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Fig.5 Lithofacies association sequence of Gilbert-type delta

[5.25]



s

FBER A5 L 5 JRAA ) = A IO R R 5 TR 1287

3.3 GEHFHIE

TR AR AR L A Y SR ) R A B 3 R 7
R2EF R FMRBZ ATRE SRR . BAUZ
2R T 200, HUURWRLEEM, 5 T HIERZZ
lia) 5% 37 2 A i, BRI B2 A B2 HLRE AR
DURRZ Ji AR DURR B P2 LR W it — 20 10] Wi & iz
AR (I 6) o HiARZ 5 THARZE Z 6] a] £ B S
T 0 1o 42 il R D) 45, S TR 6 e I 4 R
)Y T ST T AR NS L TR R R B TORR ), T
D7) fi D) 2 980 - A7 T T AR R B R R BUL

(2) RN

R

BP0 PR, 35 2R AR5 20 = A U B 45 A R A X
5 A TRT P R 0 728 A AT A R R A AR~ i 77
SR I, DUt Ss 5E ), B U R S
TR ARAEAE , LARE A T 0 AR A AR XA DU RR P TR
O 2 HEET T R, DU A2 AR X a0, P Bl
5 ZUE R b T JE R TR A D) A4 R 52 i AR 4
g, DAL AR B8 AR X iR LR A o 5T (L 7))
YA b TR 5 AR AP AR B = A N 108 i R 45 A Xk S
L 17 A 5 R N [ S Y Ak v A B A

X

F6 FHIRMAFEE =

Fig.6  Structures of Gilbert-type delta deposits

(@) e 3t

DFA-TE B H TR

TEA-MR TR

BT 3 2R AR R 2 = A i AR

44 5 S T T AR A R

Fig.7 Relationship between base-level rise and fall and foreset structures in a Gilbert-type delta

11 LB

[2.43]

®

[5]



1288 A

S

414

g BRI Y, 78 = e ) i 2 I R A
PR — 8 R 75 SRR = M DO, — 7 1T
71 E I ARUZ L TR | T2 BRI [ R R 8 5
— 7 AL S DU IR RE T LU B A B =)=
SRR RR SRR o DR, ATRRR A S 4L DL
B AR AR TR (Can o3 J2 A s Jm B2 BE ARl
TR i [0l R A5 ) St — 25 WA R AR R 2 = i =
JEL R E AR R

4 FFIRAAFE R = AN DA R
Bt
4.1 Rz AidizE

i RAARR R = AN RS Rz 5 R TR S
IR LR A 16, B B X TR 2 BT i
UUB S AR 2 0 22 V7 DR R 2 A X BH A, i % i
FUZ TR S J1 3 BRI 98 3 J LA AR IR AL 7 R
SR TR I S S OB E A A s
U DTBAIE ST AT R R 35 JR1AEEH = f i AT
FRUZ T it R 2 DURR ) 15 10 PGS T2 i = ) 0k
5t KV B B 1) 5 51 25 A A FH B 45 5157, [
B, BT RIBZ WA B, 432 0 8 % M 2 ik 2]
ARG TR el 15 I S L O -5 I I ek 3 7 b ik
YRR B R ARG AR 200 A 5 75 1] 3 9
12 PRLAR B B 5 T I RYE R TR DU, T
IRAARF R = A R O T VR TE DR,

K T A A IO AR e T 1 PG HE A, Y
HI AR TR P8 A e AR 1k A sl 7E A% L A5 ik
BUHI T 2 F & A 0 F s, s s Rk vk 4 5

Uish

i3l
o BUiEsk

i

AR S

I S AU ik
AL ) JEE PR Bl

PR B 38 A8 T i i Ak
KRR CIERTR )

HATHH S KBNS

(EgH, ARsiEtks o)

= B R 8 R Y b e T R S P A O s |
O3B AR AR A 8 R A E B 1 v B T i 2
TARZRZ™, AR TS VRV HE 2UAE R I B sl i =
IENZR TR (R 8) o 3K P It AR b el 2 22 iz 1ok
T P A A B AR R s L, 22 LA T I DU RO B
HOPRAR R B TURUCA 5 o0 8 it — 2 e Ak ]
TE IS4y A 1 % T 0 v 2 B T, X R AR ) T 3
ARG FEAS Y A 2 R R DT R R 1 o

