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Abstract: Basic intrusive rock masses are extensively developed in Bogda orogenic belt, and their origin is of great significance to
the correct understanding of the geodynamic background of this area. In this paper, the authors studied systematically petrology,
geochemistry and zircon U—Pb geochronology of gabbro in the west of Bogda orogenic belt, in order to discuss their petrogenesis
and tectonic significance and then to provide a basis for solving geological tectonic evolution of Bogda orogenic belt.
Petrogeochemical analysis shows that their SiO, values range from 48.08% to 51.03%, and ALK values range from 3.09% to 4.39%
(less than 5%), and that they are rich in CaO (6.87%—11.41%), and depleted in ALO; (12.59%—18.49%). The MgO values range
from 3.78% to 7.66% , Mg =31.75— 65.73 (47.03 on average), and A/CNK=0.60— 0.80, indicating that the rocks belong to
metaluminous intermediate K calc-alkaline rock series. The analysis also shows that they have low REE (36.30x10°—147.72x10°),
with no obvious fractionation between light and heavy rare earth elements and between heavy rare earth elements. They are
obviously depleted in Th, Ta, Nb elements, with no obvious loss of Ti and slight enrichment of U element, showing the
characteristics of continental rift magmatism. According to the relevant diagram and the ratio of trace elements and rare earth
elements, the gabbro magma probably originated from depleted lithospheric mantle, with the contamination of the crust; their
differentiation evolution degree was low; they experienced higher degree of partial melting of the original phase spinel peridotite,
and were formed in the intraplate rift environment. Moreover, gabbro LA—ICP—MS zircon U—Pb dating results show that the
formation age is (305.0+1.6) Ma, suggesting the late period of the Bogda rift volcanic activity in late Carboniferous. All these data
indicate that the west of Bogda rift underwent a conversion from the overall extension stage to the confined extension stage. The
analysis of regional geological data shows that there existed a large rift evolution related to magmatism during Late Paleozoic (Early
Carboniferous— Early Permian), and the orogenic belt was developed on the basis of rifting, with its formation related to the

northward subduction of the Junggar—Turpan—Hami block driven by the Kangurtag Ocean.
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Fig.1 Structural location (a) and simplified geological map(b) in the Bogda orogenic belt
1—Alluvium; 2—Moraine; 3— Alluvial-proluvial material; 4—Qijiagou Formation; 5—Member 3 of Liushugou Formation; 6—Member 2 of Liushugou
Formation; 7—Member 1 of Liushugou Formation; 8—Basalt; 9— Dacite; 10- Rhyolite; 11— Tuff; 12— Volcanic breccia; 13— Study area; 14— Aksu River;
15—Diorite; 16—Diabase; 17—Gabbro; 18— Fault; 19—Geological boundary; 20—U—Pb age sample; 21—Sampling location and its number
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Fig.2 Field photo and crossed nicols photographs of gabbro in Bogda orogenic belt
a—Field photo of grayish black gabbro; b—Polarized photo of grayish black gabbro; c—Field photo of dark green gabbro; d—Polarized
photo of dark green gabbro;Cpx—Clinopyroxene; Pl-Plagioclase; Hbl-Hornblende ; Chl—Chlorite ; Pmp—Pumpellyite ; Mt—Magnetite
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Fig. 3 Zircon U-Pb concordia diagram (a) and averaged age (b) and cathodoluminescence (CL )images (c) of gabbro(SGCG-23)
from the west of Bogda orogenic belt
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F1 BRKELFAERIFRKE (SGCG-23) LA-ICP-MS A U-Pb F 5 45R
Table 1 LA-ICP—MS zircon U—Pb dating results of gabbro(SGCG-23)from the west of Bogda orogenic belt
A JUER B /107 [Ehrz LB F#Y/Ma

