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Fig.1 Drainage map of the Minxian—Wudu area, West Qinling, on the northeastern of the Qinghai—Tibet Plateau

1—Main stream ; 2—Affluent stream ; 3—Northern tectonic boundary of the West Qinling; 4—Wudu Arc;5—Positions of Figs. 2, 3 and 4
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Fig.2 Cross section of terraces of the Taohe River at Longwangtai north of the county seat of Minxian
1—Loess;2—Debris flow ;3—Alluvial flat facies fined sand;4—River bed facies gravel
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Fig.3 Cross section of terraces of the Minjiang River at Yudishan southeast of the county seat of Tanchang

1—Secondary loess;2— Loess;3—Flood plain silt and fine sand ;4—River bed facies sand and gravel
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Fig.4 Cross section of terraces of the Bailongjiang River at Qiancun Village, Liangshui Township, Wudu

T VLB AR AE R IR IR

IRAE 10 VLA R ] 8 T 4K FEAE 950~1 015 m, i
W22 g A H o i P JLTET F ], EH 1t X i 25 K A 2%
TR AT UL R I A & & I A AR | X
SEPIERUG 4 T | AR S RV LIRAE T R K
SRAREN FEA Db AR AT WA 5 2 T T 10 m,

T, PRAF (A3 /0 | Biv b TO0 T 0 4 85 1 020~1 050 m, B HiL 1
BT DU 22 Bl AR i o R el ke B T AR T o Al
S ST LB WTE S S S 0 e FEA AR T WL E] 15 m iR
AR A B ARG [ 3 A HLA A )2 S IR T A U S
T AT T, RIS T TR AR E , WA B TR 3 m 7245 1 B
+ UL T, K E R e A AR EERT I T, M IRA
TEMERRT & s UL T, JF AR YD BRI R T 46 B YA
TR B R BRI A R T AR AN R AR
b T PR S5 RS AR AL,

T, 76 BB X 2 75 RV AE A T S5 G 1 HG 35 A VA v
1E 1050~1 100 m, #E)8 Z F A I 20 m B R AB D BR A7 )2, A
R AT 2 B (1 3 1) 25 1 S % T B0 0 3 S R e B el
55 BRI T A B — 2 3 m A2 A IR 18 A R R £ R
HATEDJZ A = HERI M T L T 5~10 m 1A 18 MR R VD £
(i) TS sm AL+ XEHEMS S #
WK & —H0 SRR B 52 B V1 22 FE B A8 75 7 56 I 7 10 /Y
9t I 5 i 1 o b 3 oK

T,EF K S WRTH MME S BT 6, MEilER
Hb A A R B R A KR A Y R e TR 9
W2 1150m,

T, BE 0 AR 1 m A2 AT B (B AR A (7 YT IR A R A
2, H B R AN 1 Ok R B R S
2979 1200m.,

T, SEJE 1A AR B AT 1 m 25 A7 1) B (52 J32 e (7% o] IR AH 5 A
B H R E R AR A RS E 4 1250 m,

T, MR G, MR AN 1350m, R TEEZA N
500m,

T, KA i B VAR R 2 1 410 m, b HERUA R
ANEHFER A

T, 2Z L& 1500m W3R Rl ), 2 1A 3 | oKk
AU - HERR

3 Bl e SRR S

RUE T MRTT. | A VT B i GOOR R R R W] (EL B s 26
RUFVE B R AR AT A LR | U T, LR Bt 560 O g
4 ] Esf 4 R s [] 2 1K 3t e o 400 4 T 2 300 A A A 1k
AR

ST, Z 1] KA HE BUR B AE 2~3 m , He F A A
FaE 1~2m JEMHE + | 2 0 MBS | A4 3 it X A5 BAR
TR A A5 o AL BB g T, VT DR ME FRURE BE AR AR K 15~25 m,
TR 00 B 0 B e 4y I B 1~ J2 TRV A 4D S 2 By
HbFE BE R B Y i AR AR E W LU = K R R
BRI 258 MR A T HE AR TS — B SR T MR 1
WA HL X W RV RIRYT. T, L& T Z A FE I U | X sk
HE WA 5 Ve A B BE VLA G WL AN PR T, bR R AE 7P
BR A7 R AR GRS H IXHE P 8 T T, b ) o AR A A A Gk