T T 3 B A e OB A e 1
FEV AR AT RUZ DA S J 3 T8 ™ s fp T
() S B AL & TR I e R e I A AR S
JEE U A 2 R AT 2, TR AR AT R R
SRR LG AR Ak o0 IS R 2 for 32 5 119 57 T 9 17
R 3XRD S J1 3 PR T A 0 S VR FH AT R R HE Y
PHREZ | JZ AR AR I ) S B ) T 57 )2 A0 1
KB BT [Rl B, 3 A 43 2 AR ) 15 21 I
LIRS | B I L7 PR 58 2 B4 4R b T 0 4 2 iy 2
I LR S A0 A ol TR 8 e SRS A oy I e SR
Xof LA (1 2 — 25 70 S8 B B4R A 8 3 19 5 L2
Fl R KA R 0] & B REAE R R VR
HUTRL(E8) o
42 mEEHIE R
421 RMFEEE

FORAAFR R = AN B9 T4l SR 2% N [RDRLAR
B TTRR ) 2H R e e LR R A DR = 1 A o e
RIZR . WNAS [RDRE AR A 1 i 0, L L B T BB AR 1Y
R IR 1k A7 AE 22 5 0 B 50K A o T ks A K
E AR AR DR B4 i RRZ B4 40 A R X A
KU R AS[RPRLAR B R B TR T DT A B 25 5,

RSN
PR AR,

H T REAT I
KR E i i 1 0

i

HUAURL A TBONORL S £ 1

P8 T R AR AR AL = A U = DUAR S T i A
Fig.8 Depositional dynamic process of Gilbert-type delta"



5 53]

PRI 3 IR AR = A I DU R S UL 1289

AR Ji5 O 1 A AR R, 32 J ) A F T 3645 1) 3 £
o B, PR R TR AR/ N DR ) L RE
f i 1z TG A BE B B AR S i AR v, AN TR
PR TR I B — 2 225, T3l )
iy (YRR I ST Rk Sl N R A9 B v 710 R €2 N e
AR PRLAR 55 /0N () B3R 18 U AU ] T 7 3 AR PS8
£ U LI i i LAY () 1) b AR R DR 510 kKL
) AR i SR, T HE AR S O ) 3 4R B T A
P oR BRI 254, AT )13 I8 O PR A AR R 3%
B i AR 25 T R o) T ™, Pl A B o v
DURRYIRL L 19 25 Al & BT AR B FTDTRR A 8 47
TE % 22 5 UURRPRL B ok, T8 iR TRRRS I 114 i
TN B/ 4 g bt/ s AH B, TORR A hr B A
TE RS TR TR B I8 i s b o, 4 E R f
RLUER i I FHR TR & A AR 2 W,

DU e i 24 S B B - 2R A 5 5 R AR
TR R S LG UR = ) ) o — B R . IR 2
TSR AR R AT R R L R A
X8 1 e BT 2 3 5 2 R BRI R T35, A
A 5y R Vs W pEdi i, FL R IE 1 A i AR 2 B9 4
R NG 0 N5 e g f s A LY SR B
Z AR E A R R R Mg TR JE
DUR S MR TR R 43 A e B4 & i i 5
PERR S mAE s W R b, R TR A i i, B8
A AR, A B K 3P RRE AL,
TR B AN e e Ak SR e ™", DARE T i AR A
(] B, AT B 2 = ) 2 HL = A %) AR o 3 A7
e E 25 MRS BN EA SEe A S A
A= BT A SR W i e T e 0 DR T A T
B E IR E -
422 NEREE

ST P R R A S AR A AR R AR N A K
HUTRE A R B B AR I R, FEAH
JEP I A AR OL T JEETH ) R B S B
P JE T T8 N YDA b AR S8 5, = A 1 I ST
) Z B BT AR R, =AU Z
R DA K R ORI O 3 B AR D
KA HERA R I A A A E R L, & =M
G FRUZ e 0 3 A SRR AR R BT
A FEC AT A E T YR A S, —
FRUNT RS R 2 0] 22 5 S TR A 0 422 ik 5 ]
AE S, = AT SR DL T R TR b

Bz DOBUE o T, B DB £, &/
BRI VR AR e AT , )RR, R L5 33 1 S [T
VA K8 I8 3 5 TURRURI R 33 A2 1 0 AR 45 i R 50 A
—+=(5.32.43]

