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Fig.1 Geological map of Yanbian Group in Western Sichuan (modified after Li F H et al,1988)
(@):1—REH; 2 SHEB/ AR/ BOB 3 —FRRNESE A 5—FahRER S, 6B W2/ HENEE; (b) 1 —HE#; 22—
M ;3 — I 4Bl ;55— /NP 6— EBBEG:; T— KBRS s—ERRNKE 9B E; 10— A BAE; 11—RFEK
(a): 1—Kangding Group; 2—Huili Group/E’bian Gr.oup/Yanbian Group; 3—quartz diorite; 4—Suxiong Formation; 5—Neoproterozoic

granite; 6—overthrust fault/inferred fault; (b) : 1~—Kangding Group; 2—Huangtian Formation; 3—Yumen Formation; 4—Zhagu Formation;

5-—Xiaoping Formation; 6—Upper Sinian; 7—Lengshuiqing complex; 8—granodiorite; 9—{fault; 10—unconformity; 11—sampling locality
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Table 1 Geochemical analysis of basalts from

Yanbian Group

wm [CX107|CX108/CX109/CX109/CX109

BR5 9915*|9933* {9934~
-3 -1 -1 -3 -4

Si0O, |48.56(48.88|46.52|47.63(48.12(48.13(48.19(48.12

TiO, |{1.88[3.111.87|1.47 [1.39|1.99|1.86 | 2.00

Al,O; |13.74|11.84(13.79(14.82|14.99(12.59(12.39]12.59

Fe;O3 |5.50|7.34 |3.44|4.41(3.30|5.06|4.53]4.45
FeO |[7.17]8.07 |8.70|7.67 [8.42(8.75|9.91|9.87
MnO |0.22]0.29(0.27]0.22]0.20|0.19 | 0.21|0.21
MgO |6.40|4.07 | 7.64|7.94}8.26|7.49 | 7.56 | 7.62
CaO {9.09|6.65|10.33|8.82(7.18|7.78|7.19|7.43
NaO | 2.61|3.64|1.72(2.93|3.31{3.27}3.15]3.17
KO [0.75[0.38]0.80}0.21|0.48|0.46 |0.47 | 0.46
P,Os |0.220.51{0.23}0.18|0.16|0.33|0.33]0.30
H,Ot |3.38|3.44|3.46|3.36|3.50

CO; |0.21]1.44|0.56/0.30]0.12

total  |99.5299. 66|99. 33(99. 96/99. 43

LOI 2.893.91(3.19]2.87(3.07{3.43|3.99]3.97
La 8.26|18.0 | 8.02 } 6.18 | 5.86 [10.17|10.12|10. 32
Ce 20.3 | 44.9 | 20.4 | 15.5 | 14.4 |27.79|27.29|28. 25
Pr 3.08 | 6.81(3.18 | 2.36 | 2.23 |3.705|3.888|3.905
Nd 15.6 | 32.8 | 15.8 | 12.0 | 10.9 |20.05|19.96(19. 85

Sm 4.8419.70 | 4.65 | 3.51 | 3.32 |5.9626.009|5. 950
Eu 1.70(3.02 | 1.61 | 1.39 | 1.18 |2.291 2. 332}2. 325
Gd 5.8 | 10.5{5.27 | 4.17 | 3.73 |7.036|6. 924 (6. 799
Tb 1.03 1 1.91|0.98|0.74 | 0.68 |1.278|1.3631.270
Dy 6.75 | 12.2 | 6.36 | 5.12 | 4.47 {8.21318.207|7.994
Ho 1.45(2.41|1.29 | 1.06 | 0.86 |1.679|1.643|1. 633
Er 4.23 1 6.67 | 3.66 | 3.08 | 2.44 |4.455|4.461|4.225
Tm 0.60 | 0.88 | 0.50|0.44 | 0.33 (0.6320.630|0. 647
Yb 3.97 | 5.18 | 2.83 | 2.77 | 2.03 |3.962(3. 866(4.134
Lu 0.61 | 0.66 | 0.37 | 0.41 | 0.28 [0.579|0.5800. 589

