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The zircon LA-ICP-MS U-Pb age of the Late Proterozoic diabase dyke in the
Suli area of middle Qilian and its geological significance

ZHANG Jin-ming, CAl Hang-jia, CHEN Guang-ting, TIAN Cheng-xiu and LEI Xiao-qing
(Qinghai Institute of Geological Survey/Qinghai Provincial Key Laboratory of Geological Process and Mineral Resources of Northern
Tibetan Plateau, Xining 810012, China)

Abstract: Lots of diabase and gabbro in the Suli area of the west segment of middle Qilian invaded into the Protero-
zoic geological bodies in the form of dykes. The previous studies of the basic magmatic rocks in this area were rela-
tively insufficient and hence there are rare relevant reports. The content of Si0,, Al,O; and TiO, in the basic dyke
are 46.77% ~52.37%, 12.82% ~15.86% and 1.16% ~ 3. 14%, respectively, characterized by high MgO
(3.84% ~7.98%) and FeO'(10.42% ~15.53%), and poor K,0 (0.10% ~1.60%) and P,05 with Na,O
higher than K,0. The total rare earth content of the whole rock is low (51.28 x10 ° ~165.11 x 10 °), the ratio
of light rare earth to heavy rare earth is between 2. 67 and 4. 90, and the (La/Yb) \ ratio is between 2. 04 and
5.03. The rocks are of light rare earth enrichment type, Eu =0.93 ~1.12, without obvious Eu anomaly. They are
characterized by enrichment of Rb, Ba, Th and U and depletion of Nb and K; in addition, large ionic lithophile
element abundance range is relatively wide, high field strength element enrichment degree is not strong, and trace

element ratio on the cobweb diagram exhibits the pattern of an uplift on the left and relatively flat on the right, with
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the geochemical performance exhibiting the obvious characteristics of intraplate basalt. The LA-ICP-MS zircon U-Pb

age is 819.5 £5.2 Ma, and its formation age is older than that of the global Rodinia supercontinent. The results of

rock geochemical analysis show that the magma originated from depleted mantle source area, probably being the

product of partial melting of spinel mantle peridotite. The magma was formed in an intracontinental rift environ-

ment, indicating that it may have been the product of the breakup of Rodinia supercontinent.

Key words: basic rock dyke; Late Proterozoic; LA-ICP-MS zircon U-Pb dating; Rodinia supercontinent; Middle

Qilian; Suli
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BRI E B Wb -k R Eh DT A, FEA S
JERAT P R 2 2R A i S st N Vg A AR —
B A K L A O TR AR R KO T R
A BB i A DL X s X s kil
R o R D BRI e Wl AR AR A AR 5
JEUURR, TR T ool AR = 5 A T AN A,
2R b R A R ARV A A R S R VA A
CEA U E TR A Y A e R 4L AR
FEAA Ho = B AL N M 4 VT 4l R
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Fig. 1 Schematic map of tectonic location of Qilian block(a) and geological map of Suli area(h)
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1—Holocene alluvial-pluvial; 2—Early-Middle Permian Dajialian Formation; 3—Late Carboniferous Yanghugou Formation; 4—FEarly Carboniferous

Chouniugou Formation; 5—Qingbaikou Wugeshan Formation; 6—Qingbaikou Qitadaban Formation; 7—Changcheng Nanbaishuihe Formation;
8—diabase/gabbro block; 9—sampling location and serial number; 10—attitude of schistosity/bedding; 11—conformity/fault boundary;

12—parallel unconformity/angular unconformity boundary
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Fig. 2 Field and microscopic features of the Suli gabbro
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a—characteristics of diabase occurrence; b—microphotograph of diabase ( crossed nicols); c—microphotograph of gabbro ( crossed nicols) ;

Qbq—0Qingbaikou Qitadaban Formation; Bu—diabase; Pl—plagioclase; Cpx—clinopyroxene
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Fig. 3 CL images of the diabase sample from Suli area

x1 HEHXIEEFESE(U-Pb32-1)U-Pb B4 E N FHiE
Table 1 U-Pb isotope age determined results of the diabase sample ( U-Pb32-1) from Suli area

