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Fig. 1 Outline map of active tectonics on the upper reaches of the Minjiang River and its adjacent regions
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Fig. 2 Deposit types in Songpan section on the upper reaches of the Minjiang River

K2 E, WEARNERA (WK 2d), XEe4E  ERUIWIA DU Y o 1R a8 o R, 430 48 1




868 oo

¥ 3 R 2017

B R % X M 7R 2 6 R e 5, 3 4B ) A D0 AR

IO 2 P 4 YA A T T LIOR A AR RO SR 1 IR 7.0 e A Y
WY, RIAERE A 11250 £40 aBP 76 47 77 1€
— R ZL I R . [RIAE, E IRV L U P TR
R BTG, DA KA e i HL W 3 B A M=
WATHE S XN A AR I 3 A G .

R 1 OIRT R AMS"C MELR
AMS™C dating results of shell in lacustrine strata
WA MR, BRESR/ PR
ME aBP a BP K
SCL16G1050-1 Beta-446565 f#t 11210 +40 11250 £40 FEH R4
- Beta320196  #:bt 10180 £40 10230 £40 ik [18]

Table 1

e LREHRT

T AMS™C 4RI R 1 2 ¥ Beta SC30 % %2 1,
2.1.6 #H L3

B8 1% 4 8 - I FR  43 A T IR VT 3T 37 A1) 76 1
B st R S i S A A B (LR 2¢), MHAM
FRERF, HIER EE 5K ARG X, AR
A, AR T R AE AN T, B
AR L, WIS A B LR 299.5 m, JFIRTE
T 150 ka 224517, HemEARA | ok RE 2R 10 i 3 e
[ T 2 ot R HE AR B, R e
TIXPH 150 ka DIRZGDTRY 6 R LA ZE R Y 3 1
{37 F IR AN 6 YR ZE KOS BRI 1 T L RBLII R R
R B AR 157 £28 kaBP'Y ) K BHIX Y

B P R AR 32 BUE T e ST I
2.1.7 RBIRER

WAMMERY) F LM kAR AR, T
WAk, K/NKIARTR 2%, MH 4 i I AR ME 5 vk i
X3, AP 5 A B A0 & L 2l B Hb 55T 25 0
Yy S5 4548 5 Re AP LAKE X T, R XN e A
it HERR 32 A AR R VT R L S A A e (I
El2f), eAmREREEELL, U/ EE &
%, HH 2 B A B A .
2.1.8 Riesr

IRAEME RSy S S e F ek 4R, X 2R TR A AT
TE ] — 5 DX [ B A2 7R, BAR SR AL B 3 DT AR 9 o 45
e, WKW XA AL, SR IEKEERS
[ A< 9 Rl A A 1 N 2 VR R B 9 B i S B N e
YR, an-R-Rw AR R R, R ECH
W, AW b R AR HE R 3 A A TR YL
LUET R A W R, DX TR TR A M A R TR
B9, =B 2 A a4m, il S
W FEMR YT 3 A7 B 40T I B ot A5 A,
FAVE ELIR 1 km Ab B9 259890 B o ol R AR TEIR VL
WSO AT, WTER e il R X T H
SR O EA S (WE 2g) o BN TE S
ARV B, kR o . IR el —E
W, FEEE (WE2).

2 IRIEHRESHR

Table 2 Distribution of tufa on the upper reaches of the Minjiang River
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Fig. 3 Simplified strucural map of the Minjiang fault zone and location of measured terrace sections of the Minjiang river
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(UL 7)), TR AR LR 3, [ e AR
Yki‘j:

(1) #HRHHIW (a)

ST TR B 2 km &b, BRAb KT 3 S
WL, ARANET L G b, AT, B,
Wt HE R N IR Z AR A JZ, R 10 ~ 12 em, K
B, FEAIDE, KA, BAaRZTHREEEZ,
FABUHME AL W M % T FBE, W% S 85°, B bk
13.0 m, J& THEN ., HREAT 3 Z ki,
T, MR 4.7 m, BERAE R4 20 ~30 em, K
B, WK A KA, M B 4s, i
PARL, BYIITEZ) 20 my T, B4kl 13.0 m, B
FE2920 m, Wi bR RKEEA T, BrHBLTT19.0 m,
MY SE2Y 1S m, Wi b 5 OB fkOR H R 2
JBE 45490 Ry K 6 A8 B AR D T e T )2
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Table 3 Statistical table of terrace elevation on the upper reaches of the Minjiang River
s e AR _ T R P 5 1 /m
7 S /m T, T, T, T, Ts T,
1 eI 103°41'57. 74" 33°0'25.50" 3420 7.1 13.0 19.0
2 LR 103°41'53. 45" 32°59'0. 25" 3345 6.0 29.0 36.0
3 KRwo 103°41'24. 20" 32°58'32. 63" 3330 7.0 39.0 44.0
4 R RC] 103°42'25. 18" 32°57'27.29" 3290 7.0 28.0 37.0 41.0 44.0
5 2K SFAL 103°42'1. 06" 32°55'20. 73" 3226 2.0 15.0 24.0 33.0 35.0 42.0
6 Vs 53 103°41'0. 17" 32°53'59. 66" 3183 8.0 16.0 25.0 29.0
7 ZER 103°40'20. 29" 32°53'3.77" 3137 2.0 4.0 12.0 20.0 24.0 30.0
8 ez 103°38'57. 40" 32°50'13. 71" 3058 7.0 10.0 28.5
9 K A 103°36'59. 51" 32°43'11. 11" 2921 2.0 14.0 20.0
10 =k 103°37'40. 30" 32°32'23. 36" 2762 4.0 8.7
11 B 103°39'39. 42" 32°28'33.44" 2674 2.5
12 BTG 103°43'50. 65" 32°20'40. 84" 2509 3.5 6.5

