopez
et al.,2014; Ballico et al.,2017a; Xu et al.,2019;

Wu and Rodriguez-Lopez, 2021; Yu et al., 2021a,
2021b; Wu et al., 2022; Cao et al., 2023a,
2023c) o (EASTE RIS, A I A S0 B 2 PG ) 3R
Ionr SR KU Bl ETTK A B S 40 RO AR
i, BTSRRIV IRV T A HER IR AL o AN TR) 2
TYA XU Z B S 2 A S i )2 R T, )7 AR AN )
XU )Z B 5 RE S, AU TR ) B ol XU A
o, a7 B 1) 0 P mp UKL 2 480 i AR B2 fhi
AR S EXE, MEREME (TP DT®
Ty 1)) D) e 1 2 52 M B HG At AU 52 el B IR 4R
R e A I U £ £ RS RS2l Tl S = B < e
15°mf, vb rela) i 2z bR v e OURR A S i A
Z b0 Fe OB R i) IR i) 55 ik 0 A A B R X
(AR, 2023) o B, XUBGZ BE . XURE B i
AR RN YD o ) i R TR A U B N A R
YA SIS 5 T2 B AR BT S e ) L 5 oty XL )
RH L, HOA BT 2R K A 2 A i Sk B XU TP
T JETTUTRVRRAE S PR U040 4 J5 T 1) R GEF 5. AR
M, e 2 A I RGE R A 5 KU DT STk, A
XF AR A A R IE , 1 TG PR VDA B R AT Y,
Ji PRI AT B g K R 32 A N B9 2 R E S T i A
— W RUE AT, HEF R A KB, SRl
b HA WU D o i i B AR AIE o 981 R 2% 7K 4 4t X
SRS HEREE R . G5, AP R E AR 5
THIER R E RGBS R P, W, TR
20 Y B 2 B A R ], AR A XU B DL T R
=V A XA &R O T, W K I T R I ) BR 5
Me B A, 2L A R MK SCH BT SR R A E AR
Ap g AS g, A F G U N ER A A I AR AT
X Ry ZR GU R SRR i I D TR 2 B L S oty XL ) 4 1
TR, AR UHETE LU B IR 3 25 K 20 0 AR e
L4 KB UTRRAAR R R R G0 4, 3k X OB T R
YRS A0 AT, 8RR e o AT S5 0 1, IR T
U R Rl KU, R AL T A R A AR e I
U RER L7

1 WERE=

FAEal, ARG N Rl 2R T OB 1Y W B T
PR RS E 3, W AR = U 5 4 1 e 2 e 7T
I—4i%ag G, BT — RIVRECPAT Tl RF
TEHCHR AR oh il B9 NE-NNE i) B B 253 (Li et al.,
2014) o FRBR—K %M (ZRK M) AL FiTih—
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ZAEER AR M, e — R 5 W7 39 1 4 i AR
RZ—o AR B, R TN IR
KERIE, 2RAT 150 km, RECE R AL PR TE |
FrialZE, P FEZ) 20 km, [ BLZ) 3000 km® (& 1),
AN IS R, SO T AR E A R, A
P Btz NE-NNE [i] 1) 25 BE—H8 M 1B 2840 R 72, /9 2R
WRAZMERES TR ANEZ o BELL
K, ARG A R E AR AL, TOH] AR
iz gy, [ODREE eSS 2y 15° (Sun et al.,2006) .
MO PRI, 7 7E B T 28 D 48 B A 3 0 Bl
DURR b RS ) VU I 8% 5 oty 7 T T R 4 3t 2K A 0
TRRTEIARIG T, VIR TR, 5 2 = P9 R R
W, BN A XERR A ORI 2 (A, 2020) o A
LR e 2 2 N Il N O 8 TP R R (DT
SESAVN SN FUE 931 A ISP NGII T SUR ]
DA™ e 7 B, S U R DX s T R
b (BEAFE, 1997; Zhang et al.,2021), 1EH E 4
Y 3L A U SR PE R M S S SRR AT T
A 3 DX BT B S R B R R — R S —
MR KA — 3 1Lz Bl A AR S 00 XUy 70 AR
% (Wu et al.,2022; KRG, 2023),

