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1988; Yin A, 2000; Zhang K J, 2002; ¥4 & 3¢ &,
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Fig. 1

(a) Simplified tectonic map of Songpan-Ganzi Terrance, (b) Simplified geologic map of Mazicuo

quartz diorites, southern Songpan-Ganzi Terrane
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1—Zhagashan Formation; 2—Zagunao Formation; 3—Zhuwo Formation; 4—Xindugiao Formation; 5—Runiange Formation; 6—quartz

diorite; 7— Alluvial; 8—Bangong-Nujiang tectonic belt; 9—Ganzi-Litang tectonic belt; 10— Jinshajiang tectonic belt; 11—southern Kunlun-

Animaqen tectonic belt; 12—thrust fault; 13—attitude of schistosity; 14—study area; 15— sampling locations; 16— place name
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M7 2 L SCHR CAn X 8 456, 1996)

2.2 SHRIMP U-Pb 4 i 77 %
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MCH 58T Pk 1 58 45 19 UKL L JF FbR 45 41 TEM
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S (CL) BEAH F1 B J5 1) 85 41 SHRIMP U-Pb 43 4.
B 1 SHRIMP U-Pb [ {3 2 43 #7 7€ o [E #b 5 B} 2%
Bedb 5 Bs R4 0 SHRIMP 1 R 8 7 #4584 |58
B R rp AR HE RS A SL13 (4E R 572 Ma,
U &2 238X 10 °) K Ap & Frill A 5 i) UL Th K&
Pb % 4 (Black et al. ,2003), Fi TEM(4E#h 417
Ma) #F 47 4F 8 K IE . FF ah BCHE SR SQUID Al
ISOPLOT # {4 (Ludwig et al. ,2001,2003) # {7 &b
B S A AR 6 S5 P #EAT AL E SR P Pb/#0 U
AR HOMBCE A 950 B AR . PRI B
A gy e W g B 5 B b B 2 SRk
(Composton et al., 1984; Claesson et al., 2000;
Black et al. ,2003; 3K E&£4,2007),

2.3 Rb-Sr @I EFE# MR A E

AN A Rb-Sr A7 2 M 78 K H b 7w 7

5% i [R) 457 25 1 5 B 5% % 1) Tsoprobe-T #HL B i
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3.8X 107" g, J3 My i FE rh NBS987 A5 A il 5 45 5
3% Sr/% Sr=0. 71025320. 000006 (28) . 45 Rb-Sr
S 2R AR I8 % B ISOPLOT #7 #E #2 )% (Ludwig,
2003) AT
3 mhrSa Al

F PR A 5 N AR A R — L R R
o — MR BER B = AN A AR S . 0 PR
2~7 mm, i — KR BEARAE < 254, SR i
PIBE R A K A R 7~ 10 mm, &
5%~10% %, EEF YRS FHA 5046 ~60%,
PR A 10% ~20%, f 8 10% ~15% , f N £1 5%
~8%0 AREBE 3% ~5% M 100 ~3% s Hp bk
A HIAT S BT YR A KA A .
VAN = e S A SILV SR (o IE ST R AR

o i L
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505 % & K (4 Le Maitre et al. ,1989)

Fig. 2 K;O vs SiO, variation diagram for Mazicuo

quartz diorites, southern Songpan-Ganzi Terrane (after

Le Maitre et al. ,1989)

FLPCRE G N K A R SO, & B TE 58. 56 % ~
63.10% ZE(F 1D, Na,O+K,O FENT5.92%
~6.28%,K,0/Na,O [N 1. 31~1. 8245 A fk
27 A o ) B BT AL L BLER 2 AR BUTE 1. 75~ 2. 46
Z[a] . 7F Le Maitre £Z£(1989) f) K, O-Si0, 5 & 56
FER EAL T S S A A X 2 R T
PR A e NS B = RS B ME AR AR . A AL O,
SR L F 14, 60% ~ 15. 24 % 2 [A] . 45 4 F1 45 %L
(A/CNK)H 0. 80 ~0. 89, A/NK 4§ 5 # 1. 79 ~
2.022Z |8] , 7 LeManiar 28 (198 9) f) 48 11 A1 48 % K
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Table 1 Petrochemical composition data for Mazicuo quartz diorites, southern Songpan-Ganzi Terrane
(major: %, trace element: X107¢)

