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Fig. 2 a. Diagram showing the typical aeolian loess-soil profile containing earthquake expansionary fissure and the red clay
in the Lajia Ruins; b. Close shot showing the conglomerated red clay with scaffold structure blanking in the earthquake
expansionary fissure; c. Close shot showing the Malan loess were cut by compressed fissure of earthquake. The
red mudflow filler were squeezed into clintheriform; d. Close shot showing the slack water deposit with rhythm and block
structure in the Jishixia Gorge on the upper Yellow River
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Tab.1 Sedimentary characteristics of the bottom part of the dammed lake deposits in comparison with that of the
top part of the dammed lake deposits at the Yisiri site in the Jishixia Gorge on the upper Yellow River
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Tab. 4 Geochemical elements of the bottom part of the dammed lake deposits in comparison with that of the top part

of the dammed lake deposits at the Yisiri site in the Jishixia Gorge on the upper Yellow River

FEADIE  Fe0s(%)  ALOs (%) MgO (%) K0 (%) TiO (%) MnO (%) Na,O (%) Cl(ppm) Br(ppm) S(ppm)
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I e 1] R G R OB REOLIAEAE &, 7F PH2Z Rise TL/OSL DA-20 51 H slifb Bt
Wi RGE R, RS R P AR R, e e T 3 YR AT S i I e HE S U 11
AR ™, 25 A UTRE FI IR L2 00 AT, IRATAHAERE 4> 8250 4F 1, T HbE ., %
AR, BUAMRKE S A LY . e B e la kA BRI, Ol SRV &
PR K29 1.5 km, & T B /K735 80~85 m, 1% F I By A LS SE ), M7
][I B T — AN 33 km B R A HE S 3K 1 S LR T ) £ ok e o 1 R
SRYETE, H R WeEH TR B Rl PRAZ s Ak, RIS R LR sz R S8 iR, T
WHHERNEK . BERMESIRES R e, KRS IRA KA smsige, WA
SR TR R I e K BETRTSE K 58 2600 AR 1 s 1A] 248 2 1k 25 L JEE T B AR R LN
HWESEMDIRZ, HEIEWIR T 3240 . ARk . M- arid i, &7l 4 5650 41
THATRRL, B EHT ) H B JFOR A AR

MR Tt T AR A & P S stk i B 2, eSS U2 REE M — R IR BAE
B MCAEARI G B R S B HCHIEY, 5SRO GIMAER A, ] LA 5 1541k 55
KA B N JEAE 4200 AE R AR TR LA A7 o MR 9 78 3 7 o S s bk oty b i L A 21 €2
K2 DTS, 5l il LAV R M e B 52 3 5 R SO P “HBRBREE” sk
HERMER A T4 3950 4F . X 1AAA, A sk o iy S HE SE WA AE s s bk, HH
TR AR B 0 5 bk 55 K R 3R AR 1700 4%, RVl S a8 1l 4 5% 5 REUA Il 9
I R LR

5 1LY IS 5 s

ML T AL ) B B, IR A R s S L P 2 P A PR GE T s B AR T



114 5 A TR SR ant ki SR I R R R S HET 1781

AT, AR b A AL R AT, B GA AN F P AE I AR R A B, (i TR
PR HERR R T 4G 28 N Il IE S EGA HEESERS , ARk AbARITIA RS (K1) mTE
5 G R T A AR R e g D T A P B 2 OB G ™, R i e e
RIS | LR AR =42 ea ez, Wi . IR s, WEpEf T R
ML OB IAERRY) . eI R BT, SRR, SR dVRRy ik, 20124F
AL KR ATIE 1.7 mi*, ke, BRA FE BRI, A RAMEINEE, WMo v kiin
WK E, Wrkdie . BRI Z RS ettt &, AESOAILRS, WK, )
Gy R, FERICE o WM sk DR AL T B E . B ZBALTR S A Ye A T E 2
b, JEHUE B WAL R AR AR, JeR R, RS s AR R B i S
|| I A% 17 E NS (1 U 8w W& TR Ve = B = R P 50720 N e [ | A E R E QTR
Jesigiklny, R, b REESELH, ShTEANAE R TTIE, JETERAE . n)
LT I A 10°~20° R BT TR, Sy bR Je i dde g . th A D2 | Bk
NI A B A T AR BPAMEA LR o, B SRR L X R £L R 2 S A
100~400 cm, VLAY 4y | AP R PRI K FH AL LR, 58 4 HA BRI K
BHERIBEST, TR A Pl A BB L X 22 A B AT AR K R A IRGE T, S35, ST
GO HE S 2T @RS FE 2 B O B gt bl I L IV X, TS 2 S T 4 gt X
AN A L RE U X T