DX BRI, 2R A e LR B Rk
WO (K1) . MR (Ksh) . P HEREL
(KD EH (Kh) WETA (Kd), Tl
4 (KEz), HRENTERSRE . KRS oAU
k. W RE N ER IS, BB IR
TKELE (Tang et al.,2014) . Horr, #5412 SC
R EEWIFRAL, B R @ YR A AU, ¥
BRI RE R B, e 2 2 E BRI AN R
JERURITRA R KB I EEEAL, 1:20 T3 40L& X 5
WS AT (RFEZROK AR AR ) R, FEMREL R
UH— PR wh— AR Bl 41— 2 S e 2 212 31 T PR A
N WAL 1 (Lycopterocypris sp., Cypridea sp.) M
AT, KRR (AN Schizaea sp., Anemia sp.,
Pagiophyllum sp., Podozamites sp., Brochyphyllum sp.,
Cupessacese sp., Ginkgo sp., Sphaginum, Qsmunda sp.
) WA GRER S, R UTREACE B2
Tl CGBIR A B A pE, 2017)
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Kb Z W Bm, FETREIIERY b A
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WS WAT AW J7 1% (Zhou et al.,2021) o KL JEE 73 B
K H Mastersizer 3000 %Y 0 50 777 5 ki AL (%
Malvern 2y ] ), & 35 & 0. 02 ~2000 pm, 4 Ff
an AN 2 U, AARTIR 22N T 2%, A1 58 bR 3
AORLAEYE I (0.2~12 &) %18 0.25 & B[] f& 73
45 SRLGL, A ORLEE BT R . 8] Folk Al Ward
(1957) WIBER T ERITERAZN S S8 T
RAR KN (Mz) | bRiEZE (o) P IE R B i &
(Sk) Fgp (Kg), 5l v 2%t oo #ror
5 (Paterson and Heslop, 2015), 7£ Matlab 3F- & fif
FHBAG R RBCEAT LG, SRIBUREA ST b £
PEAOCR A (R) LA KA 22 (Angular Devia-
tion) (Zhang et al.,2020) . R4 FE A A 5 1 H £ 1
5 i TC AR E T e 20 o i T R
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WEEESHUE®EE (H) . FiE (SP) . #%
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FifR1EfA (o) (Mountney and Howell, 2000; Romain
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H (EMTRE., STEMEE) TSRk
IR/, FERTAEAS [A) V0 B 28 A 22 (8] AR o Ak % b (]
2), JudbEs kg A, AEEE B SP. DW 4
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UNiE 33 X Entrada B 5 Fil Cedar Mesa 86 & #5347,
W3 5 H Z Rk R H=988.78" ™ 5 H =
1532.7¢""; WEip LMY R E (H) 51 W
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S AW T R (Mountney and Howell, 2000;
Howell and Mountney, 2001; Cao et al.,2023b)
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Fig. 1 Location and simplified geological map of Chayong Basin
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F1 FikIWHELARRERTATHSILRHNESHE
Table 1  Proportion of each end-member component and particle
size parameter of sandstone sample of the Shenhuangshan

Formation in Chayong Basin

s wik/% THRE R R W

B/ME BoRM P /em (o) (Sk) (Kg)
EM1 7.37 41.47  23.55 9.35 3.20 0.30 2.76
EM2 0 55.99 11.80 83.17 1.58 0 3.00
EM3 0 69.64 37.83 160.21 1.55 0 3.00
EM4 0 71.01 26.82 315.02 1.70 -0.01 2.98

AW 1o vl gy o 2 AR AL, T B
B, LA RIE (Mountney, 2006), Frb A 1)
VD Fe 25 A AR 7 B0, AR B8 3 e v a2 XU ) 42 1 B
. (Jiao et al.,2020; Cao et al.,2023b) , [HI, A&
W50 32 0 i 0 R R ) VD R R AR
X o

2.3 MR BEEER

3 5k — ZR 9 AT Bk T BV s A% O i 4k U
By R A, BR8P RRIEE (K 2), PRIX A
BRI R RN K, TR R T RS R
M A BURRAE , BRI R PR T . B SE A E
PRI R T ARSRMY LR ERY, YEEER
T ()25 [ HES . ORI L A AR 1 I ) 43 A
Y0 FB DL S 45 2% 300 3 T FR A AR RN O L B o BT A