5 MZH1 MZH2 MZH3 MZH4 MZH5 MZHS6 MZH7 MZHS8
Si0, 62.25 63.10 61.12 58. 96 58. 56 59.59 59. 47 60. 44
Al, Oy 14. 86 14. 60 14. 96 14.76 15. 24 15.16 14.8 15.16
TiO; 0.57 0.66 0. 60 0.62 0.51 0.49 0.65 0.61
Fe, O; 1. 49 1. 69 1. 41 1.82 1. 56 1.58 1.48 1.58
FeO 3.85 3.47 4.12 5.16 4.32 5.18 4.97 4.37
MnO 0.10 0.10 0.16 0.17 0.16 0.16 0.15 0.14
MgO 2.73 2.20 2.88 3.32 3.16 3.05 3.09 2.74
CaO 5.22 4.91 5.56 5.72 6.07 5.65 5.56 5.51
Na; O 2.39 2.16 2.38 2.02 2.38 2.35 2.71 2.43
K. O 3.53 3.71 3.72 3.68 3.65 3. 86 3.54 3.85
P2 05 0.15 0.2 0.2 0.19 0.17 0.21 0.16 0.2
ek 2.40 3.07 2.74 2.51 3.26 2.58 2.90 2.56
B 99. 54 99. 87 99. 85 98.93 99. 04 99. 86 99. 48 99. 59
La 18.7 23.4 23.6 20.9 19.7 38.9 19.5 36.7
Ce 32.8 40.1 40.9 37.6 34.7 68.3 34.3 63.4
Pr 4.09 4.99 5.13 4. 85 4. 47 8.02 4.39 7.54
Nd 16.3 19.2 20.0 18.8 17.5 29.3 17.5 27.6
Sm 3.55 4.19 4. 34 4.15 3.90 5.22 3.70 4. 99
Eu 0.56 0.67 0.75 0.62 0.58 0. 84 0.56 0. 80
Gd 3.25 4. 14 4.16 3.95 3.51 4.71 3.38 4.51
Tb 0.51 0.61 0.62 0. 60 0.59 0.71 0. 56 0.70
Dy 3.14 3.65 3.82 3.49 3.42 4.13 3.42 4.06
Ho 0.66 0.77 0.79 0.71 0.71 0.83 0. 70 0.83
Er 1. 93 2.20 2.26 2.11 2.05 2.38 2.02 2.33
Tm 0.29 0. 35 0. 36 0.32 0.32 0. 36 0.31 0. 36
Yb 1. 96 2.29 2.34 2.16 2.13 2.36 2.06 2.35
Lu 0.32 0. 37 0.38 0.35 0. 34 0.38 0. 34 0.38
Y 16.9 20.0 20.4 18.7 18.4 21.7 18.2 21.1

> REE 104. 96 126.93 129. 85 119. 31 112. 32 188. 14 110. 94 177.65
2Ce/2Y 2.62 2.69 2.70 2.68 2.57 4.01 2.58 3.85
o0Eu 0.49 0. 49 0.53 0. 46 0.47 0.51 0. 48 0.51
Rb 60. 1 74.0 78.7 72.0 69. 8 85.9 65.8 81.6
Cs 4.01 11. 35 17.47 13.30 9.93 19.62 7.27 14. 84
Ba 651 832 875 801 775 950 750 904
Th 4.6 6.2 6.6 5.9 5.8 7.3 5.4 6.7
Ta 0. 95 1.20 1.25 1.17 1.04 1.47 0.97 1.29
Nb 5.71 7.82 8.21 6.96 6.32 10.12 6.01 9.31
Zr 86 108 108 104 98 119 94 112
Hf 2.1 2.6 2.6 2.5 2.4 3.0 2.2 2.8

fift BT AR FRAE R A X (F 3. BIERRE. %A
B K e HLE A (3. 53 % ~3. 86 %) VB 45 (4. 91 % ~
6.07%) FT 48 (14, 60% ~ 15. 24 %), #4 1f F1 45 %k
(A/CNK<1. 05) f I W R AIE » I H A4 35 i 5 A
N FIHE A7 A 2R T RUAE B9 5 % 41 (Chappell
et al., 1992; Chappell, 1999 ); fF Batchelor %
(1985) 1 Ri-R., Z BHE T &I v 48 S #0% A G 3))
WP G AL s X (E 4