SR A B K RE R A9 5 5 B H R M
Pt 2 7 1) = A N R 5 A S DA e )
R R EK—J7 A ORI RE T 598 , TR
KLEBML, T B = A PN AT S R o — T
T, B AT K 5 T S B DR A A, h T 53 E
SYIEFHEE N, B Tk BRI S S i =
NS0T L B e S LA 1 B R S
KA YA, = A NP SR T8 A T A KRR
5 S BRI P ZKGE , %o B I 57 3AE Y e 7 LA T B 5
TR N2 N Sl e e B N LT R R L s 214
—SAIARFR P RN TR A5

Fey 3t 55 Sh P T MR B LR ) i 2
B Ay P JRE 23 AR R B = R U By i 2 5%
7, B B L 8 A A TR R Pt BT AR, TORR
YIrte A B ) i A T o TR AR Rk A TR
IEATRE RS, DL 3P QiR St — s
BBE Y TV S P A5 ) YA RS B 5, [, 7K
PRTR 2 T A, T A R0 b ) AR A K By
Betfiiz pFEHC (1819) , FAT i A DR 1k 2 e Stk
A, MR 1= 5 A4 I St ok i D0 B 2™ ]
I, A 1 s T IR XU B2 gy O =
FNE AT SIS T W ORALE , 2 B TRV JEE Sk
— DR T ARSI

i B
Ds=h/H

2.0 (®) |
MR |

ey
_10 \ b g
=038

|
i o Fr=1.19 i

0075  Fr=1/2 Dy’

. -

T T LI T T T
0.01 0.05 0.10 0.50 0.50
53 BLRIE/D«

BLO 3 R AR 5 R = I OB i PR R

Fig.9 Influencing factors of Gilbert-type delta deposition




1290 A

S

414

43 TR

T ORAA R = A U AR RS X DL 25 i ) T FR
JZ HTAUZ AR FUZ = 2 450 S RRAE | THRRZ X
IO = A B R RRZ R = A I AT A AR R
JE X R = AN = AN SR AR R
VTR MO A T SRS R ) I e AR A R B L T UL
PR L Z 5 e 350 e R 25 A 2 AR e FH R 3 7
Ul RRAF 35 5 Il Y8 Ao DR Tl T8 LR Ph A 440
BT RS bR T B B U (B A DU . = A
RIS B FUUBUE R AY 22 52, AT 43 A g o DT A
SR FE AN DUAR Ry FE PR SEALSBR TR T DA
HORERA & B LN, DU S 35T B A FE 1,
e 5 T 5L o R [ 2K LS RUZ B 43 R A
T S = A DI A 2 3 B DR AR 72 i
AN DI B i R 3 IR B TR TR UL
AL IR E L X R F A B MR TR E
AP R A o — o R H R Z B R F Y
WU (& 10)

5 R = AN RIS S

51 REEMAR

HORARE = AT R E AN HE AT
SRAFAETE Z 1 (B 15 2t — P TR ABIEST . 35 /R 1A
RE AL = A U AR 2 RN A5 A 32 22 phy ] Y R 2 /K A
HAR IS DU iz 12807 i sE , IR nE
SMEERGFFOEAE AR B = Z 6] o] fEA77E 25 1
ZE5 XA PR A a4 0T RIR AT
(8 FE S PR R A D IR T KA R = AU

B2
= TR

EVNILIE L)

bR T A RIS Z Oh , DU A n] BB B Y
PR 5 RIVRH [R) 2 B 1) = A 9 2% B A AR BLAG DURR o
i, BV S M MAF AR BRI 22 57 o L Z- A s
R = =, FA I 32 2R IR = R A5 L Rl
DAV L RTTRIIR AP R e e DN R S )
FRIZ 8L B A Hh S S MR M S 1ok O ) a8 TR
ﬁa}%[l 4-5.32,37.43] o