VE RIS A P SO7 200 9B AN B R0 3

(2) Liys aEmE (b)

FE A TR F, ORE 3 Rk . AR
KE 3R, T, Bribdkim 6.0 m, FiiEsEsy
8m; T, Brdki 29.0 m, BYHie £y 15 m; T, By
MK 36.0 m, Fifi 98249 15 m; BRABREE . B R
FEL gy, RS EEE e YR T, i, £
EE 1S, T, B, %30 36.0 m,
BT A, B YEBENL, BRAZESRIE, T
B I KRB, RAa 250202, ik
ARG ELE R W, kA BB, ik
BAF, BRARTE 10 ~ 15 em ZJH],

(3) RRW\EHETE (c)

AT RREE, EF 3 HmMmkhit., A5
KB 3 KW G L, T, Brdki 7.0 m; T, B
P 39.0 m, Frifidesy 30 m, mdt 200 m, 2
BRI T, B4kl 44.0 m, By 38, B v
25200 m, FFILZEMIARTF 2000 m, £7FE KT 2 9
mlrH, ST, T, B, T, By 5 ZC 5 B AH X
B, R 36.0 m, BRAFEZ30 m, ALK 150 m;
T, B, $49 44.0 m, Byif 562y 150 m, [ P4 4
Z LM, FFALE 200 m, T, By S A 2K AR
AL B W HE R BT K oh b R Sk, FEE N IR A
2, BRAEE B AE, W EE RS E . KA, Uk
BAES ~T em JE 2, pIEBAF, &Y HED, Bk
)2 UK Z R

(4) RRW\Hm@ (d)

BT TR 1 50 XM 55 ol B, 3 o M
X, KT S R . ARKE 2 i
B, T, Bridki 7.0 m, Brimse2y 20 m, mdL
KK T 200 m; T, B4k 28.0 m, B[ 5% 29

1000 m, kA W3 WA, K, BREAES ~
7 em, BRAE L 0.5 m JERIK @A R+ 2.
GREE 4 R mbH, AT, T, T, T, B,
T, B 5 242 15 B A XS B, #0017, 0 m, 5k A7 5[5
FERYF; Ty B, &9 37.0 m, By 5549 50 m,
SEHAARL T, Bri, $RW41.0 m, BYEISEZY70 m,
FEARATE; T, B, 4530 44.0 m, FH8ABIK @
WEk TR, EFN 0.5 m AR ERAG)ZE, AP A
CHERINY S

(5) AOKSpALHIE (e)

FTE LT 2K SEAC 5t A B 3, 3@ i RTK
B, ZAET 6 HF ., ARUEE | ST
Bri, @it 54 R B, A T, By, &
42.0 m, BiE-F4H, 9825 500 m, 4Efi 2 2R L
JED, R A B R A A, B b A R 0 K
Mit2E. filg 6 Mty &sE, T, Bl
2.0 m, BrfEisE2y 70 m, pg b AE {3k 2000 m; T,
B Mok T 15.0 m, BT 98 29 50 m, pg b SE i 3K
500 m, T, B K340 R 3 )2, A LB FARK
H: 0~20 cm, HKBEEIEHEFEZE, 20 ~50 cm,
WA )2, 50 em DLTF MR )2, BRA 8RR 10 ~
15 em, DIRBE—FR K 32, BB MDA K
s T, B dh, 57 24.0 m, FgdbIE {35 5000 ~
6000 m, B -F-3H, F8%y 200 m; T, Brih, i
33.0 m, Brifmvsesy 50 m, ZEAfAIZ, 205K,
T By, #3 35.0 m, BYiA %64y 60 m; T, B,
PN 42.0 m, BT FEZY 50 m, ) PG AE S LD,

(6) ZoksgHm ()

FIHEAL FAOKRSEMHE, K H 4 R, 22
FEAUEE 1 Gm b, i 54 RN, A



874 v RO F OF R 2017

S SRARES

() 34U 39 Pl 3T 0 B e ) 1

[lﬂm

S0m
| S——A )

() o M TR s

i

Y ##
L] »r

coo
oo
oo

R
it
T

(k) 37308 2 M 4L e e ) 1 (1) BT S T 39 94 B e 9 1 )

B 7 MR b TR T ok B I i E A

Fig. 7 Cross section plan of river terraces from Heyuan to Zhenjiangguan section on the upper reaches of the Minjiang River

T, Brits, # 8.0 m, $E25 50 m, JE 2 KM L TRk F, T, B4k 8.0 m, [y 1 58 24
J, B EA 0.5 m R E KA TR, fAE4H 100 m; T, Bridki 16.0 m, B E4y 170 m; T,
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Brith, $W25.0 m, FE29 50 m; T, B Hh, ki
29.0 m, B %82y 300 m, ZEfift 2 220K SF B HE
A,

(7) Z&EMH@m (g)

FIE AL T2 &M AOKSER, KE 6 Ui
Brith . ZERRE 4 SO, 8T 547 5 B X
Fo, BT, T, Ty, T Bsts, T, Bk 4.0 m,
By 96249 15 m; T, By 4k 20.0 m, By if 58 24
100 m; T, By, #£3024.0 m, Bri$e2930 m; T,
B, 4K 30.0 m, FiiE 582y 50 m, mEdbLAE A2y
200 m, Fi R EE 4 b, kT, T, T,
Ty Brdts, T, Bk 2.0 m, BYIEI9E2Y 50 m; T,
By 4.0 m, BYif 9649 200 m, REAK; T, B
Mo, $RW 12.0 m, Y52y 20 m; T, By Hb, 4% 0
30.0 m, Bivim#c 58, AE AR 2 e R P Ry i Ab
Bif oA M

(8) W #m (h)

HEMGTILE S, RE 3 RN, 228K
HI3HW R M, W5 X, T,
T,. T, Brdth, T, BY#bd&i 7.0 m, BYifi 562y 15 m;
T, By 4% 10. 0 m, BYIEI 9829 50 m, Bivid b3 55
SRAES T, B M, B 26.5 m, ) AR LE 3 L,
LREE 2HM B, KT, T, s, T, i
P 7.0 m, BRI GEZY 10 m, FFAEEK Y 20 m, &
IR Ty Bkl 26.5 m, BYHI5E2Y 50 m, [
BRAE, BALIEMRIL 1000 m, AERRA)E.