GZ P Z A B A O R AL RN, D A
A 1E VD Fe IO S U0 Fr 3T b A2 5 )2 B ) K - o
6], DLHOR SRBOR Y J2 R HESE . 4 ST A b
F18 e A 0 e 5 R ) A ) AR B ROK G,
ol b A A B R R 0. 5° AN .

i % F Rubin 1 Hunter (1983) [ 37 K &
— BRI BIE AT AL R R (WE X
FEA R ) , W 6 R B R 2R R B AR Z 7R A
W, MO mER~R ST i ry AR
%, WIHZ LN T i HEF 7 15 (Rubin and
Hunter, 1983) . HARRE N . 1 om0 B g5 Sk R
PR (Z4E RV = 4ERTVD ), AR IOXURE A i
PR, RRRE ST G ETARR R T RO, SR T
W IEHIERE T7 )5 ARG R4 7 U0 o 5 RV e 2 JA) Y
TS EERER, Ko =4ERP R fim b e
(0°~15°) , b (15°~75°) . b (75°
~90°) (Rubin and Carter, 1987); /)&, fE F 5
BEVD e vb e 26T e 56 R JI W 6t |, st — 2B X Ir &
BV ESEZT B (Bristow et al.,1999; Mountney,
2006; Cao et al.,2020; Jiao et al.,2020)

3 &R

3.1 ERKEFE
B 3 30 e JBE 9 0 i B AR ORI 2R K A

®2 FhkaMwE LAERPHHNERTAS K

Table 2 Proportion of grain size end-member components of samples from the Shenhuangshan Formation in Chayong Basin

HIRA K5 G5 R? EM1/% EM2/% EM3/% EM4/%
DK-04 0.9905 13.79 8.65 43.18 34.38
DK-05 0.9779 21.69 2.69 42.72 32.91
GYL1-2 0.9826 26.65 6.97 66.38 0
BB GYL-06 0.9929 14.74 7.33 69.64 8.29
GYL-07 0.9795 28.09 14.14 57.77 0
DK-11 0.9483 7.37 0 53.93 38.71
S A 0.9790 18.72 6.63 55.60 19.04
1 ) GYL3-2 0.9170 40.43 55.99 0 3.58
YX1-2 0.9144 26.20 23.80 28.04 21.96
DK-01 0.9892 17.49 8.01 34.06 40.44
DK2-3 0.9726 27.15 0.31 36.92 35.63
W RSB GYL-08 0.8102 30.09 17.57 5.35 46.99
GYL-09 0.9940 10.97 7.98 10.04 71.01
GYL-12 0.9377 41.47 0 43.77 14.76
RN 0.9364 25.56 9.61 26.36 38.47

s EM1EHPRIA2 2 9. 35 wm, EM2 F-Xki42 2 83. 17 wm, EM3 F-Hpkif2 2 160. 21 pm, EM4 FX¥pki42 4 315.02 pm,
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MR8 ) IJW a=tan’ (y/(x.cosp))

)
i N\

A— UKD F AN B PR DBV L ({2 A Heme de Lacotte and Mountney, 2022) , R AT Tl T RIER Ty AK 2 MRURIE; B—
T EE 1 R C—XURRRBAL N R BEE (B2 A Mountney and Russell, 2009; Cao et al.,2023b) ; D—Ub FeJET i 15 LAY
(&% A Pulvertaft, 1985) . I-yb e ffl; S-Fhid; R-PHEE; DW- K WA= I K; A-RE YD LERIE; o1 mIETH
Bl 2 70 e KOs T LA A

Fig. 2 Geometric models of aeolian architecture of ancient dunes

M TR R . S8 i oC o3 R 45 R o - 2R
FASEME (R®) A B £ 5 i 22 A6 it DG B A 4 i) i 31
P (I 3), MO BT kL B B i £k v A et R?
096, fAE 2N 8.4°, oG MK ME R N
0.1, %iocZ [ MARAH UPE R BT O S8 A 0 8,
Hum oo o 4 B o 70 o0 A B AR R E .
Mo, P AT BRUE R S OGRS 2 R 38 R G B Y U 0T
Bt 4, £k EMI-EM4 (% 1),