St B L A I Sk A T R AR B = A o
)2 K A 15 5 2 B S BGE , ) 2 1 N AR
RIS FE A5 A 20 DL 5 33k 7 2 %ok S5 T 3L A v
TR AT R DU B AR B AR A H TRA
AR AT AR SCHE S S O R B DU A
TURIREREE, S2pr b, S EIRAE I T
K BB B, 753K PR TR A7 £ 57 F R
DURL. RIVE SCRY S B3 AR 4 SR RS2 i A
Ui 8l S AR SR , 2 B TIRK R 5 i
J SR S E AR K A B U, 6 T R
MU A 2 PRI NIROK ORI A K
s A, T AN R R = A O S5
HJ AT HA R RS0 R s 1 2R
iRz A ekt el R o el & NE 1 WA BRI A DA PR Rl
HAATR T RAA RS = A AR A R A S J2 AR
iz B4 A B IR S B T AR SR,
Rl AL ) a2 DR T BR AR RE = A W T2
IR R BUZ B AR e MR RURE (] S5 LAY
b P 2 RV VI ARST <4 R T
DURE e 26 R 5 R AR R B = A N T ARUZ O i
e, AT A R AR R B = A U B TR AT SE B B Y
AR

5 £k I B B = A =>
i AT

IR

L e e,

—— ——FrmaEm) y

Filtgeinsay INRBERY )
BORIEE RS

i A

~5 m—pp

&

i} 2 —N

!

{ R, \ -
AR R 3

BRE AR ‘
T S5 S AT RIS B e
|_~20 n—>p =M I,

T

PIIEN
AR EARFIAAR 224 R A

V\

E=AM

F10 35 R AV Re 2L = A O 0 B =
Fig.10  Depositional model of Gilbert-type delta™



5 53]

PRI 3 IR AR = A I DU R S UL 1291

52 RIRRAMR

TURURE S R A7 R 75 22 Bk s 25 4 FOE S F5E 1
Rk, AUTRLS R S TR R BE R 25 A A 25
Fim ., FWZE IS R DTS A 5T 10 S a4
BETER AR S R F i, nTRE R BN )RS
¥R it — 20 W A AR LA A T ARG A A AT it T
HEZE ;T = 245 N R TR A2 S TR B B R
JEH R T RIAER I = N A SC RS Sl HEZR R
[ SR OB A AN A AR AL A AT, BB DR
JUMIEZS B R  DURZR Z (B 356 & DR
KIPRE R A S LA & B R 00 I S i U
¥ K B G OLAE  E A AL A S UUR 8 J1 At AR
TR B N A3 AT, B AS [R) A A DU AR B g R AR
TS AR A AN R ORI AR A e o TR A Y
B0 25 SR H M, 8 ST AR 2 B TR X,
BEAR, PRI RGE I 25 Sl 1 A 7 R A R A =
FUN R 25 F R 25 22 52 1 B2 e I, 7R DR =X i)
WF9E PR LA H—IL” R G S UGS R, W&
FOAE R R = MMt g S5 ESm £
FEPE,

6 Z5it

(1) R AR LS = MAINRHE =245 2% 7
JE ARG S R DIRUE Rk B 8 =AU
IRAA R B = N B =2 450 RTZ AR = ff N
EiWANRIIR ASOREy A=Y IV R I AR

(2) & R AR R 2L = o By S TR CARRR Al e L
FEGRIUR S BRI, 225 IR DI B2 F =
PP, At ORI 3 Bk A AR TR R T =
FNHLIX o HTSRBEOR 7 I SR IO RRAL 3 L 45 4=l
MR 5 BRZ B2 R B WO )2 1 5 A=A
PN iR OB PR TR VR I DU X R s TURAS:

(3) FRAFF R =AM A FIRAUR BIRUE S T
FRIZ =ZJZ245H o TORRZE LRI i (TR ] 2 N
S BHRRAIE 5 AT SR L B R DU DO 2
e S S DU 8 1 5 AR LIRS R i i it
BUA T WA A G S BRI DR R | -

(4) 3 ZRAA4E 2 = P AT ERZ 898 B 7 nl fig
eV S 55 P40z 1 BB 1 -5 KPR HIE 1
1 57 FE I A A T B 4 2R 5 HOE it e 52 DU b
JRE T o A 5k B 20 PN T DAL 3 A ik v o R | e
AR AR 176 S ARSI R R 1

(5) S F YA I F e VR TR 955 R (A R 2R
=FAMATRZEIE B AT DU e S DR A B
RREEG MU, & R4 8 = A ot
FAARRMIFE R TSI 18]

£ 2% 3L Hf (References)

[1] Okazaki H, Isaji S, Kurozumi T. Sedimentary facies related to
supercritical-flow bedforms in foreset slopes of a Gilbert-type del-
ta (Middle Pleistocene, central Japan) [J]. Sedimentary Geolo-
gy, 2020, 399: 105613.