(9) KRkf#m (i)

MW TRER, KE 3 RN, 22K
B3 pkr L, AT, T, T, Brib, T, Briik
W 2.0 m, WEISEZ) 200 m, IREAR; T, W Hbdk il

14.0 m, Brimse2y 150 m; T, By, #47 20.0 m,
I 56 24 160 m, J 22 4 8% T B st | o A7 A
U1 G B b, e B b B A R

(10) =HAHIE ()

P T ok, RE 2 ki, 25k
BAL L G b, A T, Brih, BRI 8.7 m,
Wi zE, Lo AR, MU AR, £
FRARE 29 b, T, & 4.0 m, By ve
255 ~10 m; T, B4kl 8.7 m, Byiai s 2y 15 ~
20 m,

(1) Fr¥Eeaim (k)

BT TR OCH, AURTE 1 b, A2
GXTFR, T, Brobdki 2.5 m, ZE B HISE4 20 m,
FIRETEA 10 mo ALy M eSS R TE T, R O BR
AE, FRIEZ0.5 m B2,

(12) BT Him (1)

FIE AL FRVLOG, RE 2 ki, 25k
B 2R B L, T, Bk 3.5 m, B FE 2y
50 m; T, fradk i 6.5 m, B TE4 60 m, ZEfi
BARMILE ., AREE LR mp i, T, Bk
W 3.5m, Brifivisy 30 m,

4.1.2 R L A TIAN R

D 15 N 1 1L I S R R 1 7 o L =
(WF4), LGN -ERE LT 2 WM
M, PR 4.0 m| 10.7 m, V&S 250 1) 2 5%
WRE 2 Hn a1, R 2 43 8 33.0 m il
38.0 m, MR L, FEAR IR, IRV S R R
WRE 2 GOl KR 3.0 m 1 17.6 m,
HERRBY ML, R VL SZ R AR e WAL R B — O i By
i, KRR 2.0 ~5.0 m, ¥ HERRR b,

x4 IRTIEHRIZRATRMMSEITER

Table 4  Statistical table of terrace elevation of brunches on the upper reaches of the Minjiang River

o) St _ A pR _ (ENTIREZ73 - T 75 JE /m
gl g /m T, T,

1 L5 103°4120. 71" 32°5929. 25" 3404 -+ i 74 4.0 10.7
2 AT 103°40"26. 96" 32°53'6.21" 3345 A 33.0 38.0
3 RALA 103°34'29. 88" 32°47'55. 62" 3055 ESSORG) 3.0 17.6
4 i 103°30'30. 87" 32°40'1. 20" 3284 SR 2.0
5 B 3 103°32'30. 16" 32°39'17. 43" 3096 R 2.0
6 R ZER 103°3248. 89" 32°37'46. 80" 3031 e 5.0
7 A AT 103°32'18. 37" 32°3626. 88" 3013 SR 2.0
8 BRAY 103°37'16. 18" 32°30'55. 40" 2741 2R 2.0

TE = R o AT I hE 4 200 00 B SCRI B RO il
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4.2 [itbis s 4.3 MBEHRREENK
4.2.1 HHBHKEHHEH e YT Ui 0T 3 B M 1 T B ST R e R AR 2 1

ERRWU W, &8F 3 Zimbii, 73}
X & 51N A 2 R Y A H B £, £ A6
Yo HEHMAR, Wbtk HZ#m >, EEE
N BN, M H MR 3 %, LR CH
I, BN E R 4R, EATHSEN, WRE
I R M, B RO % 3 K, MR B R
S EEILE, IRV AR, UL 2 X
Moo [RIE, MR N ARV S A T 2 SO i By
Hby, T e A XY SR AN DL 1 RT3 B
4.2.2 MEEER—

TEA M X, BT BE B ORR R 2R K T A R
ETE S R B, By B SE A R R T A
Fy dEA WS B, Wb SRR, By SE B AL T
AHAE . RIAE5E ) X, R VL b WE R R 22 B AN X
FRAG By M s 00 78 B 28 Mo X, 298 W6 Bk B B
X 5 YA 7 DX 3R 9 4 5 R AR AR R R
4.2.3 HrERRE

FEA M X, RVT R W R 28 AR Dl R
By b ph B2 [0 R Ay 18— (8 4R 7 26 DU 20 0 5k A1 4 B
[T sl i W= g 2N R = ) G 01N i ol = S ¢
i g B e 4 B, PR 208 UHE BB Hh B M