A7K F U R W 1 kL BE i oo A R U A A BT
(K 3-B) KB . EMI 2 AHX AL IEE, BA
o T FARL BE 3 A 30 PR RN e 25 19 3 1k, - YRR 2
9.35um, GEN 7.37% ~41.47%, V¥ &5 8K
23.55%, J& T 4B —%E - 9%; EM2 SR
HIEIE A, ik, FHkigs2 83. 17 pm, &
BN 0~55.99%, FHEER11.8%, & TFHKmT
s EM3 pik e hy, WE{H % EM2 B &, “FHRLR
FL160.21 um, F RN 0~69.64%, V&N
37.83%, NANWD s EM4 KL fofl, P BRiAR
315.02 pm, WE{E4 EM2, EM3 B Ik, K740 A6l
Fl%E, ikdaE, S®N0~71.01%, P&

26.82% , AR
MUY E o 8 s IR 22 =,
FHON R B A LRk A F 2 R, £
BRI F R AR I RIE AR 2 AT . 7RV R
ik, Uk 2w F0ER i, st Ll
AL 5 A KR TT AR W A o A Xy (T 45 &
2) o TEAS 7K b i DO RR W L BE S 0 4 op, R B
T EEALLIE e [A) B kL RE 2 4y, HOR Rl £k 2 X0
X, 5 ARV B R A YD 8 1 (Crouvi
et al.,2008) FE AR A RIYE, BB R £
LA s (EM1) fMBabdl s (EM2) 415
(E 4-B), HUlBY B4 n ) 96% Ll L, B4 5
Wi WEABEEAE, BT XIERTER/KE
Rz oy, RS B HAl KSR B > ) A —
ok, AR F XSO o R B v e, EM3 H
A LB e 5y, Sy ik iy, ATARE AT DL
YRR (K 4; £ 1), XWRHRHAT iy
HUR7 BE2L 4y (Zhou et al.,2021) . kLS GYLI-2,
FEAMRPH sy (EM3, 66.38%), &/bskibd
5y (EM2, 6.96%), Ak A K REBHE, A&
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Fig. 3 Parameterized endpoint decomposition discrimination ( A) and parameterized endpoint distribution map (B)

of sandstone sample of the Shenhuangshan Formation in Chayong Basin

by (EM4), KRR ETELF, SmoclorR i,
SR Vb b o (18 4-C) o Y B ULAR Y LA
HokL . ARRLZON E, H R P SRR A AL, B
T DS ICAL gy, R EE A AT RO REAE , BFAN R
B LK (interzibar) FMKA R BUZR  (zibar) ,
interzibar FI zibar # B BLZE VD M BT, UM
Wik (RARAAE 0. 1~1.0mm Z[A]) 4 KA %
SORUAS B AR Z B 3 I T O R AR o AR A YXT -2,
4 Fpsm ey A AR, S EAE, 55 AT AP ST
VR R 5% 0 kL JE 4R fiE ( Kocurek and Nielson,
1986) ; L2 7r WA RS (EM3) FI%i L
KL (EM1) g, U224 45 i RCER A 0 ¢
(EM4) LARA bR (EM2) ZHA (& 4-D), W
W W o 25 B TR, KL S e o B 45 RN A R
ik 7 AR R RGO 1 3h 1 25 5, g ]
DURRBh o M R g, RUERE T RE S ik 1 2 3h )
fieaz AL e DX Rk 25 45 19 2 46 ( Vandenberghe
et al.,2018), F#E i DK-04, DK-05, GYL1-2,
GYL-06, GYL-07, DK-11 ki & g B k%,
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Fig. 4 Particle end-member characteristics of samples from the Shenhuangshan Formation in Chayong Basin
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Fig. 5 Characteristics of some ancient dunes acquired morphological parameters, interdune areas and sand sheets
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Fig. 6  Architecture analysis of the Cretaceous aeolian dune in Feitianshan region, southern Chayong Basin
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Fig. 7 Architecture analysis of the Cretaceous aeolian dune in Dukou region, northern Chayong Basin
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Il A % B AR, (HS REHEBR X 28 5% BB AR 5 25 K Z
A A AT RE . ML Ah, A5 K A 1 RS2 DL —
EWAIER S SHTH R BAEGEA, RS2
FRURFEAL 10~30 m, BRA B 0 B vy, 5% PUARHE
F, 5 AR A R A TR 2RSS AN TR,
28NN D=81.5-12.7InT (T H#REERE) (XIHk
E, 2003), of W7 5 b A AR R oA 2= D
40km LI b, RSN A% KIFEWR A%
X, a2z b kT IKE . e dh K e KA
itz (b)) JoJZ2 (IR A BT A be, 2017;
F b A, 2023) k20 8 B I I SF- T AH XS
TR, SZREIRTE AW /N o B 53 i o w9 K A R
AR (AFT) Hdi Fome ) — iR B AL, 4&ih T4
MZHFAELZHMAE L (Tang er al.,2014)
RAEJERA - H R BEE (Chu e al.,2020), {H
P S 20 0 A P B S RS TT iR A 1) e 1, HLBOR
B TR A RS R BT, AR R IR 2 20 4 3t 7 )
A6 KA ] B s e AN 4 Y AR B ZE S, 2K A S
JA G VB — DA A AR R TP, H b Ak
FREE S SR Z Wi Y B 2 . Ml v A AR i
Xof A B S A D R A AR ) B A, A B T xR
[ISEZ AR LN IIL i FE o R YN R SRS e 3
PEATERZ A%