. wg/10°° [0 3% EL A %/ Ma

*i ‘é‘ Ph U 232 Th/238 U 206 Pb/ZSS U 207 Pb/235 U 207 Pb/z% Pb 208 Pb/232 Th 206 Pb/238 U 207 Pb/235 U 207 Pb/ZOG Pb
1 9 60 0.916 2 0.1354 1.243 0 0.066 6 0.0317 818 820 825
2 10 65 0.798 8 0.1357 1.241 4 0.066 3 0.033 4 820 820 817
3 32 0.3773  0.1355 1.2423 0.066 5 0.033 4 819 820 822
4 16 0.486 6 0.133 3 1.246 2 0.0678 0.0253 806 822 863
5 8 54 0.848 6 0.1352 1.2455 0.066 8 0.034 2 817 821 832
6 101 289 0.7027  0.3087 5.183 7 0.1218 0.0823 1734 1850 1983
7 60 38 15860  0.1356 1.243 6 0.066 5 0.036 9 819 820 823
8 6 42 0.3242 0.1355 1.244 7 0.066 6 0.028 2 819 821 826
9 16 36 0.8356 0.396 3 8.2807 0.1516 0.087 7 2152 2262 2 364
10 17 0.4742  0.1382 1.272 8 0.066 8 0.028 7 835 834 831
11 29 0.3044  0.1351 1.254 2 0.067 3 0.0327 817 825 848
12 26 194 0.390 1 0.1352 1.243 6 0.066 7 0.0311 818 821 828
13 6 42 0.750 9 0.1358 1.243 3 0.066 4 0.029 8 821 820 818
14 7 47 0.7404  0.1358 1.240 4 0.066 3 0.029 2 821 819 815
15 15 119 0.1746  0.1363 1.2399 0.0660  0.0299 823 819 806

4.2 ERMIKILFHE
4.2.1 FEILE

FG T AREE RN A S AR E R 2. H
200, A Sio, RN K, 1E46.77% ~
52.37% 2 18], F-IME J 48. 73% 5 AL, 0, & EHUK, A%

EAE 12, 82% ~ 15.86% 2 18], “*F-34I1H A 13. 73% ;
Na,O FH7E 1.48% ~3.33%, V344 2. 37% ; TiO,
GNP, K G HAE1.16% ~1.87% , DES &
BENT 2.02% ~3.14% ; MgO &5 4 3. 84% ~
7.98% , FeO" & 8 410.42% ~15.53% , 77K, 0
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Fig. 4 U-Pb concordia diagram (a) and weighted graph (b) of the diabase sample from Suli area

x2 FEEMEFTETE(wy/ %) WMETE(w,/10 ) SITERE
Table 2 Major element (w,/% ) and trace element (w,/10 ) compositions of the diabase sample from Suli area

