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Fig.1 (a) Simplified geological map of the Guanting Basin; (b) location of the GGA profile

and its relationship to the Lajia Ruins and the SLJ profile
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Fig.2  (a) Mudflow source at the gully head of the Ganggou where it passes through the Lajia Ruins; (b) the

Great Red Hill and the red mudflow deposit in the pluvial fan at the piedmont; (c¢) red mudflow in the Holocene

strata on the river terrace; (d) aggregates of soil encased in the red mudflow deposit within the Lajia Ruins
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Fig.3  Pedostratigraphic subdivisions in the GGA profile and its correlation with the SLJ profile, Guanting Basin



56 X B T b U R B T T A )2 R SR Y 1243
F1 ES=ZMFNAEFE(GGA)&Hit HiBERRYEL S 5t
Table 1 Pedostratigaphic subdivisions and descriptions of the GGA profile, Guanting Basin
TR /em LM A (R T P[54

0~50 IACHEE L1 (MS)
50~100 AT KU E + (L)

At R BB
100~165

165~175 17> - UFYZ (FFD)

175~220 £r{agi+)2(RC,)
Lottt g2 B
Sy

220~280

B E0.(7.5YRA/6) , ByiD S, BURCAG 3 , 7T AN/ T, Z2 a5 LA I, AR 2R
M (A (7.5YR6/4) b BTl , PR —DRARAAHE , LUCiAR , B b BEM sl FLAIZE AT o

BRI RE A (SYRS/3) , My Rb Bk, ATRIFA R | FLARH , 28| fLANZE AT, B R A RAR RS , A lr iy S 1
(Sy1) RN BB R Y, AR (L (5YR3/1) .

T, (2.5YR6/6) , NF D B ZE + iibth, HelRAG 1S | LUASEAS , L2 v AR, Bt L bbb IR B d R i e )2
D RS - Bk, 2 (2.5YR6/6) , R RIS 4145 (2.5YRS/8) , AHLIRA R , LA e

IREREL(SYR6/2) , ByRD STl , HUR— I HOIR AR , HeBsins , J8 TRy L.

REL(2.5YRO/6) , 123 b B L Bkl , LABiAS s B 2E b B Lol LR R A s ATE—HeRIG 1 . 7 360~370 cm,
A AR TR AR D 5 6 R A 802, 2 BRI s sh i i a4l , b Je Ay S5 SR AU AR I

280~405 £ a%h1)2(RC,)

St N B
<Suf11 F )
450~500 £LEaFi+)E(RC)

405~450

MZLEREA(SYRS/4) , Kb Bkl , DR — el , J& T8 1

R (2.5YRO/6) , B TD R L i, AIHOIRAIE | LUAR IR AE , S AR o

500~540 AFritt Il EIE T B (S, ) LA (SYRS/3) BRI , BUR— PR 1, L B AT, BRSSO TR RS 7 R TRy 1.

AT R A RO B L
(L)

540~580

580~7  WRHTHTHEXUCE (L)

HRE(L(7.5YRO/4)  HUBID ST , HOIRFTE , RS, 52 304558 1 et , 3 WICAT LU R BB B A2

B (10YR7/4) UMD T , B BTHOR GG , 22 WL 3¢ K G T ER 2845 i, I e A 1L ad 4 Bk B (A2

YA o R 53 A ok ] 56 [ Beckman 23 W) 2k 77 (1)
1.S13320 AU AR BEAL o B S8 XU A % 19 A
0.5 g, MU A 10% Y H,0, 5% KA LK, 10% 1) HCL
FBRR AR PR R | SV 58 B I ZE I8 /K vk, i
72 h, 7 _ ALK Z /A 5 mL 19 0.5 mol L™ [
(NaPO,) (4317