IR

Bt . mR RS EEIN LR, R
% 2 H AR R YT b 3RA5 T Ok A BT 3 B L B AR
W (W S5), R B s k300 mP b, AR
e %9 830 £68. 9 ka. iK% Jp 4 fip il oF B G 4 b
P L 3 B W R A7 2 R i U0 B HE 4T ESR
AR A 9 AR IR RN AR I, IR
B M 9 2 BRI A 07 I T iX — 4E W . AT 2R K, IR
Vb 3 B 4 P A SR D 22 Rk vkoK L
WA, VR R R ER AR, B LK
BR S E Z2k 38 DL E R YT 3 5 AR bl B
B H 3 AR B R A D . KA R A2, R
B AE 5 ~ 10 em, X B BB & U R R
10 km, J0RAT A 9 3 AR R, 3X 4 S B9 BE B OR AT
RE T Hl i — 2 780 B S BUH . U VT 43 /K 04 I 3T A5 vk
N BB B0 B AT J2 20 A, 3 — B3 10T 37 kB A oA vk
D1 B — R R 8 T B o T S A R YT 9
I U4 F YT 565 80 km 3 [ PN A TR R M, IR
ZhbH 6 Y, W 44.0 m, A KL
FFHINHIE S ILE KR . R, K
R YT 1 7 5 I 2 AT 56 BE AN A AR 4R T T OK L
T B ML, O R AL B AR (A
T o

RS URIT bR R it 4 4R R
Table 5 Dating data of river terraces on the upper reaches of the Minjiang River
hides Hh A Wy 3t P (m) M7 2 W (ka) B B BRI
1 /NP R AL T, 40 TL 31.2+2.3 CINE SCHk [11]
2 ik T, 25 ESR 287.27 %% Scik [23]
3 NE- T, 25 TL 30.2+2.3 Al {5 ik [4]
4 JIIE=> T, 25 TL 46.4 3.7 A5 ik [4]
5 JIIE=> T, 28 ESR 642.7 EE ik [23]
6 Tk T, - OSL 46.7 3.1 LEG Sk (6]
7 T T, 150 TL 134.8 £10.2 % SCEk [4]
8 L T, 60 14C 7.75 0. 057 I E Sk [15]
9 85 T, 35 14C 6.12 +0. 057 g Sk [15]
10 5 i T, 10 14C 2.81 £0.077 BEG 3chk [15]
11 i T, 40 TL 15.3+1.2 15 SCHK [11]
12 T i T, 80 TL 23.6£2.0 5% Schk [11]
13 A T, 120 TL 27 2.1 5% SCHR [4]
14 EE T, 35 e 12.94 £0. 185 EEG SCRR [15]
15 153 T, 200 liq 23.46 +0. 350 5% Xk [15]
16 1T T, 80 IRSL 157 £28 %% Sk [15]
17 11 T, 300 IRSL 254 35 %% ik [15]
18 1T T, 160 TL 157.6 £11.8 B % SCHik [11]
19 15 T, 250 TL 830 +68.9 B % ik [11]
20 2 T, ~140 ESR 264 +29 % Sk [19]
21 T 1 7 b Ty ~230 ESR 471 £47 5% ik [19]
22 25 it 23 b T, ~300 ESR 588 +76 %% SCHk [19]
23 R R Ts ~230 ESR 376.3 5% SCHk [38]
24 |2t & 4 b T, 124 ESR 322.6 2% SCik [38]




% 6 3]

BREEI, e VUL B 00 45 5 0 0 B R B 877

U 4 M 0 HE BT B TE T 150 ka 224
KRHLIER A 2 BB 60 AR A 157 +28 kaBP
DX A B b O AR R IR R T M T T A, R K A
6 T Y B 4 4 R AR R R 80 ka TR, A
W5, WL I th R & . &8 & B &
BIF S 9 9 45 0 R0 S 00 9 b 9 00T 5 0, IR YT B U
MR I % T 46.7 +3.1 ~2.81 £0.077 kaBP,
T Y B R T P R e — A i,
A T, R YT FE b LS G, T 150 kaBP /2
AR I RE BT, A5 T R R AR 4R 2 R
URYTAE VR X JF 46 1 s R, iy T RS 3 2 )5
T R R TR TR R, R VTR P X
W2 G — BB R Uk A, 3 00 18] % % B i
Birit; 2950 kaBP Z245, T 00 R AR Sk e e K
PR, RV YE X 35 W7 T 06 T B4 2B M

5 URIT b 3 A 3 35 B AR AR

5.1 FERIFMEHMIEIES

URVL B, kA8 6 2 R A 3R B R b
SR PE RIS P [ 22 S 4 ARHA THIO S R 1 X8 5 2
MEFEIAE K2 10 km, FGEALZY S km, AT AR
K212 km, HKPE% 3 ~6 km, URIT AL AR
Hop, #WNRZET 6 R, B iy 4l sl
PSR £ o AR E R, S G
I 2 2 o 15y 1o DU AT, 7R DU I, b 2 TR
Gag—/NURBER T IF, DAL 8 6 &, L
FEOM IS o SRS 4 M B AL TR 3850 m,
UYL PRI P O 3497 my 42 BE R B O T 440
3207 m, fyEgla)dt ik 253 800 m, Ui B} XG5 4
A KRBT A A AR AT
TEMRYTIBT 209 2 M, 2 1B SR 0 A /e 25 g va i, 58
W AbIEZR s WrRAR BN SRR Y, P s,
AP AT - RKBEBERE, WHEAE—
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IRAE DR Y99 7 3 J2= 53 A 0T 25 79 00 238 3 JE 285 68 S %o
Ptk o MULRRW 3 A R ROR R, T 1) b 3 4 7 oK
N VKoK AR O AL, ATTRR W 1 43 A J5
JERTE, AEARMAR A, MUCRYIEE A 7
A ) 3 V0 4 10 o i A 0, IF B R K, W
HHEAEAR R T P B
5.2 FNLMESHEEIED