BN A I B £ 00 F B AL, X REE {Uh

104,96 X 10 ¢ ~188. 14 X 10 °, 2 Ce/ 2 Y 24k F
2.57~4. 01 Z A1 (& 1), iy 70 2 BROBL A7 A 1 AL
b £ A b JR AR A B A AL L OEu AE 0. 46~0. 53 Z
&), J& Eu 5 #i 8 (& 5),

1E Pearce Z£(1984)) Rb -(Yb+Ta) .Rb -(Y
+Nb) \Ta-Yb Fl Nb-Yb i 50 2 4y it 2 85 K 51] [&]
fife b B B vE A IR B X B 6) e Bt 1%
A7 SN S Y 3 R AR 7 R AR 5 R B AR i a2
( Forstesetal. , 1997 ; Kampunzuetal. ,2003) , {&
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05 0.6 07 08 09 1.0 1.1 1.2 1.3
A/CNK Fig. 5 Chondrite-normalized REE patterns for Mazicuo

B3 ARSI PO R R I A A RN R A
A/NK-A/CNK K| f# (## Maniar et al. ,1989)

Fig. 3 A/NK vs A/CNK Plot for Mazicuo quartz
diorites, southern Songpan-Ganzi Terrane (after Maniar
et al. ,1989)
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% B0 B T E f# (J& Batchelor et al. ,1985)
Fig. 4 Rl vs R2 multicationic diagram for Mazicuo

quartz diorites., southern Songpan-Ganzi Terrane (after
Batchelor et al. ,1985)
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granite; 3——postcollision uplift granite;

granite; 5-—anorogenic granite; 6-—syncollision granite;

postorogenic A-type granite

G ER BROBL B A A o ALk & B (B 7D BB T
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(BRI 47 s I AS R B2 BE b W 88 KL Rb, Th, Ce I
Sm, 1fii Ta Nb.Zr Hf Fl Ti WAHX}FE 4L, B8 Tk
R AE &< 7 19 BE 43 i £6 4 fiE ( Thompson, 1982)
JEHJE Ta F1 Nb (3046 & B P R 1 4 55 9 A ]
A BRI

Songpan-Ganzi  Terrane

,1989)

quartz diorites, southern

(chondrite data from Sun et al.

Lr LTI AU A 9N K%}%Fﬂﬁ%iiﬁ ib)
T Y PR AL B AE B o &R 51 H Bl o0 R R 1 o
FHAE 5 5 SRR B e 26 B

4 g SHRIMP U-Pb 4%

B Ry B AR OB AR IE T 50~200 pm
Z 1) B3 R D35 50 B 1) A b B8 AR A A B T LV [
KBS B B RGBS R B A 25 A 38—,

e IR DR 1) A A 0 B T DL (L 8D

PR A N (FE 5 MZTW D 19 85 A1
SHRIMP U-Pb [6] fi; & 73 Hr 45 R W& 2. &£ 7]
A1, U.Th 1 Pb 4 & 4 45 4L F 191 X 10°° ~926
X107° 139X 1075~ 1175 X 10" ° f1 5. 74 X 10~° ~
28.3X 10 °Z [a] , HAB B, XF )iz E’J’fiEfﬁﬂff&Z—zfcl’él
Gk, = F B IEM L R84 Th/U HLEA
0.45~1.31, KM & éﬁ%*ﬁﬁﬁﬂﬂ%ﬂw%ﬂ:%%
fiE (Hanchar et al. ,1993;Sue et al. ,1999; Claesson
,2000) ,

BB AW 24 DR Y & AR PL/* U
OSPh/AEU ML (R 9, Hrp g A P Ph/*0 U
AR ERAE HAE 207, 945, 3~228. 045, 0 Ma Z[i],
INACES W E 22142, 0 Ma(MSWD=1. 4) (|
9,10) i AR i 7R F POHE A B I A AR B AR
i =&,