' Th U Pb/Pb 1o PbAU 1o Pb/U o Pb/Pb 16 Pb/PU 1o *Pb/U o
SGCG-23-1 113 138 0.82  0.0544 0.0026 0.3631 0.0125 0.0485 0.0013 3149 52 3020 6.6 3014 32
SGCG-23-2 104 202 0.52 0.0533 0.0029 0.3566 0.0127 0.0488 0.0012 311.8 85 3072 9.6 3049 4.1
SGCG-23-3 129 311 042 0.0431 0.0018 0.3546 0.0132 0.0485 0.0016 3047 62 3084 56 301.8 34
SGCG-23-4 77 145 0.53 0.0533 0.0021 0.3589 0.0114 0.0479 0.0010 3093 2.1 3183 142 3031 6.0
SGCG-23-5 71 102 0.70 0.0496 0.0022 0.3568 0.0124 0.0487 0.0011 308.1 7.5 3053 10.7 308.6 2.6
SGCG-23-6 85 164 0.52 0.0492 0.0033 0.3604 0.0122 0.0487 0.0015 2923 22 3045 6.1 3020 44
SGCG-23-7 129 315 041 0.0513 0.0019 0.3619 0.0141 0.0485 0.0011 302.7 8.0 3112 10.8 3066 6.4
SGCG-23-8 130 282 0.46 0.0486 0.0021 0.3597 0.0124 0.0480 0.0010 305.0 7.8 3041 121 3072 3.1
SGCG-23-9 103 218 0.47 0.0510 0.0022 0.3507 0.0131 0.0504 0.0013 300.1 46 3176 94 303.0 42
SGCG-23-10 108 220 0.49 0.0514 0.0017 0.3538 0.0124 0.0496 0.0012 307.1 85 3025 81 3021 4.0
SGCG-23-11 74 129 0.57 0.0454 0.0018 0.3605 0.0121 0.0505 0.0011 3049 25 3020 102 3074 3.6
SGCG-23-12 88 108 0.82 0.0457 0.0020 0.3594 0.0126 0.0498 0.0009 3060 7.8 3088 93 3032 54
SGCG-23-13 88 212 041 0.0514 0.0024 0.3596 0.0123 0.0493 0.0011 3012 102 3042 10.8 3044 3.7
SGCG-23-14 281 500 0.56 0.0460 0.0016 0.3510 0.0112 0.0494 0.0009 2971 74 303.8 8.1 3050 54
SGCG-23-15 173 401 0.43 0.0535 0.0018 0.3595 0.0111 0.0492 0.0007 3056 7.6 3067 82 309.8 4.4
SGCG-23-16 133 322 041 0.0496 0.0020 0.3529 0.0119 0.0500 0.0011 2949 109 3065 11.1 3043 28
SGCG-23-17 76 145 0.52  0.0455 0.0025 0.3575 0.0118 0.0498 0.0011 3124 1.2 317.8 103 303.1 3.7
SGCG-23-18 98 208 0.47 0.0515 0.0019 0.3593 0.0113 0.0495 0.0008 305.6 85 3025 97 3036 4.1
SGCG-23-19 91 217 042 0.0453 0.0016 0.3511 0.0116 0.0494 0.0007 3167 6.6 3130 79 303.1 32
SGCG-23-20 315 670 0.47 0.0501 0.0017 0.3658 0.0123 0.0498 0.0007 2982 5.7 2940 62 3067 42
SGCG-23-21 163 345 0.47 0.0515 0.0018 0.3560 0.0124 0.0497 0.0008 2908 52 3012 93 307.6 49
SGCG-23-22 220 513 0.43 0.0415 0.0020 0.3501 0.0125 0.0497 0.0009 2949 53 3013 56 3090 3.7

36.00) . [H 25 15 50 ST 45 5 (16.36~42.46, ¥1{H 26.90~
27.00) , A FE A AR H BRI £ (C) FEE A (Ne) Fnife
S FRRIE—2, FInT I, SZIR SV E R SR
DX 5 A SR MEBR TS Bt 5 R4, 4
HAbh A R R R 51
422 X BMFAE

IR MR A oo R & e am Ak (% 2)
H: ¥ REE, Y LREE Ml ¥ HREE ) & & 43 %] N
36.30x10 °~147.72x10 (4 {H 80.96x10°°) , 25.77x
107°~108.46x 10 ° (#J {H 60.23x10°°) , 8.57x 10~
29.26x10°(#{H 20.73x10 °) , LREE/HREE 4 2.33~
3.94 (#4918 3.02) o i 0 BRokE B A A oE AL Tic 43
K & s (E 5a) , 5 E- MORB ! % i & A 1)
(Middlemost, 1994) , £ 728 {5 h — 3, M ARG mE
AL, 44 1 (LREE) AHX $ % + (HREE) & 4§,
Fs EATTRTREA [RIVRTEE AL R 7= 4 5 eAh, £ A T R
FUAE : (La/Yb)w N 1.67~3.36(34{#H 2.40) , (La/Sm)y A