XS EEM AP RN LT TR

RSB )Z, CRMHAMZHE LTI, H
TR AR IR B 25 ~30°, W E LA M2 1 PE AR, P
Bififh 10 ~ 14°, P9)RARME, FIEL I 300 m, &
BLIZH B A7 J2 400 1) 75 250° ~ 260°, i ff1 7° 4 4o
Hiet R SC I AF 43 AT TR I B ST B R R A M R K
325°,270°, NI BT A 345° £150°, Hb 2 {5 )
P, ERE 70 ~ 8 BXUBAEHE U, R YT T 2L
AR B A6 T 2 AR VG ) R 22 R
PETH R R A5
5.3 AR5 HMIEEE
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T bR 2R R, AR R U 25 AR N, XU B
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TELTHR 56— Hh 72 Ja dB e e, EL A WRHAE T 2
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FRFUEER A, R, 78 250K S5 #b IX AT g8 & 4
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Fig. 8 River terrace phase diagram of the Minjiang River ( Gonggaling-Zhenjiangguan)

(1) WRYL L9 & 7 1 4 Bl i 89 i 25 PO 28 30 7
Y, EEAT KRG BORTOR L bR B B
o AORHERR L VR T HE R SR AR TSR A
SRAEHERL . BRI BURI B AR LA R e i 26 8, 2
ML PR 2 E] A S E SR R Y, Bk L
ST AL I R T P, 5 R AL AR A

(2) WRYT L 7 2 28 £ 0 T A 4 1) 75 3t
Rl -5 R T W 2R ) A0 — B, N LR Y MR
e, wEE AR CET OREC BT R, MR
JEPE . m PG, oM REE, O Y
N7 235 Wi 28 kg A B0 IE BT, 7R I A G S IR =
T 2 Wi B e A Y I R T S AR X I B Bl AR
IR, TR AR R EIR AT o A A
IS} 5 F 3 2 A DXBBE e 0 58 N 2 880 1 Ta)
Mo, FEdb— 00 IE DT, — Ot e R AR U R A
Mo B 2T R S Rl A B AT 3R B R A T 3 5
g — R A B2 LR A 9 T 2

(3) WRYL L9 A = W0 2 BT 50 Bl I B
RE, WL LI RZ KT 6 L, —Bh3
W, LAAR I 0 E AR B O FE o UR VLB
AFEAER T K LL b B 00 B, RV B IR AL
A B, B M 2 2 T v R T e S — 4
TR B 2 B B A o Be v s i, AR X BB
HB T T GE A AN — 2 DX PR T R 3 5 s A

(4) URYL B3 B #4 3 i 3l 2R 3w L Ak 1
FIZR VU ) 22 53 90 AH4R TH B 45 A0, 2007 ¢ DL BB AR
N IERETIX, T B R B A HAT 3 R i
BETE, URVT B 2h X5 5 4 b G B T iR R A B
RTEMEH . R, FEAORSFHIX A RER A T 6
UHEAR T, L0HF 5 — 7 M 3 46 T DT I 20 T i

Hﬁﬁﬂﬁo

Bift [ MR R o B M R D 2 5 i 0 G
IIWEFE AR A SCHE 10 T A7 45 B9 £ 3L, KA B E 5T
SURME T B, AR R R

5 % Lk / References

[1]  B&E, MRK, Eooie, . U _E i DS PO 22 38 7

TRERHEWEN KR [J]. WEHF, 1979, 1 (3):
68 ~75.
YANG Jingchun, DENG Tian’ gang, WANG Yuanhai, et al.
The Quaternary Tectonic Stress States over the up-stream area of
Minjiang river in Sichuan and its relations to earthquakes [ J].
Seismology and Geology, 1979, 1 (3): 68 ~75. (in Chinese
with English abstract)

[2] B, Scilfe, e, & MB—Jkr il X 2253
Wr Al A DU AL TG B AR AR (], FEMAE, 1991, 7 (3): 64
~71.

TANG Rongchang, WEN Dehua, HUANG Zuzhi, et al. The
Quaternary activity characteristics of several major active faults
in the Songpan-Longmenshan Region [ J ]. Earthquake
Research in China, 1991, 7 (3): 64 ~71. (in Chinese with
English abstract)

[3] RRE, sHEE. WIESIRESmE [M]. Jta.: WE
1L, 1993.

TANG Rongchang, HAN Weibin. Sichuan Active Fault and
Earthquake [ M ]. Beijing: Seismological Press, 1993. (in
Chinese)

(4] JEZRZE, SEWENT, f Rk, S DUJIR T W 280 b B B i
gy, ORI B R SRR S R [T]. MR
Jii, 2000, 22 (3): 285 ~294.

ZHOU Rongjun, PU Xiaohong, HE Yulin, et al. Recent
activity of Minjiang Fault Zone, Uplift of Minshan block and
their relationship with seismicity of Sichuan [ J]. Seismology

and Geology, 2000, 22 (3):. 285 ~294. (in Chinese with



% 6 3]

BREEI, e VUL B 00 45 5 0 0 B R B 879

(6]

[8]

[10]

[11]

[12]

English abstract)
KA, B, d R WL LU VR DDA R I e
BETHRgmI AL [J]. BE B TR %24 (ARAL D,
2005, 32 (4): 331 ~339.

ZHANG Yueqiao, YANG Nong, MENG Hui. Deep-incised
valleys along the Minjiang river upstream and their responses to
the uplift of the West Sichuan Plateau, China [J]. Journal of
Chengdu University of Technology ( Science & Technology
Edition), 2005, 32 (4): 331 ~ 339. (in Chinese with
English abstract)

TR, e, AR T R R b SR R AR
B HH k3 2 3¢ [T, HBTIF, 2010, 56 (6): 781
~791.