4.2 DEMBEEERRGHTN@MRE

W W KT =R, 45 mE A
(L), &mAm (S) KHEMAE (R), XL
KR ST O TF 20 B KUY i R H L B AR 2K
B RITE S £ BE DA KR AR VD i S5 A 4R L T DG B
{§ B (Kocurek and Day, 2018) ., AN[G])Z %A,
B e 7 KU HT AR 28 Ge A [ B0 18 ol DR 288 A A Ak ik
o E XX R R T, S RIA
18 3 T TLART B 0K LA K e AT BT BIR A 119 52 i )2 B8 5 1w 7
AT, EE T RGIRY R TEAIEZS (Mountney and
Howell, 2000) ,

TEZ KA AR 2 CRIL—m e X, DR
BREV EONRE, HER, 2R S5RAERZ A
HPTRE . WK I B e Bl B KD i R R Y B G 45
i, DA Ryl oy &, Rk E e Y BT
B (Damp interdune) , FYEEBERVEZ LB
WE RV i (Draa) . A7 T 0 iz # A & Sk
AR TR R 3 1] B, AR BUACIR A S 2 BN 3, IR
PR ECR, Z VXTSRS ST Bt
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Fig. 8 Statistical characteristics of aeolian elements in different basins around the world

FHY) o Vb e OB AORL I J2 56 ) SE A AR, ¥ R AR
AT RIT A AR, W TR &
(R F e o N Wy 2 = O 23 N e 3 [ B
SSPY RF MV B ) W B B9 M 15 ( Bigarella,
1972) . MW 9-A, 9-B 0] LLF H, bR B4R}
WARA B CGEKF) “T7 S X B XU 3%
SLNC T LU0 e la) 3 RS T, 12 5 TR TR AR T oK
0l A AT GE BE AT XS L (Kocurek, 1981), “S”
2T KB, & R R & InE
BIE B o3 S, AR — RN . B
E Sy R U T = R Y KNI ST 95 X 4 ]
BYb Rz b, SO A Hm B S o 48l b e e 1
EJG, Y EACH)ZN - Wim A 80, “S” HH
(Zi) m-F- 4 fm oy 10,20, miRJZHEXF “S”
ST 4. 2009 36 I £ %% o A Rubin #1 Hunter
(1983) My R —BR 52 Kk, Hsc sy )2 2 im
O E= 3T N O TS St R U o =l 1
90.4°, FYP IRy IM N 0.4°, MY EHTH
Ji Ry 10,20, BBV B AN TR A 9. 891
A, fmdt, seoh, wiARZE A Y Kk HCR AR /D,
AT TV AR m TR R R K, R A T ER
FE, HERERD AL S T AR B T E TV AT
2 4T S ols 1AW =TT A5 T N

i, UWIREYD A ZF B, AR 7P e (Rubin
and Carter, 1987) . K, “& K tl— = fay 064 H DX pf
5L 2H B Sk AR IO R 1) VD e R AE 5y — A B OR A
Wb b, = NEERY . HTRRE SR Z B
Byt 8°, vhrmmdbTr m A% s, RUIOEIE X &R
R B AT X2 i AL

