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i E TEEARSOTABRFERNHERDE XEMBIERT FHEFARILHOA
BB ALAHE PO WO T 5 . RIB B TR R A AE LR W R4 25  SLBURF , 90
20 FA A S FULRRAEREL, S5Q RN 37 O 7 & T 80 HURE I 4F , 2 47 BF 5 4 B0 BB B AL
FEAE LA B X 5 B W D B 0 >20. 1 Ma S3B DI R MM B UTRE T 463010, L E 1.2 Ma R
W FEMBPEFRERAILIEHT 6.4 Ma 4.6 Ma fl 1.2 Ma iX 3 KEI B MW EHIEER
B3, KP% 6.4 Ma WHEEZHEFRBRARLBY RERERIEHE—ARZLBKRNUR
WX, ANEMBERMTIBEASERE, SRLIIGTSRNOBEHER, BT O THBY
BRAVER GRS, F ERE BN H BRSO3 H R

X@R WREMAE ABRF FER FHERE

th B 438 :P542,P534. 6 XWAARIAEG: A XEMRS: 0563-5020(2010)02-440-13

1 H 7

NTFARBCHR FREHMEMBEL—EERHAZEANEFRRREARALEZRFTEL
b A& F W HFIED B A B BT % % 2 (Meyer et al., 1998; Tapponnier et al., 2001)
(Ela), MFAERLRZXXEH TRANMERE W% E, I EHEEEEERAE
Fi (Zhang et al., 1988, 1991; F &A%, 2006; Zheng et al.,2006; FiHFHZ, 2007) ,8f#
X— KR A AR R, BT B K i Ll Bk 5 2 b () R 2 A0 Y 2 AR B — 4
o WL BRI REF BB E R AR, T K A A B S 8 B i a0 Bk 1 e A
DIRTR(EZL, 2004) ,FH, P MEITBEYER T HEREZVIBRYAEIBRPR
b B9 3l ofy 2 5 A0 R B e LU B 4 2 Y SRR AE 5 SR B LS B (Métivier et al. ;1998),

AEFTHEEBAMUBRYFO FAMU TR ZEL—EBERNERR, BESIE
i (E 1), & FHRE 105°45' ~106°30', 3L 4 36°00' ~36°30', F L FAMAEHR
HFARW, ATILEIT AR EF 7R ERY 2 450 kn’; 8 KB, LK, R
TFTHEHRESHRENMRNTERXE, XEMEFEE R RILBY BROLBRPE
B AT HUMRE. EHSBP IR TEENFARBE, BRARERILEHER

« AREABEESTH (RS 4077212) Ak E R 20 B F 55 B B A BLBF b 4 % 0 (4 5 : DFIGCEA0607122)
BRERY.
EHH, B, 1979 F 12 A4, LR 4E . AEBREFEE Y, E-mail:tactaowang@ 126. com
2009-01-05 Yt #, 2009-06-08 B 6] ,
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Fig. 2 Magnetostrati graphy of the Sikouzi section and correlation wiih the GPTS of CK95 (recite Jiang et al.,2007).
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2006), LAMIWAESHEKEARASEM, AHFIEHER—PREENBLARSE B K
REEBEMDEURKARCHRHIHEDE BV EFHAR,FEA 1 390 m, T
WASOMWAREGEM(TERKBBXHEET =R, 1996) (X3 HFEARILUARH
FOFEMPRBX , EHULEA RESGENHREINE, KEEHEZERDE BY
#,EEY 600 m, 550048 W I H Bk A 2B Y 180 m, Jiang et al. (2007 )@ Xf5F 1
FHEHSBEFREHREBER, FOFHLEXNFEMR>20.1 Ma; FKEHARN20.1 ~
11.4 Ma; ZIHIZ K 11.4 ~4.6 Ma; THIWH K 4.6 ~1.2 Ma; 1.2 ~0 Ma RSB ML H
BBAHR (H2)., FOFHERERRE2FERNEL AR FO FAMITRELF
FRGLT BERl

3 A RUUHRFSE

BEVIBDRES T FREHNAHREARBEILAES, TEFO0 FREHER
HABERUAW 20 MIHER, KP4 M REHRSIMDENMI MDD EHE3 MBS
HATRKE M 1A G BN, F AR HE X 5 A 1 TURR S5 4 7040 8 4 4iE 43 17 L TR
SRS RE(RELD) ., 1 PERRSRMRE Miall(1978, 2000) ,Postma(1990) |
Horton et al. (1996) ,Soble(1999) LA B 5K % % (2003) B4, WIBUTIRAMHLA S RE, R