[2] Massari F. Supercritical-flow structures (backset-bedded sets and
sediment waves) on high-gradient clinoform systems influenced
by shallow-marine hydrodynamics [J]. Sedimentary Geology,
2017, 360: 73-95.

[3] Galloway W E. Process framework for describing the morpholog-
ic and stratigraphic evolution of deltaic depositional systems[ M |.
Houston: Houston Geological Society, 1975: 87-98.

[4] Longhitano S G. Sedimentary facies and sequence stratigraphy of
coarse-grained Gilbert-type deltas within the Pliocene thrust-top
Potenza Basin (southern Apennines, Italy)[J]. Sedimentary Ge-
ology, 2008, 210(3/4): 87-110.

[5] Gobo K, Ghinassi M, Nemec W. Gilbert-type deltas recording
short-term base-level changes: Delta-brink morphodynamics and
related foreset facies [J]. Sedimentology, 2015, 62(7): 1923-
1949.

(6] T2 ZRA, ZRIUR] . =M MDIRRI A5 - LA 432 55 55 1]
Ik (0], VLRLZER, 2013, 31(5) - 782-797. [Yu Xinghe, Li
Shengli, Li Shunli. Texture: Genetic classifications and mapping
methods for deltaic deposits [J]. Acta Sedimentologica Sinica,
2013, 31(5): 782-797. ]

[7] Nemec W. Deltas-remarks on terminology and classification[ M ]/
Colella A, Prior D B. Coarse-grained deltas. Algiers: The Inter-
national Association of Sedimentnlogists, 1990: 3-12.

[8] Gilbert G K. The topographic features of lake shores[R]. Res-
ton: U. S. Geological Survey, 1885: 69-123.

[9] Barrell J. Criteria for the recognition of ancient delta deposits
[J]. GSA Bulletin, 1912, 23(1): 377-446.

[10] Postma G. Depositional architecture and facies of river and fan
deltas: A synthesis[M]//Colella A, Prior D B. Coarse-grained
deltas. Algiers: The International Association of Sedimentolo-
gists, 1990: 13-27.

(1] ARA R, B SR, SRS, 55 . RN BT 34 B i) 725 e /K = Ay
HW RIS A [T ]. MR, 2008, 82(6) :
813-825. [ Zou Caineng, Zhao Wenzhi, Zhang Xingyang, et al.
Formation and distribution of shallow-water deltas and central-
basin sandbodies in large open depression lake basins[J]. Acta
Geologica Sinica, 2008, 82(6): 813-825. |

[12] Fisk H N, Kolb C R, McFarlan E, et al. Sedimentary frame-

work of the modern mississippi delta [ Louisiana | [J]. Journal



1292

A

S

414

[14]

[16]

[18]

[24]

[25]

of Sedimentary Research, 1954, 24(2): 76-99.

Zhu X M, Zeng HL, Li S L, etal. Sedimentary characteristics
and seismic geomorphologic responses of a shallow-water delta
in the Qingshankou Formation from the Songliao Basin, China
[J]. Marine and Petroleum Geology, 2017, 79: 131-148.

Zou C N, Zhang XY, Luo P, et al. Shallow-lacustrine sand-
rich deltaic depositional cycles and sequence stratigraphy of the
Upper Triassic Yanchang Formation, Ordos Basin, Chinal[J].
Basin Research, 2010, 22(1): 108-125.

Postma G, Lang J, Hoyal D C, et al. Reconstruction of bed-
form dynamics controlled by supercritical flow in the channel-
lobe transition zone of a deep-water delta (Sant Lloreng del
Munt, north-east Spain, Eocene)[J]. Sedimentology, 2021, 68
(4): 1674-1697.

Junior F N A, Steel R J, Olariu C, et al. River-dominated and
tide-influenced shelf-edge delta systems: Coarse-grained deltas
straddling the Early-Middle Jurassic shelf-slope break and trans-
forming downslope, Lajas-Los Molles formations, Neuquén Ba-
sin, Argentinal[J]. Sedimentology, 2020, 67(6): 2883-2916.
Porgbski S J, Steel R J. Shelf-margin deltas: Their stratigraphic
significance and relation to deepwater sands[J]. Earth-Science
Reviews, 2003, 62(3/4): 283-326.