TEZR K R AL G B — P 3B X, Vb e =k
R F AR Z I, AR TR rE
(Dry interdune) PLFL N F; W, WEZEZ EW
T WA SRRV R EEE , T REPE AL 1 iZ M X
YWRER & B (Cosgrove et al.,2023b) , ¥b I [a] 5 &
(1) SaiZEtmAE s, FEE v i AUZ A
b, WENEEE ZH A, K s”
SR VP R AR, e Il UTRRAE R, B
U EAE X iR . BEIE, DA 45 5 IO AR i AR
ERRmE . BB KR, RN T
36°; EHTW LB Irm “S” A bR,
JRUBE S T PN PR A 32 06 AR KT v e 2k s, ks
FHIE S 7Y Parnaiba 753 18 H B 10 4 A8 A4 3 55
AL (Kifumbi et al.,2023) , ¥ 3845 )2 B P
Bpfiie) g 400,  “S” S (FANE) 0 B )
Jy35.2°, FUIRRJEZAHXS ST FLEIA 4. 2° 090 BT
e o Zpn 17 B m oy 2100, S i B
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Fig. 9 Morphometric reconstruction of the Cretaceous aeolian dunes in Feitianshan (A-B) and Dukou (C-D) regions, Chayong Basin
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JE€THh 28R, MRHE Rubin F1 Hunter (1983) HJ37
WEBGE A, o “S” BT RS 5 2 B 2 1 Y
PITH 22 2, 15 3] 7 ¥ b 5 W58 m oy 317.7°, fil
28 NE, 5890 iy = # 07 A 25 12.5°, gAh,
i ARZ A5 ) 1 & BUA /N T 60° L)L K o BT YD is
I & B A R RDIR SR B, Hod 2 3805 Fm e
SRR —2, Wl TR AN R, W
U IRy KA AR X 388N 19 38 B U8 i (Rubin and
Hunter, 1983; Rubin and Carter, 1987 ), & Z,
T L — 1 DX R A B Sk AU T AE— R
#mE Y E EAZ AR R, By 4
AR o A LRV FE BT AR 0, 2% 7K 7 1 e 2
FERF LUH A B B v o 30 A B v
I, bk FER (&) &mEam(’ 9),
HIZER T e ik B e, Rk
8 K A [ i AR 00 ) T AR /N T 600, RIG, TE
IRYP R E MRTER T, &l i KIm AE, IR i
P 70T 25 K At 1 B AT XU e XL, T B A 2R
i e i, AR X m (&1 9)

e T L DX 1 2 W A ) R R R O M H
S Ah 1 07 R 220 5 e A G 2 3R O ACRR AR 2 L T
A5, I TR E AR ER LA U IR T 5 R B A I S oA
il G A 1o AR R 2 ol U BIE T 0 S B ) e 2 —
(Hasegawa et al., 2010, 2012; Wu et al.,2018; Yu
et al.,2021a) , Hasegawa Z& (2010) ANy &EI#H &
JE A A T 28 [ Khorat 4540 i b 1, (H 78 DT
WA R RS o 455 RS Y )1 F AR 4
RS VDB o3 A, HEI 28 R ] (Aptian-Tu-
ronian) R B RV T 16.3°N & 29. 6°N 2 [d]
(Hasegawa et al.,2012) , BRI L, VO¥A0An H 2
S e 1 R AR R AT B AL, PR BT b
3 T B A T XUE s T AR S R i UL, ERE
Hadley PRy Y 35 L 30 x4l o 38 53 2 2 38 5 X 4 g
il e 22 A W5 1 2 i A 225 o JRUBR D e ) oy XU T
ot , dia e R, X B R E R AL
BEAT T ARAC TR R, I N A TV AR . R VLA
i F0 AT BH 2 b B A8 109 26 B X 38, (Wu et al., 2018
Yu et al.,2021a) o 4 s V0 by 2 F g 2ty A ji) 45
A, AR AR AT WO IEAE ), AR AL AT KA
AR A% e, EEAEAKR N (EIRWE e al.,
2019; Yu et al.,2021b) . Z R Ja 7E Jb 2 BR 2
BUAE BB & R AL i IE R J7, BT B A v