388 i 5]

biich J5 20064F

&, VWA T, K H WAL RAR BlCA 3T, T, T E A i HE R A
B A DAJEC 8 43 B T R AR R A1 R R RLAR K A — S
B SR AR B IRYT T, T, 2 B A RR A R i
HH Y I b o S L DR RIS 9 B K LR ok BB
KIE iz B R sRa

AL A 9 b2 A T A, DA b T ks AR AT
TP ML IR A 22 2 B S — SR B 2 L e R v AR
' B 0 AV VeSS0 = (T A e el [ P 1 P 1
% BE IR (BRI AR 3 ) I 4R H B A B & A3 SCHE TR s 10
TR Y, B PRI b IR I R GG HR TR B s A
YA b U R 2 9 b TS 4 ] A G R — 2 I T % B
AN HL AR B i 2GR B0 A B 2 B ) 22 A 3
P BRG0Pl A B R  RAS e T R
7 LT i 1 4 0 5 0 2 gk X B i S B 0 AT 04 R
SE W i T8 AR | o R ) ik S B M 2 T DR
S OO (10 907 388 o 30 PR Ik b 5 o R SR ) T R
OSL B¢ AFT 87l g sl 3 b i A MUK ) “C AR IS ke iffi 2
TR N B H R 2T 4R B R R T R R JRLIE A
AR b Gl i G b | S R T R S S B i A T
KA A I g st e yal fh— | iE R T BRI g
SR T 22 G ML 33 R R A et S Ak SR T R
o DI 14 B B A T R T AR Dl 2o BRI A T
ZRAC SR 0 22 9N B eb R e T B R L 2 SR IR K
W KRB EER L T 7 S b i b S gk a3 el 4
KE 4~5 YW | 5 TE 5 BT 2K S8 30 B 1 R AOF 0 A B
K B RV R )] 30 o [ — 07 30 B4 AR [ 90T B M s R A
FEANTR] AETE B AR AR — B0 (3R 2) , SR H 0 45 % 42
D4R J5 4% B AR TRD 2 1) 45 0 oA b 1 A4 1% 308 A 7 2 57

BN R By DI 3 5 4 A, R e e L 2 RN AR b £
T3 B b 4 TR B B A2 B RE AR BRI IR IE Al S il R T Y
T8 TR 300N R D 22 L ok b e R U B T L AS ) A
X 35, B b e B A [ B AT DAAS TR) (R T 0 S B0 b R s
[B] R LA e — Pk Rt DA 98 di o T 2 1 =2 B BT B
AR Sy S itk 152530 2 B DX I T 3 I s A U AR 0 ek R 9D
Hi X e YE B b 2 Ly A R R B4R AE S 0T LB b
T 2% BE KT 6 18 B0, BOYAT 328 4 R 0 1 b A] A 3R B b 1
£, % F i B PR IR YT R T S B e i AR . T
$}0.01 Ma £ 45, T, 4 0.03~0.05 Ma, T; 4 0.14~0.15 Ma, T,
H 056Ma;Ts 4 1.2 Ma, T, H 1.5~1.4Ma, T, H 1.7 Ma,