sbE BER S0, TiO,  ALO;  Fe,0;  FeO MnO ~ Mg0  CaO  Na,0O K,0 P,0, €O, H,0* S
3227 46.92 1.16 13.60 2.67 8.20 0.20  5.53 11.31 2.13 1.40 0.08 1.50 3.05 99.75
3906 46.77 1.62 14.21 4.14 820 0.19 7.98 9.19 2.31 0.10 0.12 0.60 4.27 99.70
1012 49.25 1.8 13.73 2.67 9.80 0.19 437 9.27 2,22 0.8 0.16 0.11 3.34 99.81
32-1  47.66 1.73 13.50 1.95 9.60 0.18 5.85 6.61 2.13 0.42 0.15 4.90 5.15 99.83
41-1 47.78 1.80 14.63 3.54 9.10  0.19 4.08 9.36 1.93 0.58 0.11 1.81 3.90 99.81
WGk 47-1  47.98  3.14  13.04 5.73  9.80 0.22 5.46 6.93 2.08 0.33 0.42 0.53 4.13 99.79
42-1  49.31 1.98 13.53 4.73 8.40 0.18 4.87 8.68 2.27 0.46 0.46 0.16 3.44 99.47
2091 52.22 1.97  14.26 3.09 8.90 0.09 4.06 4.93 1.48 1.46 0.22 1.49 4.59 98.76
1449-1 52.37  2.02 13.24 3.38 9.65 0.21 4.74 7.83 2.20 1.60 0.21 0.15 2.24 99.84
251 49.19 1.87 12.82 6.70 6.43 0.17 3.84 599 2.45 0.41 0.18 2.77 3.99 99.81
28-1 52,12 1.55 14.51 5.26 7.07 0.14 6.60 3.50 3.15 0.28 0.16 0.59 4.90 99.83
e 22440 5049 2,09 1296 3.91  9.02 020 5.15 7.8l 333 094 0.18 0.60 3.07 99.75
il 013 45.10  2.66 15.86  4.82 560 0.09 7.09 4.61 3.18 0.93 0.24 490 4.74 99.82
Petis PS5 La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yh Lu Y
3227 7.02 15.90 2.30 10.21 2.82 1.12 3.27 0.56 3.31 0.69 1.88 0.28 1.67 0.24 17.11
3906 9.45 21.69 3.21 14.60 4.12 1.43 4.70 0.73 4.8 0.97 2.50 0.38 2.25 0.32 24.94
1012 11.31 25.13 3.62 16.47 4.53 1.54 5.14 0.90 5.35 1.01 2.95 0.41 2.58 0.38 27.99
30-1  10.59 23.70 3.44 15.95 4.35 1.51 4.96 0.87 5.16 1.00 2.82 0.40 2.58 0.38 26.28
41-1  10.07 22.18 3.03 13.71 3.67 1.33 3.97 0.67 4.15 0.84 2.41 0.35 2.20 0.33 20.73
MELES 471 25.11 54.29 7.17 32.25 8.32 2.46 9.39 1.59 9.83 1.94 578 0.8 533 0.81 53.83
42-1  9.30 21.64 3.22 15.53 4.52 1.58 5.09 0.85 5.24 0.98 2.80 0.40 2.55 0.36 26.80
2091 19.61 40.43 5.20 22.10 5.03 1.62 5.17 0.85 5.16 1.01 3.02 0.46 3.06 0.46 26.23
1449 22.14 44.27 5.78 24.10 5.73 1.67 5.93 0.96 5.72 1.22 3.25 0.50 3.16 0.48 30.35
25-1 17.73 34.59 4.51 19.34 4.73 1.65 5.54 0.95 6.00 1.21 3.63 0.57 3.69 0.55 33.12
28-1  16.40 34.13 4.28 17.90 4.33 1.29 4.56 0.77 4.66 0.93 2.73 0.41 2.56 0.39 25.62
pegs 2244 13.82 30,65 426 18.72 492 1.66 5.47 091 5.64 116 3.05 0.47 2.81 0.43 29.00
013 14.44 30.91 4.22 18.63 4.79 1.26 5.37 0.98 6.37 1.27 3.85 0.57 3.54 0.52 35.97
Ak s Sr Rb Ba Th Ta Nb Zr Hf Cr Ni Co \ U Sc Cu
3227 297.40 43.64 188.20 1.23 0.77 6.51 69.30 2.12 68.38 53.69 53.90 467.90 0.33 41.64 118.13
3906 483.90 4.63 125.10 1.17 0.83 8.17 96.70 3.18 85.82 31.80 37.39 236.30 0.38 42.48 204.86
1012 230.50 23.76 237.80 1.74 0.61 8.23 114.70 3.32 144.90 68.33 46.84 336.30 0.45 38.50 153.80
30-1 179.50 23.30 165.30 1.95 0.66 9.03 108.80 3.06 109.60 60.47 44.91 331.40 0.43 34.86 152.40
41-1 299.20 18.88 175.50 1.51 0.74 9.15 88.90 2.37 76.32 57.66 50.02 375.00 0.35 34.16 127.90
WEgt  47-1 227.80 8.45 213.70 3.91 1.22 16.54 228.90 3.97 136.10 32.82 46.75 425.70 0.97 46.07 37.05
42-1 261.10 17.76 160.60 1.30 0.60 8.06 109.80 3.11 77.88 72.00 47.75 363.00 0.29 34.91 169.90
2091 138.30 51.88 400.80 6.45 1.03 13.04 174.50 4.51 25.14 22.62 42.87 285.60 1.73 34.07 42.92
1449 189.80 58.98 279.80 6.36 1.05 12.92 160.60 4.13 26.04 24.10 49.83 293.40 1.65 30.64 46.99
25-1 159.60 21.45 343.10 2.73 0.92 12.61 130.40 3.41 29.56 30.44 36.60 374.70 0.90 29.42 85.84
28-1 175.50 9.71 139.90 5.96 1.27 11.99 131.60 3.52 41.49 34.11 47.49 291.00 1.42 31.89 54.29
e 2244 178.34 32,05 165.05 3.18 1.06 11.62 134.90 3.77 76.24 64.31 51.81 349.80 0.81 36.74 97.51
013 93.20 38.33 497.40 3.44 1.36 11.19 187.50 4.42 6.64 19.06 33.30 400.80 1.01 30.22 42.55
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