BRI B i P s 0 i S Ak 2= A W R RN DL s W
S (2017) JE X R (AL 4 EAN T
20.9°N~27.6°N) (¥ # 1 ¥ ey Koml G2 3t , 46 7
AP 24 U] Ry P R R, 32 AR G AE LR 4
(Wu et al.,2017) . B, 254G R4 Bl AH 225 3 19
F % 20 rp By XU ) B8 DA Ry HEE O A R S, B
HEM W20 b 9], BIHGHT E FA A T2% K A
5 4 2 TA) B R X A R S R
TR 5 DURR A A T 58K 2007 . B HEOR 4 b 55 v
ZEEFHLIX (32.6°N~41.0°N = (36.8+4.2)°N),
2B H BT T 45 A SR R A T A B A BkOF 2 RO
AT K AEEB AR, KA TE R L m
R ET W, R AR K A B 4
Bl R L — A BRI, ey B PR A0 S 2 5

4.3 KA RER, REEFHESR

WURITR L E 25 A — 2 WEIR R (&
PR ) RIANER IR FR (A RO B AR L W AR R
DXFIUT R ) R AE . AE B R A A5 1F ) Y B ER 45 T
(Cao et al.,2023b) o Uk U0 R M )2 45 48 2 R VD IS
TER K/ O XS ) DL KRR U i % B2 € f J
(IFBR SR LA RZ ) MR R E, X
WA P HERR W ) SR, VD YRR 25 R AR AT £ 28
(] 1 22 A e S TR T £ B, A ART — 4> 722 o il s [) B g
(] 1) 72 Ak B R Bl e 40 HE B 45 48 ( Cosgrove
et al.,2023a) . PRI, JRUSIT R Hb 2 45 44 02 S T X
BTN A B, HE AR R A7 o B2 09 AT 58 #b 5T B R
( Bristow et al.,1999)

Z AN R M A BRI L K SCER R, B
FE XA [R) DX 3543 301 & 7 1 5 28 KU AR R i I A XL
AR Z . TEGITA R e 280h, ¥ sk B IRE
(A) AT 1.5~22.9m ZJH], JCYff () T
1.1° ~ 2.5° Z |6, WK (DW) 4 F 85.2 ~
1062.0m Za], Hr, AR E, EKABKH
R (11057 S R SR WAN IR < kI (DR AR e 1) i g
INELYD B K 2 125.2m, 0 TE £
2.2°, T TV O B B T B K e R
1062 m, FHELMICHE AL 1,200 5 ik [A i,
AR 47 I 8 420 i 0 AR b L K Y R b 2 2 EM4
(315.02 wm) FI4HRP 445> EM3 (160.21 pm) , H
I3 AT EIBR 3 S AT ) A N A O
EBTE . RT3 il v B 4 @ e 10 i Bt 2
iy, 3R BL O TC B AR /N L ORL BE 2H 43 DL A b
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EM3 (160.21 pm) A% 4 EM1 (9.35um) K F
(4; 2 2), 7500 EEE TR, kLR
3 LA EML (9.35 um) F1 EM2 (83.17 pm) K3,
X A RE VA R T v B O AR b R A0 D B b S R
ARV 213 3h I iRz R0 TR Y 5 e
[A]# ( Lancaster and Mountney, 2021), X 7T
AR AT BB 32 252 WK T A TR T, 2K A
WU 97 IS 7 38 i & 7 0 A e (RS 25 2, DR
ZIa] H B — S KRB B Y e TR D A JE R Bk
(& 3=E), M) %E fif i i 20 m, &g T Hit 7 f) 28 K
Tl B KR R 48 (wet interdune) o X it 35 855 0
L IR TR 52 AR K A7 5 Bl i R g ol R A T Y
Pt b HCRE A% LA X B 1 A BEEE T, JF T
WoKEHAZRERZ E, X9 ETTR Y E 2 R AR
FHCE10-A) o KISV LA 52, 7E B 5T
X VD e ARZ R R AL IR L R B e RS2 S
B RS B B G AR S R U 0GR T IE S
(E3-D) e RERSE S, MR IL—
R O E A, KR LR R, K AR
1062 m, Biik 418 m, BEEMEL 1. 1°, I+
KOy R A UL A FUAR (Damp inter-
dune) o YRz RBAEM & 20, W EEd
AR, HERBANVYIRE S A W B T gse 8,
U IS e T b 2 T A 8 (I 9-D) o 7E X Fi i
OUT, MERUH A b2 XURR % 2 1 5 A 1 2
R Ao 0 R R 8 1 S T A O 13 U A
PP T & ( Mountney and Howell, 2000)
I, TETHRNRRG A, W R W e T A )
KN, RN R 3 o ¥ P 3 XU T T 805 ZU A= 1ok O
SECTE AR N, R Z RN, X — R
TEWTFE DX Vb o T fige Ay mp 35k w] WL (181 7) o F5E X
FHNS B 22 14 IS J2 PR THT R AT, 3k B ket KU ib o s 3
RS I S S S T B Sl [ I A e e S
(& 10-B),