4 141 M S AL S T R I T

T 25 U L — A D3 T o R G S 2
S5ABE T D OEJ 20 i LL 0 4 AR A R S
5 IS 5000 7R TR0 0 203 1L E 2 T W 8 Y —
S AR e 3 00 5 00 o R 1L 20 S TR i L)
(T K.) AL 30042 1 55 T P U s A 3 R 5 76 3 Ly
M V0 2 T RO R o R0 L 9 39 () B 2
81 L 09 5 4 3 L 9 2 L R R 90
i SR D T 12 R | W0k R A 9 s 4
U 2 BT 153 235 b %) 200 R i T AR AR R ) o B S B M e kL L
S Ko B ZEJR TR 02 401, 3801 5B 390 34 ok 98 57 16
FEUE I | SR BB e 5 KB 1R 2 0 T I
(L3 3 0 B 7 e T3 o B34 S50 7R 9 A I
% L 4 W T S AR L AT K ML T %
WA T ST ALTE K, 2 BT, R 2606 i 1Ly 86 L 6 00
UL 4 0 T A5 BT 1T 458 R 1, Wi

F2 FEeRERIGHREGTRSCN M FK (Ma)
Table 2 Ages(Ma) of terraces of typical rivers or river sections on the northeastern
margin of the Qinghai-Tibet Plateau

| kT | ™ g (BRI B
Tl 0.01 (“C) 0.01 (“C,TL) Jﬁ;;l;;ﬁl:lﬁ 0.01 (TL) 0.01 (ESR) 0.01 (“C,TL)
T2 0.05 ("C,TL)  [0.05 ("C,TL) ,ﬁéo}?lsx g 0157013 (TL) | 0.06 ("c,TL) 0.14 (TL)
T3 0.15 (TL) 0.15 5;;&“& 0.50 (rBfE) | 0.14 (TL) 0.25 (TL)
T4 0.60 (i tiff ) 0.36 5 éojf& |08 (fieR%) | 0.78 (ESR) 0.42 (it )
TS 120 (st ) |1.27 Cilvsbmg) ‘ﬁgﬂz& i | 120 (libR%) | 1.24 (ESR) 0.83 (it )
T6 1.50 (7t Hui, AFT ) 1.41 5 él Jlsl(; i
| o) i




ERRESE R

SRR A R e IR A R B — T M XA 3 M A5 A 45 s i T 389

MZIEHE L LR F PGSR, fRET 3.6 Ma ZHITH— K
KIAR DT 3.6 Ma LI T 40281 18 T 6 A 44 32 X 3k
G057 — AP THY , Z R 2.5 Ma X4 T T RaE BT
31 1k T 9 3 T sl 80 o T R 1.8 Ma T B T T 2 75 1
FEWETE B IV B P 1.8 Ma Lok 22 90T 3t b b (1) & 75 4
RN TERARINGAD T 7 WEFFA,

T HE e TR R 0 B B R B T R — A )
R Dt 32 | A S R SR ) SR I B I T A R oA R L
T34, 3.6 Ma JB 8009 11 2% 37 T8I 24 B 004 1 4K g 72 1 i 5
1000 mP=> 1 I8 2 B AE % 98 T 18 4K & R TE 2 500~2 700
m, BT T 1500~1 700 m, #% BL 3157 3.6 Ma LK P X B Tt
FAE 0.42~0.47 mm/a;2.5 Ma Fl 1.8 Ma JE BLHY T 9L IV 9 3%
FH e 25, AR 400~500 m, TIIRETHE ETE0.57~0.71
mm/a, WE—7F B8R 300m 24, FHBETHEER 0.43
mm/a; 1.8 Ma PIORAGBET: | i DUV 2% 32 F i A B4R ) R
fe R 2 AR TR, U R b X P 2 B A B R AE0.28 mm/a, IR
B m B X BTN 017 mm/a 247, Bl A
2.5 Ma ~1.8 Ma B JI 30 AL T 75 s e db & 2 & 1 B
0.55~0.70 mm/a FH4 & Fe T 3 202