1.18~1.75 (¥l 1.41) , (Gd/Yb ) K 1.00~1.53 (¥1#
1.37) , R ER L Z 8 DL TR A
16 894348 3 72 (Eby, 1992) . BR A 5 AKSH—
63 4 PR M B B Y 1F Eu S+ 8 (0Eu g 1.22) , H
ABE S ) Bu 52 % 800 2 (0Bu 4 0.93~1.10) , 7]
REHE /R A K LA 5 I S B, IR 8 S e T Ak
i AR P A A A KA R4 B A T O AR
AR 45,2005) . X5 X AR LG
VA2 (Cal) 25 B DA S Ak s L AR B
i - TE 43 il 26 B AR — 3 (Boynton et al., 1984 ; F4R
HAE,2006; T4 o5, 20105 JH A A, 2015; % 71
K245, 2016) , HLAT 52 H + 5 45 B HC o0 il 2R R
TR ICE Jy I, 2 2 DA SRR G R IR s b b v Ak
ik I & (18] 5b) i 7k 5 E-MORB & % it A AL (48
AR, 2011) , X I HER A i e R B — 3K
(oA i 2, BLIRNRCA S A = W peAiE , HLY & 4k
Rb.Ba. U K% K& F ¥ AICE (LILE) , X 7
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2 ERZEBELFEAREREEETER (%) MERBELTRA0)DHER

Table 2 Major (%), rare earth and trace elements (10°) analyses of gabbro from the west of Bogda orogenic belt