4 SEEREVRE T

4.1 WERER S

T TR HERUE B PR AR TR R BE A ik A A
TRAER, HE A i 4 A i 35 s Ak, DR e LR £k
Rl R A AR AR AR ) R 5 XA B 2 D) A
Ko PIHEA R W WA D B o R AR A i U
i, )t AT AR SR U3 4 S R P 2 R A T
BHRARY, LIRS WoR B S AL GGA T A
[ 1l 22 J2 O A R AR A A 2 22 0 (1 4) . Foh 5
228 (L) REAL A T (18~30)x10° m’kg ™ Z 8] , 42
B 1 (L) #4165k (24~34) %107 m’kg ™, 42
BRI+ (L) #4146 (43~54) %107 m’kg ™' 4>
Bt b R AR (32~74) X107 mkg o T
H Ll R A AR HERR Y 41 € %6 1 (RC, . RC,\RC) Y
REAL AUV g (15~17)x10° m'kg ™, B A T2+ 0

R I £ VTR (FFD) #E A6 S BUE 1 A2
TG B R, AT (14~50)x10° m’kg ™o %51 1 41
2R 1) A5 Ak 55 R EE 53 A5 A IO R 27 48 A5 A8 fb A XF
7, 55w 5 s bk A6 ER Ll 550 i (SLY) HA AR AY
AR,
4.2 ERRAIRLE SR

L EE B 4348 b R B 6% S e+ TR 1 T
AT LA 7~ R TR A B2, B == A GGA
SIS [R) J2 0B A R B 4 R 25 e K (| 4) o H
b 22 B A (L) R PP 8 4 (L) L R A3 UKL
2 (16~63 pum) Ky 3, 533K 5] 49% F1 44.6% , ~F- 1k
0904 31.99 m F126.93 wm, F + /00 LR 35
0.14 R0 BE A 4R 5340 M5 Hh £ R A IR A L WA 1 ILAE
50 wm 2247, @ TR £ (| 5) . it +
BEABE(Sy 15 ot » o » Sor ) L EE B3 27 L) 41K 72
(2~16 pm) K F, 7] 35 5] 34.8%~45.5%, F- PR A2 75
16.09~26.34 pm, J& TRy a0 i, H Bk /7B ab H R AE
0.18~0.21, FH &g b =5 T 85 )2 07, R0 E FH ARITUR AT
HiZE s B S DU | R IEEE 40 wm A2 47, IRIGEAE
10 pum FFHE , S5 e U0 AR KR B E B 52 o 4
THE BT XUBR B+ (L) FHIRARER £ (MS) 4R 0 1% it A
1 AR 42.29% FN 43% , SF- YRR A A 18.98 pm



1244 I AR S 4 5384
RERRIE REE [l E-74 TS HiEs ity iy SERHELY
WERS  fem /x<107kgm™  <2um% 2~16 pm % 16~63um%  63~125um%  >125um% aB.P.

HH 020406080100 9 12 15 1821 2420 304050 607010 20 30 40 50 9 3 10 1s 00 5 1o 15
i L D S N S s
40
60
Lo g0
R oY 3100
) T - 3600
b 0.0,éé:z:::?j S 420
BRssasd } 5 j ; L
460
RC, 450
CEeS A
““““““ + 8500
L, 560 ? ? K\ ﬁ% §>
L 603 - N = 3 11200
= ; = Wk FIERY FRIME
ks MdRa wBEE g gk TR bR mEE
K4 B F i b I8 T (GGA ) 43T T L 3 URR M) M )2 1 91 B JHL 1 Al 5 FURE JBE R 4 1 4%
Fig.4 Magnetic susceptibility vs. grain-size distribution in the GGA profile, Guanting Basin
6
"""" 13t 12(FED) ARTS L
s —— WLHES)
—— AR 1(RC)
" KU EE (L))
S
=
&
fu pe
1000
AR/ um
PS5BS 2 M b 38 30 T (GGA ) R3O KL BE [ 9K 43 A 45 3 ity 42 ]

Fig.5 Grain-size distribution of soil and sediments in the GGA profile, Guanting Basin

F119.90 pm, Z5 +/4 00 LB 205104 0.21 #10.20, J& T
KD B

G5 T R B S = 4 4T 5 Y8 2 (RC,
RC,.RC,) , 400 &5 5 1k 61.3%~68.8% , F- 4 ki 4%
12 6.75~10.04 pum, 5 KB EE A Ay 4 389 A ek B XoF
oo H SR A A i 2R S B I AE 10 pum 22
AL WA B TR s E . i TRCGZ I
(I LLEE D - UURUZ (FFD ) BE A LA R R 3, A i
H 45.90% , Wb 5 e Ay AN T o (8L, PR AR