A% 329 | 292 | 311 | 281 | 281
Cr 120 | 5.29 | 300 | 259 | 317
Co 35.9|34.2 | 39.5|42.9 | 37.8
Ni 47.114.29172.1(69.2|74.2
Ga 17.6 | 22.4 | 18.6 [ 18.3 | 17 [18.62[18.02(17.89
Rb 15.5|13.3 | 11.7 | 7.78 | 11.2 [6.511|5.510]5. 864
Sr 203 | 223 | 247 | 324 | 174 |192.9(206.2|214.2
Ba 159 | 475 | 255 | 62.4 | 109 |464.2449.8|463.1
Th 0.44 | 0.65 | 0.43 | 0.59 | 0.47 [0.527|0.537|0. 547
Sc 49.7139.0 | 48.9 | 46.6 | 45.9 {51.97153.47|54.76
Pb 5.41|4.11|6.02|7.03 | 3.30
U 0.15|0.19 | 0.13 | 0.17 | 0.07 [0.116|0.095|0. 077
Zr 126 | 289 | 136 | 91.4 | 83.7 |75.4984.25|82.35
Nb 6.4 | 11.5| 6.5 | 6.3 | 5.0 |3.990|4. 087 (4.138
Hf 3.69 | 7.49 | 3.66 | 2.56 | 2.36 |2.554]2.430|2.475
Ta 0.28 | 0.57 | 0.31]0.19 | 0.20 |0.7330.358]0. 387
Y 37.3 | 68.7 | 35.7| 28 |24.7 |41.97|42.58|43.54
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Fig. 2 Nb/Y-Zr/P,0;s classification on basalt of
Yanbian Group
®—3 1 # CX107-3~CX109-4 ARG ;B—K 1 F
9915~9934 = HE M
@ —Five samples from CX107-3 to CX109-4 in the table 1;
B —three samples from 9915 to 9934 in the table 1
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Fig. 3 SiO,-FeO* /MgO classification on basalt of
Yanbian Group
®—% 1% CX107-3~CX109-4 A #H & ;B—RK 1+
9915~9934 = HE
@ —Five samples from CX107-3 to CX109-4 in the table 1;
B —three samples from 9915 to 9934 in the table 1

Na AJ e R & —EWTH , AN B3 & A 0EKEA
B, SR FAME PR 2y 2 MR Nb/Y-Ze/P,Os HE
(Winchester et al. , 1976), i HAZREEANM T
RRZRAEX(E 2), H SiO,-FeO* /MgO El i —
K445 B M A BB X % A (Miyashiro, 1974), BT
AW ZRARERERTREZREX (E 3).
FHAZREASAR TR SBK, —RE 53
X107¢~98 X 107 * Z [a], i ## f CX108-1 i £ & &
T8 156X 107°, ZEM £ IT R BRI A 5 AL BT
SrEmmE (8 O, %% A M EE, B FHEEK
BB AR A RER . Eu B E AR RUT



808 R

%

H 2005 4F

P& 4 2 i 2 (Saunders, 1983). 9K /5 b X R &
(Saunders et al. , 1979; Bk ZE%%,2000; HUj#:4%,
200D RIS IMALBE X R A (TWMAES, 19D, M558
BTEE.BERTBIORHESTREZHH
2 (Sun et al. , 1989) , [ B, ZEBR KL B A b MEAL BC 43
B+ (B 4), A\ CX109-4 E CX108-1 i+ BEBAH
— B B AL B AR SR L E AR AL, A o B 2R
EFET, B4 a7 EARE, 7 La/Sm-
La [EfF (ES) , th 85 B 45 SRt A Ry .
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Fig. 4 REE distribution patterns on basalt of
Yanbian Group (normalizing data are Leedey’s Chondrite

from Wang Renmin et al. , 1987)
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Fig.5 Trace elements distribution patterns on basalt
of Yanbian Group '

(normalizing data from Wang Renmin et al. , 1987)

ZRRERAAME TR P &K CX107-3,
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Fig. 6 Identification diagrams of tectonic setting on

- basalt of Yanbian Group

(a):5] B Meschede, 1986; A 1 —HRIBEZTRE AT —RAB
BEZREMBANRZRE ;B ERBEPHFLRE C—RA
HIBER R AL IR R 2 5 D—IE % BV b X R A K 1l 31
ZRA; (B):5] 8 Wood, 1980; A—EH#FHZRE;B—EE
BEPHFAIRAZTRE  C—RARETRE; D—HMAR X R
& @K 1 % CX107-3~CX109-4 AR5 ; B—£ 1 # 9915
~9934 =AM

(a): Tectonic setting discrmination of Zr/-Y-Nb * 2 for basalt
(after Meschede,1986): A I —within plate alkalic basalt; A 1 —
within plate alkalic basalt and tholeiite; B—enriched middle oceanic
ridge basalt; C—within plate tholeiite and volcanic arc basalt; D—
normal middle oceanic ridée basalt and volcanic arc basalt; (b):
tectonic setting discrmination of Th-Nb/16-Hf/3 for basalt (after
Wood,1980) : A—normal middle oceanic ridge basalt; B—enriched
middle oceanic ridge basalt and within plate basalt, C—within plate
alkalic basalt; D—island arc tholeiite; @—five samples from
CX107-3 to CX109-4 in the table 1; M—three samples from 9915
to 9934 in the table 1