SRFEHb =N o8] ] 52 53]
Pl g5 SGCG-09  SGCG-23  SGCG-25 HG-11 HG-37 AKSH-21 AKSH-63  AKSH-75
Si0, 4931 50.83 50.58 50.11 50.28 50.88 48.50 48.08
TiO, 0.81 1.74 2.94 1.19 0.88 131 1.13 0.92
AlLO; 16.96 13.27 12.59 15.35 17.43 15.91 15.34 18.49
Fe,O; 1.75 4.66 452 2.03 2.64 3.32 227 1.71
FeO 5.54 10.30 9.63 6.63 6.00 7.09 7.30 5.92
MnO 0.14 0.28 0.25 0.16 0.14 0.16 0.18 0.13
MgO 7.66 3.78 4.10 6.79 5.45 5.12 7.39 6.15
CaO 11.41 6.87 7.75 10.09 8.64 9.17 10.42 9.34
Na,O 2.78 3.42 3.51 3.22 3.50 3.17 2.82 3.25
K,O 031 0.95 0.88 0.53 0.66 0.46 0.79 0.82
P,Os 0.10 0.35 0.38 0.13 0.12 0.20 0.12 0.18
LOI 3.10 2.79 2.16 2.98 2.97 2.58 3.14 423
Total 99.87 99.25 99.30 99.21 98.70 99.37 99.39 99.22
Mg’ 65.73 31.75 34.78 35.22 43.21 47.52 58.51 59.51
FeO" 7.12 14.49 13.70 12.23 11.13 10.08 9.34 7.46
A/CNK 0.66 0.69 0.60 0.62 0.67 0.71 0.63 0.80
A/NK 3.45 1.99 1.87 261 2.69 278 2.79 2.96
Cr 276.76 18.71 59.00 45.94 51.77 55.17 170.91 231.00
Rb 5.63 13.28 14.05 17.10 16.19 7.14 11.56 8.34
Cs 0.16 0.11 0.14 0.27 0.38 0.21 0.34 1.34
Sr 225.28 260.29 200.64 228.79 259.87 350.13 247.48 556.38
Ba 97.32 390.90 229.70 80.74 91.25 148.20 108.58 135.99
\Y 163.11 246.89 405.18 304.15 28433 445.66 207.09 185.95
Sc 31.81 32.43 33.53 30.91 31.56 35.84 36.65 29.71
Nb 1.54 3.36 5.57 8.87 8.69 233 1.87 4.14
Ta 0.10 0.20 0.32 0.53 0.62 0.14 0.12 0.24
Zr 64.51 97.55 223.60 294.09 261.72 80.15 77.62 76.63
Ti 4875.13 1044029  17654.08 16565.98  16246.45 7862.44 6754.57 5532.19
Hf 2.14 3.25 6.25 7.28 6.89 232 2.49 1.72
U 0.18 0.58 0.58 0.45 0.58 0.24 0.13 0.30
Th 0.57 2.06 1.53 121 0.85 0.69 0.36 0.66
La 4.85 13.41 12.19 17.79 16.96 7.52 7.11 6.17
Ce 8.73 24.94 27.84 36.61 33.88 14.10 9.62 12.78
Pr 1.43 3.76 4.09 6.39 5.80 2.08 2.48 1.70
Nd 771 19.37 22.39 34.76 27.41 11.05 13.21 9.05
Sm 223 4.82 6.32 9.48 8.70 2.84 3.71 236
Eu 0.82 1.62 1.97 3.44 2.95 0.99 1.58 0.85
Gd 2.44 478 6.79 10.26 9.87 3.05 430 239
Tb 0.44 0.76 1.19 1.75 1.46 0.49 0.75 0.39
Dy 2.64 4.43 7.11 10.44 9.83 2.94 439 225
Ho 0.61 0.95 1.55 2.26 1.60 0.64 0.95 0.48
Er 1.84 2.79 4.47 6.61 6.18 1.89 2.67 1.39
Tm 0.29 0.42 0.66 0.95 0.85 0.28 0.38 0.20
Yb 1.96 2.69 420 6.04 5.56 1.75 2.39 1.26
Lu 0.32 0.43 0.65 0.96 0.74 0.28 0.36 0.20
Y 18.23 29.81 31.43 66.73 64.41 21.14 22.08 15.55
Y REE 36.30 85.19 101.41 147.72 131.79 49.91 53.91 4148
SEu 1.08 1.04 0.93 1.07 0.98 1.04 1.22 1.10
(La/Yb)x 1.67 3.36 1.96 1.98 2.06 2.89 2.01 3.30
(La/Sm)x 1.37 1.75 1.21 1.18 1.23 1.66 121 1.64
(Gd/YDb)x 1.00 1.43 131 1.37 1.43 1.40 1.46 1.53
La/Ta 48.50 67.05 38.09 33.57 27.35 53.71 59.25 25.71
Th/Ta 5.70 10.30 4.78 2.28 1.37 4.93 3.00 2.75
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3 HRRIXELFARIEKE CIPWIRET Wit HER
Table 3 CIPW standard mineral analyses of gabbro from the west of Bogda orogenic belt

KA =AM B B 52 5]
FE AT WK MLk MK
P SGCG-09 SGCG-23 SGCG-25 HG-23 HG-43  AKSH-21 AKSH-63 AKSH-75
Q 0.00 5.29 5.28 263 241 3.52 0.00 0.00
An 33.99 18.70 16.48 18.18 2124 28.74 27.92 35.20
Ab 24.27 30.02 30.55 3338 32.32 27.74 24.78 28.95
Or 1.91 5.84 5.36 484 397 2.80 4.83 5.11
Di 19.20 11.90 16.94 16.06 15.83 13.86 20.26 10.02
Hy 10.49 16.98 11.98 1461  15.05 15.63 7.25 5.15
ol 5.69 0.00 0.00 0.00  0.00 0.00 9.02 10.69
1l 1.60 3.43 5.76 543 531 2.57 222 1.84
Mt 2.62 7.00 6.75 348 3.63 4.66 3.42 2.61
Ap 0.23 0.85 0.91 14 023 0.47 0.29 0.44
Total 100.00  100.01  100.01 100.01  99.99 99.99 100.00  100.01
AL A 3.20 12.98 12.86 5.26 8.48 8.78
11.86  9.06
PORHCAD 56.97 41.58 39.53 44.54  48.47 54.02 49.05 60.48
DI/ 4840 26.18 41.15 41.19 40.85 387 34.06 29.61 34.06
SICIH S5 450 42.46 16.36 18.11 17.93  23.21 26.75 35.94 34.45
ARFE 2D 1.24 1.56 1.55 1.54  1.48 1.34 1.33 1.34
Ta Nb . Ti % 5358 0 % (HFSE) , Fifi SiO, & &3 1999)
Ay TR TR A . o, EEE AR Sk
JGZE Rb . Ba 1Y & &40l 4 5.36x10°~19.34x10 1 S v
80.74x107°~390.90x 10, EE F#ILE Ta Nb IS 5.1 HRME