T HERR S SEIRLL GRS LR R IR, R LR LR L B K
FRZFIIEHEAC A 23 I A DU #EAT Z2 2 B Lo b o 8 TR A S B BF A 5 %2,
A0 5% 2 R 238 41k 05 P PN A W S SR A B 4 52 2 AR SR IR 2 (RS b OB~ R
(XLI) o [RIF, i e A A A 3 I L, 7E 0 Stk AL SR LT LI T 9 b YA PR X R 710
B (GGY) o 70 F 4 4 b v T b iy BUA bk B R AR 31 1 23] oty oK DT AR
(ISX) o IS HLSE . HUERALZAINAEEA , X IR AR o BEATSCI0 0, G 46 ] g
GNP PR AR .

FARFA DRI ST N IR B DRI A 25 FRORLEERAIE , XX SRR 9 )
BRI, oz e DUBRMMESF RA EEAE . aTRJTRLE 2, I ERAR  SFIkL
o mAs . IR IR BEFRLE S RO PN = Z E 5 RS AR5 K 3 BRI RMIRK
BHRLLEOAG 1)R | BV IR XU AR e s T oty PR E DU R BE e T4 R, B
=PRI S DL AR U O, (B ARRR YD R RD S ISX L i T XLI I GGY, Al
L B, 2 BRTR) b A 44 B0, XL, GGY ULFLAY 5 Aok £ B4 v, i
ISXULERD G N ARy Vb o TR, Xt HE A EDRIAR . P ERiAR | RS . IS MO E R A5
KIEEZAL, S U S8R 2T (R £ R AN B P IR ORI A ARRL, 175 BT vy PR R
B2 W

T SR S W AR 4 SOR DR S DURR I R BEARRAIE 22 T DCRRPIRLE FI AR
AR (13) o BRI Sl =2 QAR AR AR i S /] . = Ac 2k AR

F3 WRiEHLTEETEXL). KBARARY(GCY)E & dit KRR (ISX)HLE S
Tab. 3 Grain-size distribution in the sediment samples from the conglomerated red clay in the Lajia Ruins, the gully
deposit at the Ganggou gulley emerges, and the palaeoflood deposit in the Jishixia Gorge on the upper Yellow River

FEARERE KR (um, %) BB (um, %) AT (um, %) PR (um, %) T (em) P (um) A S M IERE
XL 28.46 56.64 14.89 0.01 470 697 015 095 133
GGY 28.07 57.39 14,54 0.00 487 700 016 092 133
JSX 12.50 71.30 16.20 0.00 706 635 008 106 0.90
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Exploration and analysis of the reasons for pre-historical
catastrophes in the Lajia Ruins, Qinghai Province

ZHOU Qiang', ZHANG Yuzhu?
(1. School of Life and Geographic Science, Qinghai Normal University, Xining 810008, China;
2. College of Urban and Environmental Sciences, Northwest University, Xi‘an 710127, China)

Abstract: Archaeological excavations have exposed a shocking picture of the prehistorical
calamities in the Lajia Ruins in the Guanting Basin along the Yellow River. The destruction
reasons has been a hot and focus issue in recent years. Geological records of the major disasters
in relation to the devastation of this prehistorical settlement were investigated by detailed field
observations, sedimentological analysis and optically stimulated luminescence (OSL) and *“C
dating. More importantly, we made a comparative study of the conglomerated red clay, the
gully deposit at the foot of the Great Red Hills where the Ganggou gullies emerge onto the
Guanting Basin, and the palaeoflood deposit of the Yellow River in the barrier lake in the
Jishixia. The results show that at ca. 3950 a BP, immediately followed by a major earthquake,
the settlement was overtaken by immense mudflows coming along the tributary gullies from
the hillsides behind. The enormous mudflows suddenly buried and destroyed the dwellings,
which led to the prehistorical calamities in the Lajia Ruins. These results are of important
implications in understanding the prehistorical environmental change in the environmentally
sensitive zones over the world. It has very important reference value for the further studying of
man-land relationship.

Keywords: Guanting Basin; Lajia Ruins; prehistorical catastrophes; earthquake; mudflow