forE ), MR IT RN T N-BRIEFE TR A
(MORB) # 8 4 24 2 W§ % (& CX108-1 ¥ Nb,
Ta.Zr Hi X H AR5 B &) . 7£ N-MORB #5
HEALEL 3 B R b (B 5), KB F 3% 6 o K A X B 1%
EX.HRYBRIESGHETLH,FXHENT
FLRUTHETEZRAMING 2 X RS
(Keleman et al. ,1990), £ §% CX107-3.CX109-4
ERMN TafnR®, TRSZIVEF THEY
RIBRAX, SARMESNERAEFF.EZRERE
f (9915,9933,9934) o, B 8B ) Nb (# 4> Ta),
Zr HE 3%, BN T4 5 MBI L RARIE. 75
X R E G 3 5 A B B R Ze/4-Y-Nb = 2 & (B
6), BEREME N IR TFEFHEFELRER &
Th-Nb/16-Hf/3 Elfi# = (& 6b), E 4 % iRk iR
THPEZREX . MBIRTEFETRES S
IRHLBE R A I I KR .
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Fig. 7 CL images of zircons on basalt of Yanbian Group
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Table 2 SHRIMP zircon analysis on basalt from Yanbian Group
205Ph wpp | A
205Pb, 8} Th  |z2Th] 26Pb* e 207Ph * 207Ph * 206 P}y » -E 23
BRE | 6 | ox10m9)| (x10-9 e A b Mtk | gy | £ 23}5)8 % 231835 e
’ i (Ma) | 88 (Ma) | (%)
CX109-4-1.1 | 4. 10 119 110 0.95| 6.52 383 |+12{—1310(+1100{ 129 [0.0286| 34 | 0.241 | 35 [0.0611|3.10.090
CX109-4-2.1 0. 15 451 687 1.57| 48.7 762 |+19] 705 | +35| —8|0.0629] 1.7 | 1.088 |3.1|0.1255]2. 6|0. 846
CX109-4-3.1 | 1.51 110 111 1.04| 12.8 809 |+22| 740 {+160] —9 |0.0639| 7.8 1.178 |8.3[0.13372.9|0. 348
CX109-4-4.1 | 0. 04 825 52 0.07 248 1934|444(1924.6/+8.0] 0 [0.117900.45| 5.69 [2.7]0.3498|2.60. 986
CX109-4—5.1| 1. 43 215 204 0.98 14.1 469 [+12| 169 |£150|—1780.0494| 6.6 | 0.515 |7.1]0.0755|2.7|0. 384
CX109-4-6.1 | 0.15 551 8 0.02 175 2028|4+46| 1842 | £13 | —100.112640.69| 5.74 [2.7|0.3697|2.6(0.967
CX109-4-7.1 | 0. 25 482 526 1.13| 47.3 695 |+17| 691 | 436 | —1 |0.0625| 1.7 | 0.982 |3.1]0.1139|2.6|0.844
CX'109—4—8. 110.44 586 554 0.98| 62.5 752 |+19| 897 | +34| 16 [0.0690| 1.7 | 1.176 |3.1[0.1237|2. 6|0. 847
CX109-4-9.1 | 0. 45 1007 1068 |(1.10 117 817 |+£20| 855 | 30| 4 [0.06755 1.5 | 1.259 |3.0(0.13522.6|0.873
CX109-4-10.1| 0. 09 363 6 0.02 108 1910|444| 1847 | £13 | —3 [0.11291)0. 73| 5.37 [2.8|0.3449|2.7|0. 964
CX109-4-11.1| 0.17 569 9 0. 02 171 1929|444 1826 | =11 | —6 {0. 11160 0. 60} 5.37 [2.7|0.3488|2.6(0.975
B iR2 Y 1o, Pb. f Pb* 4 BIA R T E SRS R E AR BRERER 0.68%. (D EFE 4K IEFAXPb M & (H; (2) %% AR K Pb/

238U-297Ph/235Th — B HEAF IR B TE 5 (3) 3 3 4% A HE B 49 2°°Pb /238 U-2%Pb /2 Th — B4R IR X IE .

4 BEATHEK U-Pb i

AR BB X R FE A AR CX109-4 #1741
WE. BRMAESBEHRE BREMERT S, Z
EHITREA RS, B XA T F Ik RE%K
H5 TEM i —BHERIEE L TEME, £
Yy 0 R — 2 B R, R AT BB A% BB U1 OB A 0
0 30 T o) RRRERE . B T IR AT WA . B TR ST
HEAT BIAR & e 5T, LA E 55 A i Y AR 45 4 AR
BEHEZE R4S, 72 SHRIMP I L # 47 R A & W
R (Williams, 1998 ; K j% %, 2002) . K fl # A 5