4354 0.10%10°~0.62x107° . 1.54x 10 °~8.87 %
107, e EL g vy 5 M N 2 A 1 RFE (Han et al.,

5T X FE A A B AR Y Si0, 75 12 (48.08%~
51.03% ) F14 7 (K.O+Na,0) & 1 (3.09%~4.39% ) ,

7
LN
o (a) 3 (b)
I HK EHE/ I
15 ERE T o
[ 51
L ElS RS EkE
2 I HHE e , 8
e N lr:ILv:_ne 5 4
< i KA 0 - -~ e %
o 97 witw/\ —kaY - =
2 — g v 3t
S I en /T ter s
Q 6t kL R\ 7
%S | K 2+
/4
< I 1E 1
3} /“% K ]{3 lﬂtl’l—%
W] Wk| # 1
[ ’*‘q ol I R {540 5 BE) 51
B o
O . 4 1 . 1 il 1 5 1 i 1 0 i L L L L 1 1
30 40 50 60 70 80 90 40 45 50 35 60 65 70 75 80
Si0,/% Si0,/%

P4 ks o LA 7Y BOBE A A0 R 9 R

a—TAS 4325 E U &I Ewart, 1982) ;b—Si0,—K.O lfift (i &I Davies et al., 1987)

Fig. 4 Discrimination diagrams of rock series for gabbro from the west of Bogda orogenic belt
a—TAS classification map (base map after Ewart, 1982); b—Si0,—K,O diagram (after Davies et al., 1987)
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La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

RbBaTh U K Ta NbLa Ce Sr Nd P Zr Hf SmTi Y Yb Lu

Pl 5 i A LY DY BRI A A LT R BRORE B A AR AL ISC 7 6] (a) RV T 3R BRI A v AL 1 99 4] (b)
(a.b¥E Sun et al., 1989)
Fig. 5 Chondrite—normalized REE patterns and primitive mantle—normalized trace element spider diagram of gabbro from the west
of Bogda orogenic belt (a, b after Sun et al., 1989)

ERARRNFE BUE (A/CNK) 24 0.60~0.80 , Ja& 1R i o A
LIRS A R (5 JEIR YL AE T, W iR A 2B
JoHE 2 51)) . H Y REE MR A, M4 LREE %
HREE & 4, B W + 2 [0 DL R R 1+ N3 18
ANER S e o3 i Mo i, JCRH B Bu S8 5 HL o
JLE T Th. Ta Nb K B 78 . Ti TR 7 H A
DL UTTR MR 4, SHAE IR 1L ikl
T R A R e R A A R R R 0 4
TE L) 2R T A3 AR (2 07 55, 20155 TE IR AT
,2015) , HRRE A A 3G Sl Fe i ( AR 555,
2006; AR B R A5, 2011) , S8 7R 18 52 3K ) B A R T
(Zindler, 1986) . [A] B , AR 4 % 1k % MnO . TiO. .
ALO; FeO 1% 1 il 15t RHS A 1 45 i B i (X
TR 2004) , B p=1144.7—136.26 xMnO (% ) +
19.23xTi0.(%) + 7.41 xALO: (%) —1.04xFeO (%) , it
FAR I ARHC A A T YR B 1186.25°C , i
L% T HL R OIB HIE M 1500°C (Xu, 2001) , 1)
SRy B AT KU VB 5 A P Y R TR 1200°C
(Wilson, 1989) . 254 K Nb/Zr FL{H 0.02~0.05( 5
SIS E LT ) , LA Ze—Nb [ (18 6a) , £ HIE
B XM A 25 R B IR T 5 101 0 A A Tl b
1% (Condie, 1989 ; Weaver, 1989) . H4h, Wik ICE
Ji s Hi 0 A ke 0 ST (R Sb) nl L FERCE P K
Ba U5 JC &R HX) & 4E , H H 3K Nb/La (0.25~
0.67,/NF 1), Nb/Ta Fb{H (14.03~17.39,/NF17.50),
La/Ta(25.71~67.05, X T 25) , Th/Ta(1.37~10.30, &