TR O B Hb 1 T B R B R A AR T AU AR A R Dl S o
10 (S 10 ) TR 25 51 R BF T R W1, R AR AR IR i
B Hb 1) 8k A )2 ) I 22 Sk b M S R B B AR A ik R
[SRUIE AV IE N 3 NN B L /AR O] o 983 I el =3y 2}
B — g B 2 A T A B i 2 R 22 AR e
A — i 2 Hb DX 9l Y RV W TR R B B Bl B R T
T, AT, R HER B M Ab | 22 Sy Sk e B b | 408 B bt e v AR
2L KT 10m, WL A0 i i 36 A8 78 22 | M 78 Thwfie LA o
JUT LA DA 3 i by 288 AR 5 G e v 2 43 BT | AT — R L b IXC )
Fe AT WYL Wk A B AN e B R AR A b B
7 2 72 ) 300 0 B B 4 A P ST 80, AT ok T LA ) D A 468 B
22101 A v R 2 RAT M 25 Ak R [R] B 300 b 56 I T 1 e
EETE R BT B2 LR HER Y T e 22 2 5 191 A 4=l i
TRAFAS S BL R b 3 R T A TR B A0 3 T 408 B i 150 1 A4
e PR 2 M T VR A A, R A T R R e T R R T AR
M7 It 5 e e A O AN T 5 30042 ol s 9 T B /0N | e R A X
e, DR ot T AR FH R 408 19 45 I 1 2 i) A i o 8 R 9 A i
2 AN FEAS TR I B A o T 7 (3 3) , {H 1.8 Ma LUK AS [l st
100 b 5 1) ST 1) i T 25 AN AR 26 S Bk 5 e T e R R TR
SVl RAG T G VIR Dh BT DR 3 A8 HH B BT £ e
T M T 01 565 — v B, A SR DA SR YT ) R AR el ) R 5
72 [ TH 3T AU 45 I8 2 R FH T A 9 b o A A7 5 5 1 T
A T 3 12 A S b T T 5 — 0% it ) A T TR 1) = R 2%
AR 2 | [v) i 30 B2 2% p 58] A0 A8 Ak i 3 30 7 4% 4 (1 52
PRV A0 A i o T o PR 3 v B 2 VR O 3 B
Z MR R AR A 25 SCBELEE T IR N R B BE A B ]
TR JHE Aty 53 11 o T 3 23 A1 52 ok o T I B ) o T 33 2% | [) s el

F 3 LURM thEE SR EFM 2§
FEREHE T EAERE
Table 3 Velocity of crustal uplift estimated according to
the differences in height and age of river terrace bases
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Tectono—morphological evolution of the Minxin—Wudu area on the

northeastern margin of the Qinghai-Tibet Plateau and plateau uplift

GUO Jin-jing', HAN Wen—feng'?, LIANG Shou-yun’

(1. Department of Civil Engineering, Tianjin Institute of Urban construction, Tianjin 300384, China;
2. College of Civil Engineering, Lanzhou University, Lanzhou 730000, Gansu, China)

Abstract:Located on the northeastern margin of the Qinghai—Tibet Plateau, the Minxian—Wudu area in the
West Qinling is tectonically a transition zone between two major tectono —morphological units in China.
Tectono—morphological study shows that four planation surfaces are developed in this area; they are planation
surfaces I (mountain top surface), II (main planation surface) and III and IV (erosional surface), which formed
before the Middle Cretaceous—late Paleocene and at 3.6, 2.5 and 1.8 Ma respectively. Four to seven terraces are
developed for main rivers in this area, and terrace IV and those of still smaller orders in these rivers have similar
characteristics. The variations in attitude of these planation surfaces and terraces indicate that the crustal uplift in
the area occurred in several stages and heterogeneously: the average uplift rate has been 0.42 -~ 0.57 mm/a and the
3.6 - 1.8 Ma period was a stage of rapid crustal uplift; the uplift rate became low at 1.8 Ma but the uplift
accelerated markedly since the late Pleistocene (0.15 Ma), suggesting that the plateau is now in a new stage of
uplift acceleration.

Key words:Qinghai — Tibet Plateau; West Qinling;tectono —morphology;planation surface;river terrace;crustal
uplift

About the first author: GUO Jin —jing,male,born in 1962, professor and Ph.D,mainly engages in scientific

research and teaching of structural geology and engineering geology ; E—mail : gjj@tjuci.edu.cn.