[FIW, AR A RREN D AT, EWREXR
S A R B AT ) P AR ) 2 s ) 1 O 3 R i m0H i
HEFR T KT o W2 20 Y H AT 65 B b X 1Y
TSR B VD BT S AT, 5 e TR I i e
U A Bl AL 3t 9K 3l VR ] S M2 SO0 A 5%, 4678 1%
ER RN 7S =l N7/ R N i R S I
(Hasegawa et al.,2012; Wu et al.,2022) , #4532
T I A AR R LR DT R A v A B i

TR R R R A HER, | R AR L A AE
AL AT L BK (BRAS L, 1997) i L ik B
&, TEHVEYE BT T R EZ TR, XA O
AIRE 5 2 A b 35 P BB 1 A0 A L (Suo et al.,
2019) , e R AE SRR, TE M B R
Wi LK R AT BB 2 km, BEJS (85-66 Ma)
BHEAR (Zhang et al.,2016) o 731 B 20T 1+ LUK
FRREEES , 7™ A R X A A R b R 3, Ay L kAL 5 Bl
AR A A 1 KR YD R A T R E TR IR
Hb, BRI Tt RS A R ) PG AR o AR
DA Bl R LA 1) B B TR S5 AR Y 35 SRR, T B At
W 22 7 S e Y AT A S ) AR G 32, TR g (2008 )
I 5 10T 5 S A 75 vk SR AR AL VR M B G
TH: LAk ) 7 b 5 IR R 3 IR S8, Al W 1
TH: 7 4 38 LR 33 90 m/Ma, i T e BRI 7
HiSF ) 61.9 m/Ma ) JT B 338 3R ( Cosgrove et al.,
2023a) . WP W20 A A M BT R . W R
AR ISl (Dong et al.,2023;
ARG 2024), R, %45 A AT 1R e R
BHWERB NS, EAROEMH PN, 2
Hb S 2 S R SR BUAR THRI S, AR P S R TR
Bl v K TR ) TR, R R AR SR AL R AR, UM KUK
DUR KR WO B ORI B 3, iR e RS . &
KT R A A A RO, AR T KU S
[F1] B8 T ) HE AR AN DR AE (8] 10-C)

5 #ig

1) BT 20K G 1 22 28 KU T AR 1) AL 3 g o
SrFT AT A R E R, R TR A B iR
UL U I 25 oty U A o 1 U B Y A i I
AR/ 2 M N R B ORIV B, A 2 i R A
WL YD BER] RE N — 4> P 2 LSRR 22 oty v R U ae
LI T VDR RN VD 5 BTV A R, BESE
KKK EE N ARE G M (7)) 18
[ Vb 2% o KA A XU O N=-NE i), 225208
BRPG XA, FEIA 2k BRE B = I e Sl o
TR K A RN R L bk 2 1] DX

2) ZRIKFEHAS TR ROV e W il B2 15 T
IR AR LR AT 28 25 8] A9 728 1 A K A Bk A
T MR SRR BE T RUK R R E RN D
A MR B T BT, T T R A R R
DU 7K T A T 3 U D8 XU R AR g 114 22 U £ A7 1)
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Fig. 10 Model for construction, accumulation and preservation of the Cretaceous aeolian bedform in Chayong Basin
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