21 FOFRAMEANS

Table 1 Lithofacies classification of the Sikouzi Basin

H HH DU R R

Gm WAL BRI, R-EAE  BORNE, BLWE, R BN RN, WL, A MR
Gp BRA, MR, -2 Hisd 2R, TR B R RO , i WUTR
Gmm WA, B EE PR EE BARIKR

Ges  BR-BD, BB K, k2 RF B R BERIR

Sm m-EEs, T F 8, h-ESE RRWHE, TR BN HAWRIR

Sh M-, TR, P-2 0% FiiRE BLWE P YL, B W DU B
Sp -, &, P -ESE PR R By, R EB IR
St o -ER, R, -2 L piN ) HKREXEY EIBIH
Sr 4088, -1 5 ik BB BRE VLI BIR
sd 14 -HES , -1 5 ik TREH BHRHLE

st g, TR, P-20% RAEXERE(<15°) R—FER

Ss -, TR, P20 R R HRE—FRE
Fm B, % PR BERUR

Fl o .0y, R KERHE, PHBCREE 5| K

Fsc ny,% gUER—IR BRER

Mm ® BRI BRI

Ml - R KRR FOREE RS EETR
Mgm R, 88 %, 08% PR ik R IR

Gy a%E BORME , 9 R HEHULR

P KA ERDMEYLE kizRe
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AHFOFHE(ESFAFA>20.1 Ma) FIRLREEEARA =AM LB K THZ
AWM 5 HITRER (R2). FEMRTIBINERES A RE 3,

3.1 ERA(BR) ®2 FOFEMBAREE(ME)ESSRANRR

Table 2 Facies associated with depositional environment

BRI ENL B TFOFAH
THE(E3H3010~3 Mom), BME o ehaa iz
4y St.Sp A1 Sh.SI.Sr.Ss 4R, LURJZ M (F) Gmm ,Gss .Gp  Gm,Mgm ,Mm Fm.Fl
ROAGTBFRAGEMPAMER—E p_puwim)  cmmm Cp.S1.Sh.Sr
BEHFOGKRAOART JP A NFIE. Z4W(D) St.Sp.Sr.MI.Mm Ss.Sh.Sd Sm.Fl Fsc
FOFHBRATRFEHEZANFHM BWI(L)  MIMm FL.St Sh.Sm Fsc.FmCy.P
PE—HWE—HPEE, N EBEHEH  mRE(BR) St.Sp Sh,S1,5r.8s
WIERFHR, U S1.S2BEERA
B, S-1.S2 HABMER—-JRERZH (B 3),S-1 FHh2E Mz R 1.566 7 &, 5w
£1.474 2 3 BRBRMAB RSN SR SHBRMEEA L E; S2 LHRE
(Mz) 3 2.116 7 &, bruE(R2E 0. 696 2,40k 804F, BB R MR MW “S” &, R4
Hg, ABERRBUARMER (BH4)KE,S-1.52 =B, R F R L& BLEK A&,
B AE, AW RRE KRR, I E S-1 B3 SRR TR KT S-2, BRKsh 1 &#
BB,

FOFHERFDELATENERTEEE KR EEZHURETEHE (ES5A),
BRENAPDYEE,DEREEER, BREEKBKINEHFTHRETIHR. 44585H
FHE UL BP R BE AR AE , 57 O AL T 80 O 3 R 100 1) i) 3 o PR DU IR 8

3.2 =ZAM(D)

ZANIBABELSATHFOFHLELR BKELAST LHFaOg4ER (&3),5
A EER St,Sp,Sr,Ml,Mm 1 Ss,Sh,Sd,Sm,Fl,Fsc 4%, U\ E R %40 @ f5aeR
EMRERRMUSE BEEAGDS KAGUEIRE. IEERFR=AMMARM LTHM
MBRER,FSMATEY A, EHKEA LB LA RTR RN G =AMNEE
WERE GIRAENTHAER. EREHREMBDAEAR, REKELERE /NHYLREEM
RUOERBEEHUEICREH, fiREUEBENEBENE, BnEMHEE AT
FRVYZEE KEEE, LEERBEEEE (B5B), RIB=ANNZERDER
Y. BRBRUADE PBENE, RENRIBNRLE, RERBERZERZHE &
REERE W RZERE, FTEE (BS5C),