Nemec W. Aspects of sediment movement on steep delta slopes
[M]//Colella A, Prior D B. Coarse-grained deltas. Algiers:
The International Association of Sedimentnlogists, 1990:
29-73.

Bates C C. Rational theory of delta formation[J]. AAPG Bulle-
tin, 1953, 37(9): 2119-2162.

Zavala C, Pan S X. Hyperpycnal flows and hyperpycnites: Ori-
gin and distinctive characteristics [J]. Lithologic Reservoirs,
2018, 30(1): 1-18.

JABIR. =AM ERMARRE (LR [T]. K- A
2 BE e, 1980 (2) : 61-75. [Zhou Shuxin. Classification and
hydrocarbon accumulation of delta system (review)[J]. Journal
of Daqing Petroleum Institute, 1980(2): 61-75. ]

Holmes A. Principles of physical geology [M]. 2nd ed. Lon-
don: Thomas Nelson, 1945.

Postma G. Fan delta[ M ]/Middleton G V, Church M J, Coni-
glio M, et al
rocks. Dordrecht: Springer, 2003: 272-274.

Falk P D, Dorsey R J. Rapid development of gravelly high-

Encyclopedia of sediments and sedimentary

density turbidity currents in marine Gilbert-type fan deltas,
Loreto Basin, Baja California Sur, Mexico[J]. Sedimentology,
1998, 45(2): 331-349.

Backert N, Ford M, Malartre F. Architecture and sedimentolo-
gy of the Kerinitis Gilbert-type fan delta, Corinth Rift, Greece
[J]. Sedimentology, 2010, 57(2): 543-586.

SRE R AL, FRZE AR B MBI R (] R
S8 A1 I8 LT, 2015, 36 (3) : 362-368. [ Zhang Changmin, Zhu

Rui, Yin Taiju, et al. Advances in fan deltaic sedimentology

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[J]. Xinjiang Petroleum Geology, 2015, 36(3): 362-368. |
Blair T C, McPherson J G. Quaternary sedimentology of the
Rose Creek fan delta, Walker Lake, Nevada, USA, and impli-
cations to fan-delta facies models[J]. Sedimentology, 2008, 55
(3): 579-615.

Bowman D. Climatically triggered gilbert-type lacustrine fan
deltas, the dead sea area, Isracl[M]. International Association
of Sedimentologists, 1990: 273-280.

Picard M D. Grove karl gilbert, master of laccoliths and lakes
[J]. Rocky Mountain Geology, 2008, 43(1): 111-118.
Cartigny M J B, Ventra D, Postma G, et al. Morphodynamics
and sedimentary structures of bedforms under supercritical-flow
conditions: New insights from flume experiments[J]. Sedimen-
tology, 2014, 61(3): 712-748.

Dietrich P, Ghienne J F, Normandeau A, etal. Upslope-migrating
bedforms in a proglacial sandur delta: Cyclic steps from river-
derived underflows? [J].
2016, 86(2): 113-123.

Lang J, Sievers J, Loewer M, et al. 3D architecture of cyclic-

Journal of Sedimentary Research,

step and antidune deposits in glacigenic subaqueous fan and del-
ta settings: Integrating outcrop and ground-penetrating radar data
[J]. Sedimentary Geology, 2017, 362: 83-100.

Cartigny M. Morphodynamics of supercritical high-density tur-
bidity currents[ D ]. Utrecht: Utrecht University, 2012.

Lang J, Winsemann J. Lateral and vertical facies relationships
of bedforms deposited by aggrading supercritical flows: From
cyclic steps to humpback dunes [J]. Sedimentary Geology,
2013, 296: 36-54.

Postma G, Cartigny M J B. Supercritical and subcritical turbidi-
ty currents and their deposits-A synthesis[J]. Geology, 2014,
42(11): 987-990.

Postma G, Kleverlaan K, Cartigny M J B. Recognition of cy-
clic steps in sandy and gravelly turbidite sequences, and conse-
quences for the Bouma facies model[J]. Sedimentology, 2014,
61(7): 2268-2290.