TEMU4 # 417 Ma) 347 70 K (8] 49 4 18 & 1E , b A
SL13C4E# 572 Ma,U & & 238X 107 ) ir ERE MK
U.Th.Pb & &. 34K A Ludwig SQUIDL. 0
% ISPLOT &% . i 45 b7 F 527 Pb KR IE . B
MERBESIRERA lo. X TREENEAZ
1. 2~1.4 Ga), 4E R I /B 45 R A °Pb/**U $ifH,
TR ZENE A (1. 2~1. 4 Ga) , FR M EL
FRFPPh/ P BE (ST MAETRRZH) . K
TACE R 95 W BB EE .. AREA AR ECHE
15 7 T [ B 2 B b R 5 i BR 4 BE B 5T BT B F IR ET S
3% 58 X 45 71 SHRIMP U-Pb F# I € 7L U E
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Fig. 8 Concordia diagram of zircon U-Pb ages on basalt of Yanbian Group
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ZRREEAPEAZERARNZERR, BB
%7 50~100 pm, 7EFAMHR R (CL) EEH (B 7,
BEARWM. M F b B RARNEREE
W, AR T RS A%, Th/U t{EN 0. 98~
1.57(FE 2), B 5 X &L 4F (Rowley et al. , 1997;
Sue et al. ,1999; Hoskin et al. , 2000), P44 A 4
B M = 2°Pb /%4 U AL 88 K 782+£53 Ma(H
T BT Bk ) 85 A ORI R A, T G A VB A R 1 AR
BRERA,TRARRT XRE S AR
(E8b), A—FAHERBEHHNESHEA. &R
M5 88 &0, Th/U e 0. 02~0. 07 (%
2), B L R {9 AP iR 45 A $F1E (Bradley et al. , 1998;
Claesson et al. , 2000; Hoskin et al. , 2000) , =/~
R BIH A7 Pb/*Pb A ¥ 418 4 1837+ 14 Ma
(B 8a); AT RRAERE R HWENT
20 pm, B TR TR HATERNE E D,

5 Wik54E

BHHRHAZRTSAABNRIRE L
SR, B LR RA RN FHEB B AN
TESESGEMECE O HAETESER.
TEE TR B4 B A b, B A0 R BN IEH
HRRERHE, WA EE SN LRAERFE, 5
TE B F 905 2 #3555 X A M L (Saunders et al.
1979, ZREFTH Ti 5EPEZREF M YR
B, FIREE S B4R T IR X MIRIE . 85 A 4RI
I, R a A B AR AR R R S A, UL
AR AETE AT SUE B 2 H RT RE 32 B b ST ) R B R
R EAME¥ITEH, ZRAEATERSRBENERS
B RH & B A &R A, IR B R f CX108-1 o, 2

WEHMERABAR, RMZRESAERFE
fEi—g A E AL,

KT Eh B BT B, AR A9 R AL R TR R
BHE R T H o (EL%RE,198: FENE,
1988) . TL1H ¥l 4 (2003) F SR 4E % (2004) FI| F #8550
Figk A U-Pb R B IRERI AR B E AR KE
FERBENFBEIHRMNRER S HH 936+7 Ma
1 840+£5 Ma, FE G5 RAHZE I 100 Ma, A K T
ERBRMNEFRmA. EHFANTRSHPIESE
BRE MRS AR X, HERTREAREBEAFR.
A R H A SHRIMP Wl 5 4 88 45 R Ky 782453 Ma,
WRERK, W12 A& X R A A KR RER Bt R 7
800 Ma 7245 , 5 X 38 b #5553 B B BRI F—
H,MZREEAT~1.8Ga BRSERELEANE
BAAERNE EHG FHEHERERESL TH
R BB .

HEL, X FHFHEHEH o REENREER
AT R A5« — b g AR BT e o R A 3 ISR B (B
SE 45, 2002; Zhou et al. , 2002; 3018 W 45, 2003); B
— R Ry b 18 A (2= BR 4 4§, 2001, 2002a, 2002b,
2002c;Li et al. , 2002;Li et al. ,2003), ZEgREZ%
(2001, 2002a, 2002b, 2002¢) . Li et al. (2002).Li et
al (2003) MR 45 #h BRI F R Rl A2 R BT RHA R, B 77
% 860~750 Ma ¥y B A R G S B ol A b
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' Abstract
Basalts from the Huangtian Formation of the Yanbian Group, previously considered as ophiolite, were
formed in a back-arc basin environment as is revealed by this study on their geochemistry and trace elements
geochemistry. A SHRIMP U-Pb zircon age of 782453 Ma was obtained for the magmatism emplacement, and
an inherited metamorphic zircon age of 1837414 Ma was obtained. The metamorphic zircon age may represent
the metamorphic age of the basement in the Western Yangtze, which support the existence of a Paleoproterozoic

metamorphic basement.

Key words: Yanbian Group; basalt; SHRIMP; back-arc basin; Neoproterozoic
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