ZHANG Yuegiao, LI Hailong, LI Jianhua. Middle Pleistocene
extension along the eastern margin of Xizang (Tibetan) Plateau
and its neotectonic significance [ J ]. Geological Review,
2010, 56 (6): 781 ~791. (in Chinese with English abstract)
SRR, A e, SR, S UL T R IR A AR b
BRI . Ok BB FLEIESE [J]. HBIRITE, 2012, 58 (2):
215 ~223.

ZHANG Yueqiao, LI Hailong, WU Manlu, et al. Late Cenozoic
thrust and nappe structure along the Minjiang upstream:
evidence from a drill hole [J]. Geological Review, 2012, 58
(2):215~223. (in Chinese with English abstract)

V11 48 R 8 — XAt S 00 S BA . 1= 200 7 3 i i X 38t
B AR [R]. AR WU)IABR, 1978.

The 2" Regional Geological Survey Team, Geology Bureau of
China. The report of regional geological survey of Zhangla sheet
at the scale of 1:200000 [R].
China, 1978. (in Chinese)
BRI, BRAk A, BN e 1T L B 408 XY A S R M R
W Ksh Ji% [J]. HiFRMBT, 1994, 16 (4): 389 ~403.
DENG Qidong, CHEN Shefa, ZHAO Xiaolin.

Chengdu: Geology Bureau of

Tectonics ,
scismisity and dynamics of Longmenshan mountains and its
adjacent regions [ J]. Seismology and Geology, 1994, 16
(4): 389 ~403. (in Chinese with English abstract)

BN, RORAR, BRh . Je ) il g b 28 v B i i 3 i
FEOE [J). WM, 1994, 16 (4) ; 422 ~428.
ZHAO Xiaolin, DENG Qidong, CHEN Shefa. Tectonic
geomorphology of the Central Segment of the Longmenshan
Thrust Belt, western Sichuan, southwestern China [ J ].
Seismology and Geology, 1994, 16 (4 ). 422 ~ 428. (in
Chinese with English abstract)

RN, ARG AR, BRAL &L MR LB E b g 2 B O
[J]. HimHb i, 1994, 16 (4) . 429 ~439.
ZHAO Xiaolin, DENG Qidong, CHEN Shefa. Tectonic
Geomorphology of the Minshan uplift in western Sichuan,
southwestern China [ J]. Seismology and Geology, 1994, 16
(4):429 ~439. (in Chinese with English abstract)

Brat &, XA, B/NEE, S5, T ) B A A A
KM E W AL Ty e AR TE LR (—)  [J]. i B,
1994, 16 (4). 404 ~412.

CHEN Shefa, DENG

Qidong, ZHAO Xiaolin, et al.

Deformational  characteristics,  evolutionary  history, and

[14]

[15]

[16]

[17]

[18]

[19]

[20]

deformation mechanism of the Middle Longmenshan thrust-
nappes and related tectonics (1) [J]. Seismology and
Geology, 1994, 16 (4): 404 ~412. (in Chinese with English
abstract)

Wit , XGRZR, B/NBE, 4. Je Tl Bk B A i KA
KM IE AL DT R R TEALE (=) [J]. MR R,
1994, 16 (4) . 413 ~421.
CHEN Shefa, DENG Qidong, ZHAO Xiaolin, et al.

Deformational  characteristics,  evolutionary  history, and
deformation mechanism of the Middle Longmenshan thrust-
nappes and related tectonics (2) [ J].
Geology, 1994, 16 (4): 413 ~421. (in Chinese with English
abstract)

Chen S F, Wilson C J L, Deng Q D, et al. Active faulting and

Seismology and

block movement associated with large earthquakes in the Min
Shan and Longmen Mountains, northeastern Tibetan Plateau
[J]. Journal of Geophysical Research: Solid Earth, 1994, 99
(B12) : 24025 ~24038.

Kirby E, Whipple K X, Burchfiel B C, et al. Neotectonics of
the Min Shan, China: Implications for mechanisms driving
Quaternary deformation along the eastern margin of the Tibetan
Plateau [J]. GSA Bulletin, 2000, 112 (3): 375 ~393.
JASRE, 455, Densmore A L, 45. i AR 416 )M i
[I]. w"¥%f, 2006, 26 (2):40 ~51.

ZHOU Rongjun, LI Yong, Densmore A L, et al. Active
Tectonics of the eastern margin of the Tibet Plateau [ J].
Journal of Mineralogyand Petrology, 2006, 26 (2): 40 ~51.
(in Chinese with English abstract)

WS, e, SRR, . URIT K R U 50 R fF B oA
EHREX [J]. HWNLHJE, 2006, 26 (1) : 126 ~135.
ZHANG Huiping, YANG Nong, ZHANG Yueqiao, et al.
Geomorphology of the Minjiang Drainage System ( Sichuan,
China) and its Structural implications [ J].

Sciences, 2006, 26 (1): 126 ~135. (in Chinese with English

Quaternary

abstract )

KA, FaT, B, 5. IRV 2450 il R S48
Bimd [J]. HERBL2 - o [ M BTk % % ik, 2013, 38
(S1): 83 ~90.

ZHANG Junlong, REN Jinwei, CHEN Changyun, et al. Paleo-
earthquake parameters of Minjiang fault in Holocene [ J].
Earth Science-Journal of China University of Geosciences,
2013, 38 (S1): 83 ~90. (in Chinese with English abstract)

e, Rk, E%, . TS ER S0 sh Pk e T
WS ARLE [M]. deat: B S pE:, 2016.

ZHANG Junlong, CHEN Changyun, LI Jianjun, et al. Uplifting
Process and Mechanism of Active Blocks on the Eastern Margin
of the Qinghai-Tibetan Plateau [ M ].
Publishing House, 2016. (in Chinese)

JESCH , INE WL DU R S UG — 3 A BT R 3 2 B
[J]. FR4R 7 H 5, 1999, 23 103 ~107.