Gobo K, Ghinassi M, Nemec W. Reciprocal changes in foreset
to bottomset facies in a gilbert-type delta: Response to short-
term changes in base level [J]. Journal of Sedimentary Re-
search, 2014, 84(11): 1079-1095.

Cartigny M J B, Eggenhuisen J] T, Hansen E W M, et al.
Concentration-dependent flow stratification in experimental
high-density turbidity currents and their relevance to turbidite
facies models [J]. Journal of Sedimentary Research, 2013, 83
(12): 1047-1065.

Hiscott R N. Traction-carpet stratification in turbidites: Fact or
fiction [J]. Journal of Sedimentary Research, 1994, 64 (2a) :
204-208.

Postma G, Nemec W, Kleinspehn K L. Large floating clasts in
turbidites: A mechanism for their emplacement [J]. Sedimenta-
ry Geology, 1988, 58(1): 47-61.



5551 WA 5 R AR = ARG R S PR 1293
[41] SohnY K. On traction-carpet sedimentation[J]. Journal of Sed- on the properties of cohesive sediment gravity flows and their de-

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

imentary Research, 1997, 67(3): 502-509.

Postma G. Mass-flow conglomerates in a submarine canyon:
Abrioja fan-delta, Pliocene, southeast spain [M ]/Koster E H,
Steel R J. Sedimentology of gravels and conglomerates. Canadi-
an Society of Petroleum Geologists, 1984: 237-258.

Winsemann J, Lang J, Polom U, et al. Ice-marginal forced re-
gressive deltas in glacial lake basins: Geomorphology, facies
variability and large-scale depositional architecture[J]. Boreas,
2018, 47(4): 973-1002.

Zavala C. Hyperpycnal (over density) flows and deposits [J].
Journal of Palacogeography, 2020, 9: 17.

Bagnold R A. Experiments on a gravity-free dispersion of large
solid spheres in a Newtonian fluid under shear[J]. Proceedings
of the Royal Society A, Mathematical, Physical and Engineer-
ing Sciences, 1954, 225(1160) : 49-63.

BANE BN, A, A BOKAD BT TR S TR
WS TURUHELI]. HBIETF, 2019,65(3):689-702. [Jin Jie-
hua, Cao Yingchang, Wang Jian, et al. Deep-water sandy de-
bris flow deposits: Concepts, sedimentary processes and charac-
teristics[J]. Geological Review, 2019, 65(3): 689-702. |

Baas J H, BestJ L, Peakall J, et al. A phase diagram for turbu-
lent, transitional, and laminar clay suspension flows[J]. Jour-
nal of Sedimentary Research, 2009, 79(4): 162-183.

Barker S P, Haughton P D W, McCaffrey W D, et al. Develop-
ment of rheological heterogeneity in clay-rich high-density tur-
bidity currents: Aptian britannia sandstone member, U. K. con-
tinental shelf[J].
(2): 45-68.
BRI B I, R S L UOKERE IR S TR A SRR
B TR R AL [T]. M2 FT 2%, 2017, 24 (3) : 234-248. [Cao
Yingchang, Yang Tian, Wang Yanzhong, et al. Types and gene-

Journal of Sedimentary Research, 2008, 78

sis of deep-water hybrid event beds comprising debris flow and
turbidity current [J]. Earth Science Frontiers, 2017, 24 (3) :
234-248. ]

Mohrig D, Ellis C, Parker G, et al. Hydroplaning of subaque-
ous debris flows[J]. GSA Bulletin, 1998, 110(3): 387-394.
Talling P J. Hybrid submarine flows comprising turbidity cur-
rent and cohesive debris flow: Deposits, theoretical and experi-
mental analyses, and generalized models [J].
2013, 9(3): 460-488.

Baker M L, Baas J H, Malarkey J, et al. The effect of clay type

Geosphere,

[58]

posits [J]. Journal of Sedimentary Research, 2017, 87 (11) :
1176-1195.

Mulder T, Chapron E. Flood deposits in continental and marine
environments: Character and signiﬁcance[M]// Slatt R M, Zava-
la C. Sediment transfer from shelf to deep water—revisiting the
delivery system. Tulsa: American Association of Petroleum Ge-
ologists, 2012: 1-30.