$-3.5-4 MBAFAFLEH,S5 MAHEKEADH (B 3), S-3.5-4.5-5 FHRAZE(M)
43314:1.900 0 $.1.983 3 & F11.216 7 b, fnHEMmMES AN : 0.452 7.0.686 4 F10.957 6
(F3) %K S-3 SP1EIFTF S-4,5-5 S, RPUREMAR Y HEHN “S” &, MR ML
B, HREBRBUARME S-3 H=BH, 1N 1.3 ¢, 408K 2¢; S-4 AXR=RH,
HBN L5, 41808 2. 26, TP RI—F R R ; S-5 AFERA, B AT 26, BERTEER
$-3.5-4 BA =AW kB AFE, T S-5 MRIA BB ED AR ELSH, & 458

in the Sikouzi Basin
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Fig. 4 Grain size distribution of Sikouzi cross-section

2 150 ~2 380 m.,2 550 ~2 800 m) ,{iFVE M EE i ML . Mm F1.Sr 1 Sh,Sm,Fsc,Fm,Gy,
PHR,URBERLARE REMDE, R KRG MR BRRAFHRE KR
BRAEUEKAHBKAARADE B AEARE, Badidy SRWE O
R.EEEHIEFERE (BS5D); BEX AV EMRDE, BERREHEEERER,
BR,EEAKFER FREERETFRELRME, ZWABRME (B SE), FIRHEE
FAXHE . MK Jiang et al. (2007) 3¢ O 7 HI i oy B AT, 2 550 ~2 800 m FHIH
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£3 JFOFHAMESFSBMTTRRHE

Table 3 Grain size parameters and depositional enviroments of Sikouzi cross-section

A HESY

HE B — - gk
FH AR/ Mz-d TRAERE 0, 15 B /SK /K

s-1 Nys 1. 5667 1. 4742 -0.2630 1. 1399 L pi:)

s2 N;s 2. 1167 0. 6962 0. 2637 1.1813 S,

CE Nys 1. 9000 0. 4527 0. 6000 1.7930 ZaW
S-4 N,s 1.9833 0. 6864 0.5172 1.3934 V-1
S5 Nyq 1.2167 0. 9576 0. 1824 1.2481 W

-6 Niq 2.7333 0. 5591 -0. 4444 4.4262 ZHWRER
S-7 Nyq 2. 6500 0. 5985 -0. 0652 1.5710 ZHAWBTRHY
s-8 Niq 2.9167 0.6159 -0.3040 1.4187 M 3

$9 N,k 2.3833 0. 6106 0. 3740 1. 0502 ZHMREY
S-10 Nk -0.7667 1.2792 0. 3894 1. 0929 "
s-11 N,k 2. 4667 0. 9072 0. 2290 1. 1550 BEHH
$-12 N,g 1. 1667 1.7398 0. 2657 1.5550 E B R A *

Mz=( $16+450+d84) /35 oy = (b84-d16)/4+( $95+d5)/6.6; SK = (L6+HB4—2450) /2 ( $84-16) +( 5 +d95~
2850)/2($95-¢5) 5 K¢ = ($95-¢5) /2. 44( $75-425)

FIH:2.733 34.2.650 04.2.916 T 1 2.383 3¢, ARMEMEN/NTF 0.62, FHEIF, R
BUARMAE MM “S” B JFRME N Bk, P mSRE (R3.E4), RUTRYN
BHBE—, I RENEKERETER, HRERBUHKILK S-6.5-7 #1S9, 8=
BRSER=ZBR B ak SR a2, BERE A S 2,S-6 7 Wkl —E H3
£,5-8 BRABA RUHIMMITH, & LHR, &M BN B RHE B R A 8 3 e s
BRI