TANG Wenqing, SUN Zhiming. The neotectonic movement in
the Gonggaling-Zhangla Basin, Sichuan [ J ].
Tethyan Geology, 1999, 23. 103 ~ 107. (in Chinese with

Beijing: Geological

Songpan,

English abstract)



R

380 womoh oF F R 2017

[21]  JESCH, XFF, BREZE, 4. Rl B i T 2440 35 3% 30 469 ~474.

Wt gE (1], UUAR S 4 42 3 S, 2004, 24 (4): 31 WANG Hua, YANG Geng, QIN Jiaming, et al. Records of
~34. Palaeoclimate changes based on the Dawan-Zhangjiagou
TANG Wenging, LIU Yuping, CHEN Zhiliang, et al. The travertine deposition profile in Huanglong, Sichuan [J]. Acta
preliminary study of the tectonic activities along the boundary Geoscientica Sinica, 2007, 28 (5): 469 ~474. (in Chinese
faults around the Minshan uplift, western Sichuan [ J]. with English abstract)

Sedimentary Geology and Tethyan Geology, 2004, 24 (4): 31 [30]  4kut, Dk, 2B, LT IRVLKI 258 T itie [J].
~34. (in Chinese with English abstract) FEMEE, 1995, 11 (2): 140 ~146.

[22] Kitby E, Reiners P W, Krol M A, et al. Late Cenozoic QIAN Hong, MA Shenhao, GONG Yu. Discussions on the
evolution of the eastern margin of the Tibetan Plateau: Minjiang fault [J]. Earthquake Research in China, 1995, 11
Inferences from “°Ar/* Ar and (U-Th) /He thermochronology (2): 140 ~146. (in Chinese with English abstract)

[J]. Tectonics, 2002, 21 (1): 1001. [31]  #R&fh, Totde, B3cdk, % b B KRG il A i o b 7 B

(23] #Ae, REMF, e, &5 )74 e JRUIR VL b3 I i B b ) 25 Wi R R K S E N (] MFE T %, 2003,

Wrsx [J]. %% 4%, 2003, 9 (4): 363 ~370. 10 (S1): 160 ~167.
YANG Nong, ZHANG Yueqiao, MENG Hui, et al. Study of XU Xiwei, YU Guihua, MA Wentao, et al. Model of latest
the Minjiang river terraces in the western Sichuan plateau [J]. crustal tectonic motion of the central tectonic zone on the
Journal of Geomechanics, 2003, 9 (4): 363 ~ 370. (in mainland of China [ J]. Earth Science Frontiers, 2003, 10
Chinese with English abstract) (S1): 160 ~167. (in Chinese with English abstract)

[24]  AH, R, HEE, % Hih - SEUKR P H G S (32]  Zhang Y Q, Dong S W, Yang N. Active faulting pattern,
B E BT RO —— LR VT B o B [T, MR 2 present-day tectonic stress field and block kinematics in the East
i, 2007, 81 (3): 332 ~343. Tibetan Plateau [ J ]. Acta Geologica Sinica ( English
LI Yong, LI Bing, ZHOU Rongjun, et al. The Quantitative Edition) , 2009, 83 (4): 694 ~712.
correlation between denudation volume and sedimentary flux in [33]  HEJERI, S@ZER, R, 4F. PEECKTH AL E A AR
the Denudation-accumulation system: Examples from Minjiang 27 EHLE [J]. MRS IE, 2006, 52 (2): 215 ~218.
River Drainage system [J]. Acta Geologica Sinica, 2007, 81 SHAO Zhaogang, MENG Xian’ gang, ZHU Dagang, et al.
(3): 332 ~343. (in Chinese with English abstract) Formation mechanism of Seesaw type in Zanda basin, Ngari,

[25] BN, SHE . IRVTUE M OB A i s s RAE [T]. BAR Xizang (Tibet) [J]. Geological Review, 2006, 52 (2): 215
T, 2009, 23 (3) . 430 ~439. ~218. (in Chinese with English abstract)

WU Xiaoping, HU Jianzhong. Features of Neotectonic [34] X085, BARZA, A4k, . )1 VG w5 5 2 45 I 100 B b 1) T A
movement in the source area of the Minjiang river [ J]. [J]. HFR=:4, 2006, 61 (3): 249 ~254.

Geoscience, 2009, 23 (3). 430 ~ 439. (in Chinese with LIU Yong, ZHAO Zhijun, LI Cailin, et al. Formation of the
English abstract) Zagunao river terraces in western Sichuan Plateau, China [J].

[26] TRE, %, FEHER, 2. DU 53 ) A TR RS 1 Acta Geographica Sinica, 2006, 61 (3): 249 ~ 254. (in
Ew o [J]. M S22, 2006, 12 (4). 416 Chinese with English abstract)
~422. [35] sl , HSJRMI, AR, &5, B U DX A B b AR A 2 U8
WANG  Shubing, LI Yi, XIA Xionggang, et al. XHW B B [J]. o E M BT, 2013, 40 (5). 1531
Magnetostratigraphic study of lake sediments in Jiaochang, ~1541.