153.73 pum, F SRR I 2R AAE i, 22 LI 28
S, BN R 22, R/NBURLIR A% , T8 1o S
2%, B DO KUl oy I RZL iR =

5 g

B AL TR R AR AL G R L —
A LB e I 49 4 DX RS B 8 i A9 5 — R 4L
JZ R VAE T o T s 2E B, TR M



55 634]

XA BT L3S A SR AT A M R SIS 1245

(B 55, ELA L Je) 2 R o . S AR R
B2, K S LA i . 765 DU 20 vk T SR JE R R
M2 2 AR EE A ER 17 UK 5 SRR X 1
WSR2 T  WEE HEEF . i, B
My PR T 3 B b AR AT AU - i R . R
S A U R AUV RS b, OB S I
ST AR AH 5 9 18 AR T 25 R DR LR SE R
i AN U TR e R s e w1 o W
W2 RN GK 6~8 m. FEAFST XU EE
() OSLAEHA A 31 940+1 990 a, FE B BT 45 — 24 [ Hb,
KB AEIEA K Z) 35 000 4ER{, [ i XU
AT S B AL BRSO S R L
R NFEAR A HTTF K R FHBEE T IR A At

A SCHIFFE I B 78 ) T (GG A T &= b
TSR L Ly iy A ATV AT o AR B AN AN
TR L2 R 4 S UL o R B S
FriAE Ak ss, s U XU B8 £ iy R EAR
58, DL S e A Attt rh i 4 B v g 1 st e I
ORI J2 o BRI, ) T JVS 308 G B it o5 2%
= (L) A4t 540 e v XUk 2 = (L) S 0 5
Wl , & AT 2 VD LY, HEAL ARG, R B HE AR
U R B 2 A T 5, W5 2N, b A B T B K
Fro Miasgr it rp b Bl 382 S, T e ARk M 4
THRBZ I (8 500~3 100 a B.P.) , H i/ AR D 3=,
TR Z A RERL, AR e, B
HRL A B 1, AR s ZL, KNS BRA R - Wi
TR R FR AR R T, Ry A6 R X Y I 1 i 2% 14
TEBEREMEYTH(S)R M, H FEEESH
TH B XU B 4 (L) ABLACHEE 18 (MS) , 5 2105
A E R AR A, R A, R T R
3000 ZAE KBS SRF L 2 R et a ik, 24
SR EFE AR PR R B K ek D, B AR KUk
T L R . B A GAA ) T 8 - e s Ak
F LT s et ) S A AR A AR, 5 3B A R
XoE4—5, BIRE S 2 5= E T L2
B EE T E EmEX . BT, i e S 30
IR T BT i _E AR 43k i B ) 24 v
(L) —4= 5 R 00 0ok 36 P XU 8+ (L) — 4 i ep
1y 448 (S,) — 47 T B B0 XUR 75 £ (L) — 34
YEEHE(MS) o XANZ TR 58 4 S X 4
IR ) 2 AR ]2

T GAA T AL TR Lr Ly i ol PR m T

I8 A THOE IR = R 42 BRI IX 3L
T VA A 0 LR R I Ve A T B, R 2 ) 1)
DRI R T « £ B S A
ANVE A AR Z R PR b kT AR Ao AR A R A R
rRINRAE L 3t O o A A e B L DA L T ) T
2ol vt PR b PR T 5 B b, BB R
Wl ERSEAEI R N T B o R HUBE Lt e it e A i
AR AR HOHR VD A Heal 3 U a1 ZE 1 R A e A,
1L 8 Tt U6 A D 7 v T RR Rl G M S 2 v R
FE YRR & MR T DR ROk, 8 6 AE R A,
SR (i N e A TR SR T E Ok S Ju Py
At B 82 (S) B = R4 £ R E
(RC,\RC,.RC) FrHIM UL . X =24l ez -3k
T A Tk A ORG EE, 2B R A0 DA
B, R R A S K U 5 T R AR iR
AR AR T8 A R BTERATE
5 M AU A 23 v L it P SRR 5 TR L U I =
I T o S (T AL AR G ARV TR TN a8 oo i w3
Brr b, 22 & AR R R e, A — e i 2
() A — a2 PR ] (R i