—PFREEAN BT 2) e R e E AR A R A
HFEYI BTN T3] T — o R I 5T ) PR G
(Frey and Prinz, 1978; Condie, 1986; Wilson, 1989;
Condie, 1989; Weaver, 1989; Lassiter and Depaolo,
1997; Tomlinson Kirsty, 2001; Kieffer and Arndt,
2004) o HI2 , HR 5 SR A 2ok 7 rh o A5 52 45
o3 AR BRI Rl S A 75 i — DR

I AR , AR DOV A SR IR T A A
Rl st | 7 R e et B P 28 Iy 1 — e R R M e TR
YERT, 245 5 AR I s2 /N o B m AR B Y
RO R RRIE . FERET LI LA E & : (1DMg'
(AL BT VE R A S AT A LR — A
K45 (Zindler and Hart, 1986 ; XS5 48 45, 2004 ; 45 77
A, 2015) A DXCHEPER ACE 1 Mg B AE Ry 31.75~
65.73, ik T 2 5l i iR o 9% 1) Mg i 68~75 (Frey
and Prinz, 1978) , FLFE & Rb/Sr . Rb/Ba V- H{E S A
0.048.,0.105, 15 75 45 i) ¢ 47 18l HBi £ Rb/Sr(0.049) |
Rb/Ba (0.108) kb 1H #H 24 (Sun and Mc Donough,
1989) , X UL L AR A 1025 J 45 il o0 St Ak
T B 4255 . (2) [ABf , 7 La/Yb—La/Sm & i H (&
6b) , R TEA AL R P LT AN Z 45 o S EH]
(RIS , F o Ha il i 3254 H (Condie, 1986) . (3)
H AT ARG TAS [FA PAH I DA [R] 38 s Rl e o
Y 2 RCE K BA AN A Y Ze/Nb | Ce/Y AR L B
Dy/Yb.La/Yb L i (Deniel,, 1998 ; Miller et al.,1999;
TELEHAT,2015) , R DCREAR Y Zo/NDb FE{EA T 18.53~
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41.99(H{EH 33.59) , Ce/Y HLAEA T 0.44~0.84 (F41H
}0.61), Dy/Yb HAE AT T 1.35~1.84 (H41{H M 1.69) ,
La/Yb HAE A T 2.47~4.98 (H4118 K 3.56) ; 7 5 X H]
S (B 6c . d)  #F S AT IR IR I & A MRS
AR, e AR B 15, 4230 20%
5.2 AL HEEHNAL

THAR T8 3 LAy 7Y B A TR I e K LA
ICP—MS #5471 U—Pb I4F I 7~ , 22 idt 41 1 Th/U Lt
5N 0.41~0.82( KT 0.4) , M & CEI% (CL) Wos
Uk RS AR WL, SR BURAR T 25 S R A TR T T
PR RN A RN A, o AR —
Y P/ U 4E WA E (301.4+3.2) Ma~(309.8+4.4)
Ma,, 4F I B4 5 B A T 40 A 76 165 R 2k L s
TSI R, P/ U I H414E#4 4 (305.0£1.6)
Ma(MSWD=0.48,n=22) , iZ4F-#4 7] LA BOFER A 1Y

50
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T 40 0
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2B BAMEAE R . Ak, & I R
1) RER & R, A% k3 1L B Ok B2 B A A
2 A HUER AL RN R 2K L ER b 22 A B, Herp
Rl SL RO Kty AR A SRR A A R s B, 3R
HH AR SR e oty 2B A B P LA R AR RS A 1k
JE e Sk 14y (I 2445, 2001 5 AR 345 ,2005; AR
8,2006; T 42285 ,2010) , KARRT &) 43 H LA A ]
I, HLAS SRR A AR 174

