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Discovery of Paleoproterozoic Crustally Derived Carbonatite in the Northern Altyn Tagh
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Abstract: This paper reports whole-rock geochemical compositions and zircon dating results of late Paleoproterozoic crustally-
derived carbonatite in the northern Altyn Tagh. The carbonatite cuts contry rocks and occurs as stocks or dikes and contains
different types of contry rocks. It is mainly composed of calcite, diopside, and a few silicate minerals (such as, feldspar,
quartz, etc. ). Samples of the carbonatite are characterized with high CaO contents (20. 56 % —39. 80%) , a large range of SiO,
contents (23. 33% —54. 06%), low TREE (28. 36 X10°—63, 01X 10" %), weakly negative Eu anomalies (Eu/Eu* =0. 69—
0. 83), moderately fractionated REE patterns ((La/Yb),=09. 20—16. 85). Compared with Sr, Rb, Ba, Th (LILE), the high
field strength elements (HFSE), especially Nb, Ti and P, are strongly depleted. Zircons of the carbonatite show core-rim tex-
tures, and commonly show weakly zoning. SHRIMP U-Pb zircon dating result of the carbonatites is 1 931418 Ma. All these
threw lights on that the carbonatite are formed by the anatexis of impure marbles from Milan group.
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Fig. 1 Sketched geological map of the northern Altyn Tagh showing carbonatite distribution
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Table 1 Chemical compositions of carbonatite in the north-

ern Altyn Tagh

#5  Bb1119-1 P15Bb29-1 P15Bb18-1 D1291-1Gs* P7Bbd-1
SiO; 54. 06 40. 19 29. 44 28. 36 23.33
TiO; 0.27 0. 24 0. 32 0.25 0.12
Al O3 5.44 4. 37 5.28 4.1 1.63
Fe, O3 0. 83 0. 16 0.1 — 0.11
FeO 2.02 1.78 2.71 1.39 0. 84
MnO 0. 05 0.03 0.03 0.02 0. 06
MgO 2.56 3.32 2.78 1. 94 1. 37
CaO 20. 56 29.78 36. 30 36. 56 39. 80
NazO 0.77 0.76 0. 49 0. 45 0.29
K20 0.75 0. 86 0. 64 0. 65 0.31
P20 0.02 0. 06 0.09 0.07 0.07
LOI 11. 69 17.76 21.94 25. 36 31. 46
La 8. 05 12.6 12.5 8. 49 6. 08
Ce 15.8 24.7 23.6 13.7 11.1
Pr 1.74 2.67 2.44 1. 59 1.13
Nd 6. 31 9. 65 8.51 5. 64 4. 19
Sm 1.21 1. 66 1. 46 0.98 0.78
Eu 0. 26 0. 35 0.32 0.27 0.16
Gd 0.91 1.39 1.12 0.98 0.53
Tb 0.15 0. 24 0.18 0.13 0. 09
Dy 0. 97 1. 27 1.05 0.83 0.52
Ho 0.18 0.23 0.19 0.17 0.1
Er 0.6 0.72 0. 56 0.47 0.31
Tm 0.08 0.09 0.08 0.08 <0. 05
Yb 0.59 0.61 0.5 0. 44 0. 31
Lu 0. 08 0.09 0.09 0. 08 <0. 05
Y 4. 82 6. 74 5.43 4. 61 2.98
TREE 41.75 63. 01 58. 03 38. 46 28. 36
oEu 0.73 0. 69 0. 74 0. 83 0.72
(La/Yb)n 9.2 13. 93 16. 85 13. 01 13.22
Ba 227 241 243 251 97.7
Rb 24.9 29.4 14.1 17.3 13.1
Sr 646 1089 1154 1648 909
Zr 50.5 51.7 34,3 60. 7 34. 2
Nb 2.71 3.03 3.5 2.47 1. 27
Th 1.54 2.58 2.43 2.16 1. 86
Pb 4. 67 12.6 8.43 4.13
Zn 55.5 44.7 70.9 15. 3
Cu 11.9 9. 66 12.1 3. 46
Ni 28.2 29.6 31.2 24
\% 59.2 35.6 47.2 16. 8
Cr 61.5 34.5 35.7 77.8 14. 4
HI 1.52 1. 34 1.02 1.58 0.74
Sc 9.85 6.6 7.8 4.74 3.26
Ta 0.23 0. 14 0. 29 0.17 0. 09
Co 9.6 9.33 13.4 5. 84
Li 7.5 12 8.6 1. 94
U 1. 36 2.11 1.52 2.15 1. 38