5 4% Rb-Sr ##

BB A ALK A FE S MZTW2) 1 8 {4
4% Rb-Sr Al R 45 5L W3 3. Rb.Sr ()& &
A5 F 49, 0554 X 10 ~ 69. 8618 X 10 ° Al
104. 6082 X 10 ~585.0892X10 & ,% Rb/* Sr

et al.
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Fig. 6 Trace element discriminating diagrams for Mazicuo quartz diorites, southern Songpan-Ganzi
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Table 3 Whole-rock Rb-Sr isotope data for Mazicuo quartz diorites, southern Songpan-Ganzi Terrane

S Rb (X1076) Sr (X10~%) STRb/% Sr 87Sr/86Sr <C25> (87Sr/%8Sr) |
MZTW2-1 49. 0554 585. 0892 0.2426 0.708403 <<16=> 0.707640
MZTW2-2 45,4581 211.8778 0.6208 0.709524 <<16> 0.707573
MZTW2-3 69.4142 247. 8423 0.8104 0.709954 <<16> 0.707407
MZTW2-4 44,7294 261.5183 0.4949 0.709161 <<20> 0.707605
MZTW2-5 55. 7880 223.5476 0.7221 0.709801 <<11> 0.707531
MZTW2-6 69. 8618 301. 0370 0.6715 0.709727 <<08> 0.707616
MZTW2-7 67.5435 222.4935 0.8784 0.710308 <<29> 0.707547
MZTW2-8 43.6651 104. 6082 1. 2078 0.711271 <<18> 0.707475

¥ Sr/% Sr HAE A T 0. 2426 ~1. 2078 F1 0. 708403 IO 4018 0 T A K s 4 5 Rb-Sr 25 I 2R 4R 3% L 1]

~ 0. 711271 Z [a], " Sr/* Sr), W % & F 11,8 ANFE S A5 A L) Rb-Sr 55 i 28 4 56 Pk 4 4, H
0.707407~0. 707640 Z 4] (3 3,E 11). SERTZRAE WS R 207. 02,0 Ma(R=0.9979), 3
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Fig. 7 Primitive mantle-normalized trace element

spidergrams for Mazicuo quartz diorites, southern
Songpan-Ganzi Terrane ( primitive mantle data from

Thompson, 1982)
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Fig. 8 Zircon CL images for Mazicuo quartz diorites, southern Songpan-Ganzi Terrane
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Abstract

The Mazicuo quartz diorites is located at southwest of the Xainshuihe fault, southern Songpan-Ganzi
Terrane. The quartz diorites demonstrate high potassium (3.53% ~3.86%), Ca-rich (4.91% ~6.07%),
low Al content (14.60% ~15.24%, A/CNK=0. 80~0. 89) and total rare earth elements (REE). Light
rare earth elements (LREEs) are enriched but slightly Eu depleted, with whole rock (¥ Sr/% Sr), =
0.707407~0. 707640 implying that the Mazicuo magma origined from crust-mantle mixed melting or partial
melting of lower crust. The Mazicuo quartz diorites belong to lower crust-remelting I-type high-potassium
calc-alkaline granite series. The trace element diagrams for discriminating tectonic environments indicate
that the Mazicuo quartz diorites resemble volcanic arc granites. The enrichment in Rb (60, 1 X10 °~85.9
X107°%) and Cs (4. 01 X 10 °*~19. 62 X 10 %), and high K;O/Na,O (1. 31 ~1. 82) ratio suggest that
biotite-rich sources are responsible for the Mazicuo magma. The zircon SHRIMP U-Pb age of 221£2. 0 Ma
(MSWD=1. 4) shows the intrusive age is Late Triassic, while the whole-rock Rb-Sr age of 207£2. 0 Ma
may indicate the quartz diorites uplifted at late Late Triassic. The Mazicuo quartz diorites might form in
Late Triassic back-arc tectonic background and derive from crust-mantle mix melting resulting from

diapiric uplifting of lithospheric mantle magma.

Key words: Songpan-Ganzi terrane, Mazicuo quartz diorite, zircon SHRIMP U-Pb date, Rb-Sr isotope