FUA BARRIIA R IR AR A B 4 ENE IR —
0 B ) bz By, S = AP 0 MR JR— T i b e
WA 235 DUAR 5% 3 A TOUAE P A AR I Al ke Py v v, I
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a—Zr—Nb [Elfi# (IS EI4 Condie, 1989) ;b—La/Yb—La/Sm [ fi# (iS4l Condie, 1986);c—Z1/Nb—Ce/Y [Elfif (IS EI4ii Deniel, 1998) ;d—La/Yb—
Dy/Yb E it I Miller et al.,1999)
Fig. 6 Discrimination diagrams of petrogenesis and provenance for gabbro from the west of Bogda orogenic belt
a—Zr—Nb diagram (base map after Condie, 1989); b—La/Yb—La/Sm diagram (base map after Condie, 1986)
¢—Zr/Nb—Ce/Y diagram (base map after Deniel , 1998); d—La/Yb—Dy/Yb diagram (base map after Miller et al., 1999)
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AN 5] 52 07 B VB SR — i i b R & A IS
JREH , 1 1 T ik — Py b HR 55 o I R R 2 [R] [ 2R T
FAH 2L, B B T AR SR W06 R4 BT AR Z B
Ry AN o 0 24 R S A% (J 3% % 56, 20015 FAR B4,
2006; 4 7 &5 ,2015) o Bl E—i—0 Hh e 4
ik, CE RS i kT —E RPN AL
OPIBE RN LR — L, F KIS LA-1CP—
MS 45 47 U—Pb 4E % (366.1+1.7) Ma (4 )5 % % ,
2015) AR T 2B VEF D TF UG 5 HF 10 76 1A TR AR B
LA R EF —ERER KA A, RBCE
FZ a7 Rb—Sr S I ZEAFE 1% 53 14 (340.0+3.4) Ma
F1(342.043.2)Ma( FARE-55,2006) o J5 010 ) 45
ZUNNPR T S R AL A AR R e TR o
— I — I M B — PRk, e R AR R RS, S
SRS 35 AR B v A0 2 S el DXORL e X 1L
M 22 (L 34 LA-ICP- MS £ 1 U-Pb 4E #8 H
(331.0£3.0) Ma(FEBEA SR, 2015) , D R A% 15 VG Bt
A XA A AR AR AL (AN
SHRIMP 4% 47 U—Pb A (333.5+2.2) Ma) (2545
2013) , REETHA LBV B, A kiR
— A it SR Bt Rk N S B EE— 2ok A
AR R R B TR, S B A e B =1
i X B AR BB A — O B — a5 R ) Sk
% (M 2% ‘5 LA—ICP—MS £5 1 U—Pb 4E % 73 % Ky
(322.1+6.5) Ma (X1 [ %5, 2014) . (314.7+1.5)Ma
(BEJT 655 ,2015) ), LA KIE B T ik ik 2R B Hh—
PRS2k L e (XA Rb—Sr SRR
AR A (322.0+3.0)Ma) (FHEZHEAE,2010) (BR/RFT C
by DXL 3 L A R (%2 A LA-ICP-MS £ A1
U—-Pb4E#% }(320.3+1.1)Ma) (FEREH %, 2015) (7%
7% 65 b DR K L v (T ECA LA—-ICP-MS
B 47 U=Pb 4E 5 4 (312.0+£1.0) Ma) (7 B 1 %%,
2015) , BURHEAR IR A % B SNSRI . Mf ok
A 2 B ] i b B R ) R R A
T REEZ WA A I BIEARE T 05 vy 7R SE A il 4 Ay
(&7 RBFAE,2001) , TR & 2445 V6 FH el 4 1 g 1)
Jeay B AW Ji A o, S 2 5044 AT 6 T E A% AR, T
IR T RS RE LU B B A2 45 (2016) FE HAS 1A 15 L
R B LR AR B 2 T U] R B A A, LR
£ 5 LA—-ICP—MS 5 #1 U—Pb 4F {2 4 (308.1+3.3)
Ma, > 2445 FH Fh 4 1 foft R i Jeg B fuf Je A 46 1) A