B A I, EHL L SF L IR S UURA R ) i L A
FEAE[T]). A MR, 2017, 38(6) : 607-621. [Cao Yingchang,
Yang Tian, Wang Yanzhong, et al. Formation, evolution and
sedimentary characteristics of supercritical sediment gravity-flow
[J]. Acta Petrolei Sinica, 2017, 38(6): 607-621. ]

Muto T, Yamagishi C, Sekiguchi T, et al. The hydraulic auto-
genesis of distinct cyclicity in delta foreset bedding: Flume ex-
periments[J]. Journal of Sedimentary Research, 2012, 82(7):
545-558.

Parker G, Garcia M, Fukushima Y, et al. Experiments on tur-
bidity currents over an erodible bed [J]. Journal of Hydraulic
Research, 1987, 25(1): 123-147.

Breda A, Mellere D, Massari F, et al. Vertically stacked Gilbert-
type deltas of Ventimiglia (NW Italy) : The Pliocene record of
an overfilled Messinian incised valley[J]. Sedimentary Geology,
2009, 219(1/2/3/4) : 58-76.

WA, 28 IV, 5 SRR 20 = & () 4 55 T i
O AR B A B[], U0 AR 2 4, 2015, 33 (1) : 10-20. [Yang
Renchao, Jin Zhijun, Sun Dongsheng, et al. Discovery of hy-
perpycnal flow deposits in the Late Triassic lacustrine Ordos Ba-
sin[J]. Acta Sedimentologica Sinica, 2015, 33(1): 10-20. |
H BRNAC, TR, A5 S R DA S A A M Uy
fiE [T]. Hb J& 38 3, 2015, 61 (1) : 23-33. [Yang Tian, Cao
Yingchang, Wang Yanzhong, et al. Sediment dynamics process
and sedimentary characteristics of hyperpycnal flows[J]. Geo-
logical Review, 2015, 61(1): 23-33. ]

T BRI, AR . RIRRIAR M A K E D DU EFE
B LA IRIT]. PUARR2AHR , 2021,39(1) : 88-111. [ Yang Tian,
Cao Yingchang, Tian Jingchun. Discussion on research of deep-
water gravity flow deposition in lacustrine basin[J]. Acta Sedi-
mentologica Sinica, 2021, 39(1): 88-111. ]

Clarke J E H. First wide-angle view of channelized turbidity cur-
rents links migrating cyclic steps to flow characteristics[J]. Na-

ture Communications, 2016, 7: 11896.



1294 o % R B8

Formation Processes and Depositional Model of Gilbert-type Deltas

HOU MingCai, YANG Tian, TTAN JingChun, CAI LaiXing, LI XiaoFang, HE Qing, YU WenQiang
State Key Laboratory of oil and Gas Reservoir Geology and Exploitation (Chengdu University of Technology), Institute of Sedimentary
Geology, Chengdu 610059, China

Abstract: Reports from China and overseas on the concept, sedimentary characteristics, depositional processes,
and depositional model of Gilbert-type deltas are systematically reviewed and summarized. Gilbert-type deltas are
dominated by gravity-flow sedimentary deposits, typically with tripartite structures having distinct bottomset, foreset
and topset stratal units comprising a combination of gravity-flow and traction-flow deposits. The topset consists of del-
ta plains mainly composed of vertical stacking of braided river deposits modified by wave action. The slope of the del-
ta front is dominated by debrite and turbidite, commonly exhibiting supercritical turbidity current sedimentary struc-
tures. Typical sedimentary structures include scour and fill, cyclic steps and backset stratification, with spaced strati-
fication being common. The bottomset is a prodelta composed of low-density turbidite. Slump deposits, debris fall de-
posits, and storm-reworked deposits are also common in this area. The foreset comprises gravity-flow sediments fol-
lowing either the failure of shallow-water deposits or hyperpycnal flows from flooding rivers. These processes are af-
fected by internal factors (e.g., grain size, mud content of the matrix) and external factors (e.g., base-level changes,
climate changes, tectonic movement). Two aspects influence the prospect of studies related to Gilbert deltas : either
the formation process of the foreset and the effect of supercritical turbidity currents, or the depositional model taking
the sedimentary processes and architecture elements into account.

Key words: hyperpycnal flow; supercritical turbidity current; sedimentary characteristics; depositional processes;

depositional model; Gilbert-type delta