T ) % 35t ik 55 28 SCAR B 30 At i 9%, IE R ST
P PR BT 2 BT A A AL IR
fREEHbHT o W R a5tk S SLY 1) 1 A0 Hfth ) T 48
P s 3 = 2 @R TEUZ . AR
L2 M RARTRYTHIE , Won SRR SC I B 2
Qe G Tl T ) N 2 % 5 AR T R i RN 2% 4 (4150~
3 850a B.P.) , & g 1t vb 4 F0 2L (8 ¢ 1 7 56
e AR B IOE R Y 1L - R R
i+ )2, 5 SL#ITH A GAA I 48 i gz h
S A L ol AW SN R e o € ) 10 e |
[JU S a5 b i 2 T X L R B, GAA )
15— LT i (RC) BT 0L E R
E ] G 15t kB 58 K Z 1T, B A 2k M AL R VA 4 A L
DAL AR P AR/ T U Y A 8

TE GAA T2 20 (26 - B i 2 (RC,) 11
R, Je e B AR AR B (B 6a) o TTTTEM 535t
HEAR Ty 5 TR AR BB AR A #4164 0 3t (RC,) TTAR
JZZ T PSR TMEREFLZ | .22 DL IR IR TR 7
JE (FE 4b) o W stk BT A KO B SCAR )2 AR A
ARG , 2B S0 AN 16 KR AR o 1
Kk 2 A GAA i A B2 N A 5 42 AR %
J& , W FBHTE 3 850 a B.P. B K55 K Akl RY& K



$38%

Bl6  Ca) by BEBUR AU b 34 7 1 1T (GGA ) £ (I I RC,
ORI R BE 5 (b) BETER 9 MR S A S AL B
e i 4 5 57 R SO KIS AR B 8 )2
Fig.6  (a) Charcoal in mudflow RC, at the GAA profile in the
front part of the pluvial fan; (b) ash and charcoal layer of the
Qijia Culture covered by flashflood and mudflow deposit at the

Zhujiacun site on the second terrace of the Yellow River
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Sediment Stratigraphy of the Paleo-pluvial Fans in the Guanting Basin
along the Upper Yellow River
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Abstract: One of the main focuses of research in the field of prehistoric environmental change and civilization evolu-
tion in China is the prehistoric calamities that occurred in the area of the Lajia Ruins in the Guanting Basin along the
Upper Yellow River, between the Qinghai-Tibet Plateau and the Loess Plateau. Sediment deposition relationships
were studied across the Guanting Basin by detailed field observations and sedimentological and stratigraphic analysis.
It was established that the sequence of Holocene aeolian loess paleosols is basically the same in the central and east-
ern parts of the Loess Plateau. A complete and continuous stratigraphic section was discovered on the western bank of
the Ganggou Gully, at the northeastern corner of the Lajia Ruins. Three layers of red clay mudflow sediment (RC,/
RC,/RC,) within the paleosol (S,) were formed over the Guanting Basin and surrounding areas, mainly due to disas-
trous climatic decline in the middle and late Holocene. Multiple flash floods and mudflows transported a large amount
of loose material from the Tertiary gully to the Guanting Basin. Large-scale flash flooding and mudflows frequently
overflowed into the shallow region of the gully at the front of an ancient alluvial fan and were spread and deposited
over the Yellow River terrace, destroying the prehistoric settlement of the Qijia people (the Lajia Ruins) located in
the low-lying area. Moreover, dense particles of charcoal in the middle and lower parts of the red clay mudflow (RC,)
indicate a significant fire at 3 850 a B.P. in the Guanting Basin, at which time a great earthquake and flash flooding
and mudflows occurred. This study established a pedostratigraphic sequence at the periphery of the Guanting Basin
and analyzed the causes of the events. It is of scientific importance, and reveals the evolution of human-land intercon-
nection in the region in prehistoric times.

Key words: Guanting Basin; prehistoric disaster; flash flood and mudflow; pluvial fan; Holocene