& TS —/INELAGIE — 15 MR 78] 20 e = L 37
SINE A JOLAE F ) 55 B B (80 Rb—Sr 45
IR AE IS H9(296.042.0)Ma( £ 45845 ,2015) ), [ifi
J , HAR R AR AR TR L, W VD AR T 5 —4 B
JE AR T — 5 R AL 3 A U 7 T P RE A Tl T
PR o B9 (T2 ,2016) . R St
W1, 2o J BT 0 R P A TS SR b X A S 1 L
R Y B, 1A 28 1L PG BEIR O LA AR b R i A ik
(T 5 Rb—Sr I 2 A7 1% 4y (298.4+0.76 ) Ma (Jiil i
PLEE,2000) LUK ARG — 7 U SR HE R T R B
o i OFE &% By 7 B0, A7 °Pb/ U 2R THIAR I8 Oy
(288.9+4.7)Ma(&F A AF,2005) , 3410 2445 filf 42k P41
B G WAL B B 7=, T A SR AR Br b & R hr
i 2 ki AR 1 K LA (RS0 Rb—Sr 48 I 2R 4F
1% (278.0+2.0)Ma (555 €55, 2010) , WIAR 2545 19
KR8 ILE I A S R, LIRS R, Boh 5
B b 2T T R R A i A AL A A B B
A YRAIF G A TEAS 35 18 1107 PG B 1A 1K 1 e 2%
T H e A R IV A FLLA-ICP-MS #4541
U—Pb4EHS 4 (305.0+1.6) Ma, B I T 1A% ik 1 1L
R B LMK A (308.1+3.3) Ma 48, b T 1A%
KRB KO TE S (F 4 2E55,2010) , AT {E Ky 18
6 35 VG B ARV FH vh 4 T A JRe 1) Jsy B At Je 4 462 1)
brakio Fra HIERIE2E AT I % OV 5 Ja AR
[T TR ES BE A FR 9 (WA A 2SR R B 3R
), IE £ Rb.Ba. U KFEKEFHRALR
(LILE) , A%} 75 61 Ta \Nb . Ti %5 5 %58 ¢ % (HFSE)
FRRE B b SE B I &5 A T Ry
1E, B KR R, H Ze 8k 64.51x107°~
294.09x 107 (¥J{E N 146.98x10°°) , Hf & g 1.72%
107°~7.28x 10 (¥J{H K 4.04x10°°) , Zr/Y HLAEHA T
3.27~4.93 (¥I{E 4 3.98 > 3.50) , 5 M N % A B AH
M FEA 3 FRAE H) 5 Y- Cr Bl % (Pearce, 1982). )
T Zr—Zr/Y & fift 77 (Pearce et al.,1973) , B 5L T
Ab, AR S E AN L X (E 7). Hit
AL L 3% R AR L B A7 s BR AL S R AE , F
— RS T AR AR AR R (R Rt — L
), A% A & LAl AR KT AR Y 5 A5 Ak A G
(R IR B, i L R e 24 SE A B R SRk, O
A8 8 F A0 T Ll ) JUARE wp o A A A S8 — i /K
AR INEUS G, X -5 R IG5 1 X DL

http://geochina.cgs.gov.cn 1 EHT, 2020, 47(3)



5478 3

XSERE Bt RS A L A A2 ORI TR o 1R ICA AR AU S MR AL 2 A UE S 737

1000 / \
E / s S e R
@ PR R A
r ” MORB
i I
B |
|
. |
< 1001 !
S r |
S r !
L ! ¢ R IR
i \ommaE N |
\ IAB
i \
\
101 |
C \
F \
1 L Lol N T |
1 10 100
Y/10

100

(b) IAB: & 1 % i
Island arc basalt
WPB: i A &%
Within plate basalt
MORB: ¥ Z il a
Mid ocean ridge basalt

Zr/Y
=

P17 R S LY DY SO I i PRI 40 31 T
a—Y—Cr &It Ui E 5 Pearcee, 1982) ;b—2Zr—Zr/Y KIfi# (IS IXI 4 Pearce et al.,1973)
Fig. 7 Discrimination diagrams of tectonic settings for gabbro from the west of Bogda orogenic belt
a—Cr—Y diagram (base map after Pearce, 1982); b—Zr—Zr /Y diagram (base map after Pearce et al., 1973)
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