Maoxian county, Sichuan [ J]. Journal of Geomechanics, HAN Jian’ en, SHAO Zhaogang, ZHU Dagang, et al.
2006, 12 (4): 416 ~422. (in Chinese with English abstract) Characteristics of river terraces and formation of the Yellow

[27] MCt, RAIZR, Bur, S )10 )2 5 R Ak River in the source region of Yellow River [J]. Geology in
[J]. e 55 5=, 2011, 27 (3): 231 ~237. China, 2013, 40 (5): 1531 ~1541. (in Chinese with English
YANG Wenguang, ZHU Lidong, LUO Hong, et al. abstract)

Stratigraphy of Zhangla Loess in Western Sichuan Plateau and its [36] e, SREMF, ZEEAE. TR R R Zrg b i i R 4
Paleoclimatic change record [ J]. Geology and Mineral e FCpE A i SEWIRFGY [J]. BN, 2010, 30 (4):
Resources of South China, 2011, 27 (3): 231 ~237. (in 812 ~824.

Chinese with English abstract) LI Hailong, ZHANG Yueqiao, LI Jianhua. Meridional river

[28]  XIfAE, i 5E, Dreybrodt W, 4. U )JI| 3% Jp 45 46 ) JE 5K systems and ancient dammed lakes on the east margin of the
[J1. P EAEE, 1993, 12 (3): 185 ~191. Tibetan Plateau [ J]. Quaternary Sciences, 2010, 30 (4):
LIU Zhaihua, YUAN Daoxian, Dreybrodt W, et al. The 812 ~824. (in Chinese with English abstract)
formation of tufa in Huanglong, Sichuan [ J]. Carsologica [37] 2By gy /N, SN, . M E AR AR TR B b SR T Ak
Sinica, 1993, 12 (3): 185 ~191. (in Chinese with English S mce Rk [J]. hEBlE (D), 1996, 26 (4) .
abstract) 316 ~322.

[29] XAk, BT, R, & WIS - KK W EBETR LI Jijun, FANG Xiaomin, MA Haizhou, et al. Geomorphological

FE A A P SE [T]. ek, 2007, 28 (5):

and environmental evolution in the upper reaches of the Yellow



% 6 ERARI, A IR VLA B 5 U4 K i 3 B R AE A 881

River during the Late Cenozoic [J]. Science in China ( Series [39] WES, EEIG. Wi HEMEe [M]. doat: Bl
D), 1996, 39 (4): 380 ~390. 4, 1986.

[38] EBE. NP HEEHitmZ2 5588 (D], gt v E SHEN Yuchang, GONG Guoyuan. Outline of River Geomorphology
M Rl 24 Be , 2005. [M]. Beijing: Science Press, 1986. (in Chinese)
WANG Shubing. Study on the strata and environment of the [40] Maddy D, Bridgland D, Westaway R. Uplift-driven valley
Late Pleistocene in the Central western Sichuan area [ D ]. incision and climate-controlled river terrace development in the
Beijing: Chinese Academy of Geological Sciences, 2005. (in Thames Valley, UK [J]. Quaternary International, 2001, 79
Chinese) (1):23~36.

CHARACTERISTICS ANALYSIS OF QUATERNARY AND NEOTECTONIC
MOVEMENTS FROM SONGPAN SECTION, MINJIANG UPPER
REACHES, WESTERN SICHUAN

HAN Jian’ en"?, GUO Changbao" *>, WU Ruian', Ren Sanshao', XU Biao"’, Yang Zhihua'
(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
2. Key Laboratory of Neotectonic Movement and Geohazard , Minisiry of Land and Resourses, Beijing 100081, China;
3. China University of Geosciences, Beijing 100083, China)

Abstract: The Songpan section of the Minjiang River mainly refers to the section from the source of the Minjiang
River to Zhenjiangguan, which is located in the transition zone of the eastern margin of Qinghai-Tibetan Plateau and
Sichuan Basin, belonging to the source area of the Minjiang River. With complex topography and geomorphology,
strong neotectonic movements, development of Quaternary strata, various landform types, and frequently occurred
and large magnitude earthquakes, the study area is an ideal for studing the tectonic movements of Minjiang River
fault zone since the late Cenozoic era. Based on the previous research, through field geological survey and profile
measurement, the study focuses on the geomorphological characteristics of Zhangla Basin and Doujitai Basin, the
characteristics of Quaternary sediments like types, material composition and distribution, the river terrace features
of the main stream and tributaries of the Minjiang River in Songpan section are systematically measured and
studied. It shows that the neotectonic movements had a controlling influence on the evolution process of the
topography and geomorphology of the Quaternary Basin in Songpan section; Zhangla Basin and Doujitai Basin
formed during late Miocene and early Pliocene, with an east-inclined normal fault at the west basin-controlling fault
and a west-inclined reverse fault at the east. The basins formed in the process of “seesaw type” block movements
with east up and west down, and we named them the “seesaw type” dustpan-like basins. Broad valley and narrow
valley are alternately distributed in the Songpan section of the Minjiang valley ; many lacustrine strata developed in
the main stream and its tributaries, with dammed lakes as the sedimentary feature. 6 grade river terraces, which
mainly are eroded terraces and accumulation terraces, formed during the late Pleistocene to Holocene epoch, are
the main type in the Songjiang section of the upper reaches of the Minjiang River. The terrace series has the
characteristics of segmentation, and the width of terraces are different in different areas, which are obviously
controlled by neotectonic movements. The neotectonic movements in the upper reaches of the Minjiang River shows
the characteristics that the movements in N-S direction lie in narrow belt while those in E-W direction are different
in tilt-lift, which means the upper reaches of Hongqgiaoguan is overall a tectonic uplift area, with at least 3 times of
tectonic uplift; the tectonic uplift intensity in Doujitai Basin is stronger than that in Zhangla Basin. There might be
6 times of tectonic uplifts in Gami temple area, and the tectonic uplift intensity in Hongqiaoguan area is much
stronger than that in Zhangla Basin.

Key words; upper reaches of the Minjiang River; Quaternary basin; river terrace; neotectonic movement;

Minjiang fault zone