3.4 BZHAM(FD)

BEZ=ANNRFESGETAMWALBURTHEATH, FEH CGm FIM A
Gp.SI.Sh.Sr i (E3), URHBUGCREXEBRODHEARE BRED A NEE
(BSF), s EERFZERERRE, ¥REGER, REMHETE. . REHEMEA
XIEM HE (Maill, 2000) 53R BB E A FE4E, S-10,.5-11.8-12 B H B (B 3),¥4
BiABAy K :—0.766 7 $(1.7 mm)2.466 7 $(0.18 mm) 1 1.166 7 ¢(0.44 mm) , ki
WZESR R 1.279 2,0.907 2 f11.739 8,53k, REURRMEE“S" M, HER KK
S-10 JpBide , IEMRA; S-11.S-12 23, EWMA (3. B4), BERBEBEEMZ S-10
R ZBRL,S-11 R B R, S-12 AW B AL, 8% S-10.S-11 R EARITHE, M S-12 BAR
FEEEFINITRFLE. SEREMTSEINE LN, ZHEE B =AW,

3.5 WME(F)
WHBURS AT THRASF L BEE LE®RE, FEH Gmm, Gss, Gp Ml Gm,



£ EARE FRRERIEF O T 2005 A AR TTR B B & 449

Mgm Mm ,Fm ,FIH R, UERREBRERDREE R L RARE FREE WIFIE.
Com 5 Gss SR RSB, 2AREE, O R/DMER, &K ZE, TE R, JOREH
BRFBREZH, AAHBRRERZE FIRWEFE, Gmm,Gss v | % i 5 Mgm 5
M, BATH & BRI A M S BRMR B AR, AR T v B T WA 0 18 T B i JE B 19 38 1
AMBKIIH, Co Gp EHFAABMWR —RIE, BAE2B LR (Cm) 2 E M HE
T ARG KRB EATE# (Gp) o

4 PIREK

ERAR LRI 5 TURRAH AL B T 58 O 7 4 b 57 A4 AR UTRR 38 10 46 1 Fn X 38,
WEESRE, FERALU T I K,

FAFAMBFERTBZ W E2H URTOREARFEZ BN SBE HHEUAR
FRRERRILET RIBTHXBHEESHY, RhHitFsO0 FAFHBEZIIH
B (>20. 1 Ma) , KOS 15 18 ShAHXS V-, 2 A PR B X Z B IR, B F O F4 S
BEHEGNIXNABRGFERKN BEMTREIN,BEREZRUETARERPAELR
B(<10°) Efh, FOTEMFOTFHIUHAE S B HOERAHTEN =AW, 2%
DKRAEARDENE, SELBHBREET (<5% ), /&84T, KERAE AR, G2
WHZTHRMY , R TFOFEBTAMERL. ARL(EHEENAZRD S RS
PERERE)FEFOFEMODE, o , M FREEMME FELUTERIFOTF
B FEYERX,

HARBHVIHAE20.1 ~11.4 Ma, FOTEBESTH TRENSKG, A BWE—=
FUMAE— B — N EHTIBEE, K EH RN EEERRTRERBESR
224k (Guo et al.,2002) FBIFE A FBE, BHXELHRPWHARERKGBHRES
MR ERAFRLE, BRIBEEH TR, WP EEE, KEHEER. Z482
ERRX SRR, AZNFHENEELZ S . FOFABIEBHEROFRRURTER
WX BT RESFOFHREXHAMUMNSE BEXATE (HEHES,2001; Zhang
et al.,2005) , B RSB T RAMBEN, FREGERILEBXEH T KBEWTIRE,BRT
CEENEZEM. .

AU ATIEET I 11.4 ~4.6 Ma, VIR B EE T BENT, A0BAR F
$11.4 ~6.4 Ma ZHWTIRAE EE RBIME; 6.4 ~4.6 Ma FIRABEER T HF=AMNYE
HMHETR, =AM RAIEGTIBN =Y, HEZELL 6.4 MazH AW —ERERE (>50
em) A ENIRE (B4AF), RENBARSTEFENARFR(50%) . XREDE
(20% ) JREBEHRE(18% ) HRE(T%) T HEARERRKE(REELR) (5% ),
BE KEAR. BEPILEAQREMEBRKAWLIA, XUENAMERNLSRIL. AR
U X B 2B R, B AF O FRMBHYEX,