* 5l ARIACGLHIX 1+ 5 00 KB4 5 % ik TC 2 B0 0 06, 6 A
HICR AN 1075
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Fig. 3 REE pattern (a) and trace element spider diagram (b) of carbonatite in the northern Altyn Tagh
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Fig. 4 Plane polarized light images of zircons from carbonatite in the northern Altyn Tagh
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Fig. 5 Cathodoluminescence images of zircons from carbonatite in the northern Altyn Tagh
& B Ry 47 SHRIMP U-Pb AR, K45 535 2 il —3
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Table 2 U-Pb SHRIMP data of zircons from carbonatite in the northern Altyn Tagh
i wp/(pg g b Th/ [RI {7 2 )5 F HR R FRIEAFHE (Ma)
M7 wippe U Th U WTPh* 206Ph* 495 207Phr /257 + % 206Ph* /238U 4% MK 206phL /287 207pp/206 Pl
1. IME 117 395 53 0. 14 0. 122 22 0.55 5.78 3.9 0. 343 3.8 0.99 1901+63 1989+ 9.9
2.1IN 98.9 308 51 0.17 0. 144 06 0. 56 7.42 3.5 0.374 3.4 0.987 2047460 2277+ 10
3. 1IN 240 790 281 0. 37 0. 144 93 0. 37 7.04 3.4 0. 353 3.4 0.994 1947+57 2287+ 6.3
4. 1IN 169 450 158 0. 36 0.1682 0. 68 10. 1 3.5 0. 436 3.4 0.981 2331+£67 2540411
5. 1IN 130 461 72 0.16 0.163 46 0. 44 7.39 3.4 0. 328 3.4 0.992 1828+54 2492+ 7.3
5.2ME 196 612 23 0. 04 0.108 1 3.3 5. 56 4.7 0. 373 3.4 0.72 2044460 1768460
6. IME 243 984 53 0. 06 0.1203 0. 44 4.77 3.4 0. 2876 3.4 0.992 1630+49 1961+7.8
7.1IME 176 511 56 0.11 0.11917 0. 46 6.58 3.4 0.4 3.4 0.991 2171463 1944+ 8.2
8. IME 110 421 45 0.11 0.11902 0. 56 4.99 3.9 0. 304 3.9 0.99 1712£59 1942410.0
9. 1IME 73.1 241 22 0.09 0.108 4 2.5 5.27 4.2 0. 352 3.4 0.813 1946458 1773445
10. IME 122 413 41 0. 10 0.1148 0.6 5. 45 3.5 0. 344 3.4 0.985 1907+£57 1877411
10. 2ME 212 685 70 0.11 0.112 3 1.3 5.58 3.6 0. 36 3.4 0.932 1983+£58 1837+24
11. IME 147 513 44 0.09 0.116 5 0.5 5. 37 3.4 0. 334 3.4 0.989 1858+55 190349.0
12. IME 134 443 44 0. 10 0.117 57 0.52 5.73 3.4 0. 353 3.4 0.988 1951457 1920+09. 4
13. 1IME 102 341 42 0.13 0.1233 0. 84 5.93 3.5 0. 349 3.4 0.971 1929+57 2005+15
14. IME 227 714 44 0. 06 0.11801 0.5 6. 01 3.4 0. 369 3.4 0.989 2026+59 1926+8.9
15. IME 174 542 43 0.08 0.117 44 0.43 6. 06 3.4 0. 375 3.4 0.992 2051+60 1918+7.7
16. IME 135 499 53 0.11 0.11574 0. 49 5.01 3.5 0. 314 3.4 0.99 1760+£53 1892+8.9
17. 1IN 199 580 93 0.17 0. 143 85 0.59 7.92 3.7 0. 399 3.6 0.987 2165+66 2274410
R 22N 103 Pb ™ F87R BUHT BE RS 5 BT TR 26 LR B XA 920 P (AT T A IE. A B0 H MR e b st B8 404 il ik
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Fig. 6 Concordia diagram of U-Pb SHRIMP data of zircons

from carbonatite in the northern Altyn Tagh
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