FRBHVTHAH 4.6 ~1.2 Ma, EERB = AMAHBPHIR, L 4.6 ~3.5 Ma
FENF=ZAMITARE, 3.5~1.2 Ma FENWBRBETIBFRE, THHATBHEE
FMTIRA R E R BENHH, A BRIFBEZHNEE 5=RE4H BE LAt
B URRESHEILMESN B ETARAZBAZY ISR LILATE R R LRI
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i FSRIIEHERMA 6 Ma ZRITE R BEBAZE EREKES. TRD
MAWTRET, [, B R AR S P A BRI = A WITTR, Kb ik s Kk
ORAEERTHROREMBERD S (35% ) O OB EFRE (25% ) EoGHE
(15% ) JKBBHKE (8% ) JERAE (<5% ) , KBEAR—KER, FERE. BN
MG RS SEHEAERBHEML, HAXKBNOERKEE EEAERS RENDE
UERFERFOFHROCD S SHEKEABLARSE, 3.5~1.2 Ma Z &) th BUH M5
HHIFFES 4.6 ~3.5 Ma Z [ B = A M AH R BR A AR B, XELAEWT P B Z 1] I B 28 R R
4 ~2 Ma J{j 6] £ 3RSAREAT 51 A9 RAL R 0E R (H KRR R BT, T R E &
BIAX#R R, 1990) B fm 2 , B E X I0H i 1 i 2 B0 AR 98 10 Bk i 2 — 25 [ B 3K

1.2 Ma D3R iy T8 JF—7N 2 11 7 3 09 72 € 3 ¥ 33 of HE B ( Zhang et al.,2001) , %
O F&MANEZHRIT Fil SRR IR THR—m BB HKRE

5 4 B

(1)>20.1 Ma #iE], 3¢ O F&# EZ MRS ZAMITRF S, Soat, 2 Y
BAOEXRRBUIME, FOFHRXFARETHHEBELEM, BB SR N EL
AREFERBNYRX,

(2)20.1 ~6.4 Ma i8], 2 =20 = M LA R BIR VTR, B Sh X e,
SERSEEME T H TR A E TR R R,

(3)6.4 ~4.6 Ma fjj6], EZ N =AW SHMITRREE, 6.4 Ma ZIAEREHA
BRHE VIRARHEEHHILARENEABROEZAMWMITR, R T 207N
DR W IAT R R AT 816 30, AR ILZBETRE T R, By PR X

(4)4.6 ~1.2 Ma (8], 25 0 UT AR IS T 3 = 0 O A b BB AR, R W1 X UM 2 3
BHNE, YR X AR R R T AR VA BT o

(5)<1.2 Ma, Zi7+, BZ R0, B FIE B R — b BN, KW 1.2 Ma LUK, FH
RERILZMR R AN ENOWEZE SRR

8 £ X ®
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Cenozoic sedimentary evolution of the Sikouzi Basin on the northeastern
margin of the Qinghai-Tibetan Plateau and its tectonic significance

Wang Weitao Zhang Peizhen Zhang Guangliang

Zheng Dewen Zheng Wenjun Jiang Hanchao
(Institute of Geology,China Earthquake Administration , Beijjing  100029)

Abstract

The Sikouzi Basin,located near Guyan in Ningxia Hui autonomous region, deposited the
huge thick layer of Cenozoic strata, which document the characteristics of sedimentary
evolvement and history of tectonic deformation. Based on analyzes of grain size, sedimentary
structures and sedimentary sequence, twenty lithofacies and five sedimentary environments are
recognized. By correlating previous magnetic straitigraphic result and our present analysis of
sedimentary evolution and its response to tectonics, we suggest that the basin was slowly
depressed before 20. 1 Ma and was deformed in 1. 2 Ma. Between 20.1 Ma and 1. 2 Ma,three
tectonic uplift events took place in the northeast of Qinghai-Tibet Plateau. They happened in
the 6.4 Ma, 4.6 Ma and 1. 2 Ma. Basin stratigraphy shows that the tectonic uplift at 6. 4 Ma is
the first time that growing of the northeastern Qinghai-Tibet Plateau affected the east region of
Haiyuan-Liupan Shan faulting. Both the style of development and the evolution of the Sikouzi
Basin uncover that the Late Cenozoic thrusting of the Madong Shan front fault system led to the
following evolution pattern. The Sikouzi Basin was strongly deformed and uplifted, and then
most of the basin was merged into marginal plateau and consequently became the newest part of
the Qinghai-Tibet Plateau.
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